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_j/pBurned‘

AL oo Fingers
\_ Can be Prevented

O more burned controller fingers! The

Westinghouse TA handle in conjunction
with a line switch will prevent all drum arcing
in backing off. It is quick, positive and safe in
Spot action, and can be quickly applied to K type
Contact controllers.

The TA Handle Switch

offers these important advan!tages:

L
1.  The line switch opens BEFORE the
drum begins to move.

2. Applied without change to thecontroller
Control Circuit except to drill and tap the top plate for
mounting, ,

{
3. Standard handles can be used.

i
4, All working parts of the handle switch

are accessible by removing the cover
Switch plate. )

Line

The Westinghouse office nearest you will gladly

\1 supply full information, or write to

4
i

Westinghouse Electric & Manufécturing Company
East Pittsburgh ‘Pcnnsylvania

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

Westinghouse

e Renewal Parts Reduce
O Sty Doges Maintenance Cost
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Straining at the
Leash

EADER, to appreciate the problems of

a publisher, you should drop around

at the “dead line,” when everyone from
copy boy to the press operator is straining
at the leash. It is then that you would ex-
perience some of the strain and realize that
romance enters into the publishing busi-
ness. Amid the cacophony of rumbling
presses and clicking linotype machines,
there is always an overpowering sense of
responsibility that nerves each editor, in
fact everyone who enters into the produc-
tion of the “book,” to see that there are no

errors and that last minute news is in-
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SAVING THE RAIL"-

SAVES

THE RAILWAY

“Oft course”

February 19, 1927

6€Of course, in connection
with the cars, we have
also put forth every effort
to keep the track in good

condition,

¢¢because

a good car operating over
arough track will not give
a smooth ride and the
public insists on having
the smoothest ride

possible.

Attractive cars and frequent service
solved Fort Wayne’s problem. Mr.
Henry Bucher, Manager Railway
Dept.,. Indiana Service Corp., wrote
this paper how well the public re-
sponded. His letter was printed in the
" February 5th issue. The last para-
graph, quoted above, is the very essence
of the new-car philosophy.

Take the first step first—make sure the
track is right. Grind out corrugations,
bumps and thumps. Build up the low
spots by arc welding. Here’s modern
equipment that makes track mainte-
nance cheaper.

Quotations?

3132 48 East Thompson Street, Philadelphia
AGENTS:

Chester F, Gallor, 30 Church St.. New York

Chas. N. Wood Co., Boston

Electric Engineering & M{g. Co., Pittsburgh

H. F. McDermott, 208 8. La Salle St., Chicago
Equipment & Engineering Co., London

P. W. Wood Rallway Supply Co.. New Orleans, La.
Frazer & Co., Japan.

“Imperial” Track Grinder

i ,./F=
ﬁ»{{f 55
ﬁx = (" £ &

“Alax” Electric Arc Welder
0.8.7.—1594

SAVING THE RAIL SAVES

|

l

THE RAILWAY




February 19, 1927 ELECTRIC RAILWAY JOURNAL

Good Bonding Pays—
and O-B Bonds make it .
easy to collect

Hevi-bede Titon Bond—especially
designed for heavily beaded and
Weber type joints. Cat. No. 15269.

Titon Bond—for rail-head applica-
tion on standard joints. Note large
steel terminals. Cat. No. 14841,

AW-12 Bond—for base of rail. The
tap of a hammer wedges the ter-
minal firmly to rail before welding
is started. Cat. No. 14776.

0-B IS BOUGHT
WHEN SERVICE IS SOUGHT

_Ohi

” EEPING your track circuits
working at top notch effi-
ciency with O-B Bonds is worth all
of its small cost, and more. It is
a paying investment. First of all,
you avoid the loss of a large per-
centage of your return current.

3 Secondly, with the stopping of

leaks caused by worn, loose, or
improperly applied bonds, you pre-
vent voltage drops which affect
motor equipment and schedules,
and tend to overload the whole
system.

O-B Bonds make good bonding
easier. Design and construction
features are provided which insure
a good strong weld, large contact
area, and permanently low resist-
ance, with the minimum of time
and effort required in installation.

Three widely used O-B Copper
Arc Weld Bonds are shown here.
They have proved popular on hun-
dreds of properties with both weld-
ing crews and distribution men.
Ask us to send you a sample bond

and complete information. Address
Ohio Brass Company, Mansfield, Ohio
Dominion Insulator & Mfg. Co., Limited

Niagara Falls, Canada
2a9B

[ PORCELAIN

INSULATORS l
LINE MATERIALS
RAIL BONDS
@ | CAR EQUIPMENT

MINING

MATERIALS
L VALVES
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Higher rates of retardation are demanded as a part of the program of
speedier suburban and street railway service. With two brake shoes
per wheel instead of one, the clasp brake is admirably suited to produc-
ing maximum retarding effect, with minimum strain and wear on
truck and journal parts.

Balancing the heavy braking forces on opposite sides of the wheel
has many advantages :.

1. Less journal box wear. 5. Divides energy absorption be-

2. Permits wheel tofollow freely, tween two shoes, thus reduc-

vertical inequalities in track. ing heatx_ng effect from brake
application.

3. Makes use of flanged brake

shoes practical. 6. Reduces frequency of brake
4. Higher co-efficient of friction. shoe replacements on the car.

AMERICAN STEEL FOUNDRIES
NEW YORK CHICAGO ST.LOUIS

American Multiple Unit Clasp Brake
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For buses

Evecri

PHILADELPHIA

17th and Cambria Sts.

PITTSBURGH
1123 Bessemer Building

ELECTRIC RAILWAY JOURNAL
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/
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Daylight safety in night operation!

GOLDEN GLOW
HEADLIGHTS

By projecting powerful and well concentrated
beams of light, that are non-blinding and non-
dazzling, Golden Glow Headlights make night
operation safe in all kinds of weather.

The special glass reflector absorbs-the violet and
blue rays—thereby producing a beam which pene-
trates rain, snow and mist better than a brilliant
white light. The reflector being of glass will not
tarnish or corrode. It's a permanent reflecting
surface.

Complete particulars of the various styles and sizes
of Golden Glow Headlights sent on request.

BT
e T

NEW YORK
50 Church St/

BOSTON . SCRANTON
88 Broad St. 316 N, Washington Ave.

Lyman Tube & Snpply Co., Ltd., Montreal, Toronto. Vancouver

Tor electric railway cars

fﬁw&

PPLIES CO.

CHICAGO
Illinois Merchants’ Bank Bldg.

DETROIT
General Motors Bldg.



8 ELECTRIC RAILWAY JOURNAL February 19, 1927

New Type Interurban Cars
Attract More Riders

- Gary Railways’ Patrons are Enthusiastic
in appreciation of new Equipment

EVEN new light-weight one-man cars of the
type illustrated were recently placed in service
by the Gary Railways, for interurban work be-
tween Gary and Hammond, Indiana. These cars
replace heavy two-man cars of older type. The
line serves several steel mill towns, and the traffic
is heavy, particularly during the rush hours, when
thousands of mill workers are carried to and from
their work.

Previous to being placed on the line the cars were
exhibited for several days. During the exhibition
and since the inauguration of the new service,
visitors and passengers alike have expressed their
enthusiastic approval of the new cars.

Interior view, showing dome lighting, Plush seats, dome lights, linoleum floors, treadle
plush seats, metal sash, etc. Notice on operated exit, safety features,—in other words,
the exterior view, above, that the win- o0

dow puards raise witbh il s all the characteristics of the modern car, are

found in these new cars, built by

CumMmMmings Car anD Coaca CoMPANY

Successor to McGuire-Cummings Mfg. Co.
111 W. Monroe St., Chicago, 1ll.
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Westinghouse Air Brakes

—develop a retarding force sufficiently
powerful for stopping even the heavi-
est bus quickly to increase safety and
permit faster schedules.

—provide automatic equalization to
minimize skidding and lengthen life
of brake linings.

—relieve the driver of braking fatigue
‘ to increase safety and utility.

R

OLD fashioned conveyances were
safe, but slow.

Today we demand that every means
of transportation at our disposal be
rapid, as well as safe.

The automotive industry is producing motor
coaches that are commodious, comfortable, “get
there quickly,” and are SAFE, because—

Westinghouse Air Brakes are now recognized
by leading bus builders as the most satisfactory
means of safeguarding highway transportation.

“Pioneers and specialists itn air brake development
and manufacture since 1809.”

WESTINGHOUSE TRACTION BRAKE CO

Automotive Division, Wilmerding, Pa.

i \AU’JF‘@M; OTIVE
b |
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PHONO-ELECTRIC OVERHEAD IS A MEASURABLE ECONOMY

-~

Arcing bites deep into wire ‘“mileage”

higher trolley tension
and better wheel inspection
will help reduce it

Some roads have considerable trouble
with arcing at the trolley wheel. Others
have little or none. Yet actual operating
conditions are in most cases very similar.

On analysis such a condition is traceable
in part to differences in the stringing
tensions of individual installations and
in part to careless inspection of trolley
wheels.

In this connection the higher
tensile strength of Phono.
Electric Trolley Wire becomes
interesting. For it is a fact
that, where Phonois strung at

¢ HiStrength

the higher tension made possible by its
greater tensile strength and careful in-
spection of wheels insisted upon, arcing is
very materially reduced,—this in turn
resulting in appreciably longer wheel life
and less wear on the wire.

Such things are important when consider-
ing modern overhead for modern operat-
ing conditions. We will
gladly send you the ‘Phono
Book” containing a useful
table of relative stringing ten-
sions together with other es-
sential wire data, on request.

the corrosion

February 19, 1927

P THAL

~\& messender

Bridgeport
Bragss Co

Br

TRAOE

pw orl

Bridgeport
Connecncwt

CO.
A COMPLETE WIRE SERVICE\/FOR ELECTRIC RAILWAYS



Wilcox High Speed Bus Equipped with 6 Cylinder Waukesha Engine

/ m«.:

Bus iN!‘u YRUCk '\AUYORS

Waukesha
in the
Northland

(A-712-LC)

CresTen S Ricker

(A-709-LC)

From Minneapolis to Duluth with
its many railroad crossings, towns
and almostimpassable detours these
Wilcox, Waukesha Equipped buses
have to maintain railway speeds
and schedules summer and winter.
After more than a year’s service
in competition with the best buses
made in America it is significant
that the Northland Transportation
Company operating them is putting
more and more Waukesha Equipped
Buses in their service.

Waukesha lleavy Duty Six Cylinder Bus anme.r are different in
design and performance, fram all other engines inthis service. They
have the “Ricardo Head,” wlnclz gwc.r greater power andfuel econ-
amy and also e[nmnate.c ‘pinging.” The dual cylinder heads
prevent head trouble. “Truncated C ylmder.r give longer life and
more uniform ubrication, “Girder Type’ crankcase insures great
rigidity and combined with a large crankshaft insures vibration-
less performance. These are only a few of the features. Write for
“Six Cylinder Bulletin,” giving more information about them.

AUTOMOTIVE EQUIPMENT DIVISION

WAUKESHA MOTOR COMPANY
Waukesha

Eastern Sales Offices

Wisconsin

Aeolian Building, 33W. 42nd Street New York City
Exclusive Builders of Heavy Duty Automotive Type Engines for Over Twenty Years
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This Map
indicates the
4898 MiLES
of Studebaker
Bus Roules in

of two years, Studebaker busses have won
a position of leadership in Ohio, a pioneer
motor bus state.

Experienced operators were quick to rec-
ognize the outstanding qualities of Stude-
baker equipment and today of the 1,049
busses of 43 different makes operating in the
State of Ohio, 415 are Studebakers.* The
next three makes have 129, 99 and 64 respec-

IT IS significant that within the short space

tively. This gives Studebaker 3914 per cent of
the total and a decided dominance over all
other makes!

Such popularity is based on three major ad-
vantages which Studebaker equipment offers
the operator. First, the lower initial cost;
second, the extraordinary long life; and
third, the outstanding economy of operation
of Studebaker busses.

*Taken from the Ohio Public Utility Commission’s records ot Franchise |
Registrations. !

STUDEBAKER



of all Ohio Busses are
STUDEBAKERS

Seven Reasons Why
Studebaker Busses Predominate

According to the ratings of the Society
1 Poawer of Automotive Engineers the specially
designed Studebaker bus chassis is the most powerful
of its size and weight in the world.

z LOW The fact that Studebaker

. busses stand up under the
Maintenance most severe service mini-
Cost mizes the need of repairs.

But the simplicity of Studebaker construction is a
big factor of economy, for it results in reduced labor
costs, when repairs are necessary. Every part of
the chassis is easily accessible. Studebaker cylinder
heads are removable.

Low Largescale production in modern plants
First by the most efficient methods of manu-

facture reduce production costs of
Cost Studebaker busses to a minimum. Econ-

omies thus effected enable Studebaker to offer
greater bus values. Complete Studebaker busses,
costing five to six thousand dollars, are comparable
only with busses selling from ten to twelve thou-

sand dollars.
Every Studebaker chassis has
4 Remarkable tremendous mileage built into
Mlleage it. Only the finest materials

are used. Premiums are paid for special alloy steels.
As a consequence every Studebaker unit is capable

BUSSES

of delivering at least 100,000 miles of dependable
service. This is proved by a recently published list
of 256 Studebaker busses having mileage figures
ranging from 100,000 to 300,000 miles each and
which are still in service.

5 PYOP er Studebaker busses weigh 50 per cent

s less than the average bus and are
Slze operated for 25 to 50 per cent less
than the average truck type bus seating from 25 to
30 passengers. When the average load of 10 passen-
gers is carried the Studebaker bus requires only 5
passengers to pay operating costs while the average
25 passenger bus requires 8 passengers. Thus the
Studebaker bus carries 5 profit producing fares
(on the average load) as opposed to 2 profit pro-
ducing fares of the larger capacity bus.

Compare the cost of a Stu-
6 Lower debaker at $6150 and the

Depr ecration cost of a large truck type
bus at $10,000, each turning an average of 50,000
miles annually, the depreciation figured at a conser-
vative 20 per cent is but $1230 or 2.5 cents a mile for
the Studebaker against $2,000 or 4 cents a mile for
the larger type bus.

An investigation of operating costs
7 Economy of six different bus chassis in 8
cities showed that it cost seven to nine cents less
per mile to operate a Studebaker bus.

%6150

f.o0.b. factory

More profit per
Passenger Mile

Studebaker 20-Passenger
Parlor Car De Luxe
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The Opérétbr of the

One Man Car

When passengers are boarding or alighting, the
operator of the one man car has his hands full.
He must be motorman one minute and conduc-
tor the next. ‘

Automatic Treadle Exit Door saves him both
physical and mental labor and enables him to do
his double job as speedily and as efficiently as 1t
1s done in two-man operation.

National Pneumatic Company

Executive Office, 50 Church Street, New York

General Works, Rahway, New Jersey

CHICAGO PHILADELPHIA
518 McCormick Building 1010 Colonial Trust Building

MANUFACTURED IN TORONTO,! CANADA, BY
Railway & Power Engireering. Corp., Ltd.
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It goes almost without saying that the more
efficiently a car shop is operated, the more cars
will be kept on the road. Supervision of the
work in the shop to keep men and machines
working at full capacity is the golden rule.

But the machine must be in a position to
respond fully. There is where correct lubri-
cation—the Texaco kind—enters. We say
the Texaco kind advisedly, for we have the
proof~the only proof that counts—results—
to back this up. Texaco shop lubricants have
a record of performance in shops of all kinds,
and numbers of builders of machine tools and
equipment, such as- lathes, planers, boring
mills, drills, presses, cranes, etc., recommend
Texaco Lubricants, because they are satisfied
that Texaco will aid the record of the machines
they make and sell.

Car Shop Efficiency and Lubrication

Supporting and enhancing the excellence of
Texaco Shop Lubricants is the service of
Texaco Lubrication Engineers.

Our staft includes experts on shop lubri-
cation, who will make a survey of your shop
and tell you which Texaco Lubricant to use
for the various machines and parts.

Through efficient recommendation it is
more than likely that they will be able to show
vou how to do the work with fewer lubricants.

This is helpful in more ways than one. It
decreases the chances of confusion; it decreases the
storage space necessary; it simplifies orders on the
Supply Department for oils; it assists in the better
operation of machines through standardization of
methods of selection and application of lubricants.

Let us assist you in securing topnotch shop efficiency through correct lubrication.

There is a Texaco Lubricant for Every Purpose
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BALANCED DESIGN

—the maintenance economy of

INTERCHANGEABLE parts

If BALANCED DESIGN had given no more
than this to the Electric Railway Industry it
would have contributed an essential to profit-
able modernization.

Whether you take delivery of ten or a hundred
Cincinnati NEW cars of any given type, you
will find absolute conformity to specifications
in every smallest detail.

No “patchwork,’’ no after-thoughts or misfits!
More than this, every unit used in the building

of each of these cars will be interchangeable
with similar units on the others or with ad-

ditional units purchased for replacement.

Repair and maintenance work is reduced to an
absolute minimum. Qut-of-service time be-
comes a matter of hours where previously days
or even weeks were usual.

In one actual case reported to us, a car which
had been badly damaged was rebuilt and put
back into service within 48 hours.

Such facts speak for themselves. You owe it
to your property to investigate the advantages
of BALANCED DESIGN as applied to
Cincinnati Lightweight NEW cars.

CINCINNATI CAR COMPANY

Cincinnati,

/CARS

Ohio

A step ahead
of the

modern trend!
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True Anti-Friction Bearings
for railway car journals

Hyatt Roller Bearings
take the jolt out of rail-
roading.

Theypromote smooth
and rapid acceleration—
coasting instead of pull-
ing. Their motion is
frictionless.

Rain, snow and dust
cannot interfere with
their easy operation.

Hyatts consume but a
fractional part of the oil

which brass bearings re-
quire. Their mileage is
several times greater in
comparable service.

Hyatts are true anti-
friction bearings—and
are unusually quiet.

A mechanical engi-
neer from the Hyatt Rail-
road Departmentwill be
glad to present some in-
teresting facts on oper-
ating economy.

HYATT ROLLER BEARING COMPANY

NEWARK, NEW JERSEY

HYATT

QUIET ROLLER BEARINGS

mmonucr OF GENERAL MomRsfj]}
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“STANDARD”’
STEEL PARTS

Appreciation for a
“Fundamental Service” i~

b - (‘Street car service is absolutely funda- "\

I mental in the life of modern communi-
ties. Good wheels, springs and axles
are absolutely fundamental in the
operation of a street car. The public
is just beginning to appreciate that
street cars utilize the thoroughfares in
the most economical manner but rail-
way operators have long since appreci-
ated the economy of “Standard” Steel
Axles, Armature Shafts, Wheels and

. Springs. J

STANDARD STEEL
WORKS COMPANY

PHILADELPHIA, PA.

BRANCH OFFICES:

CHICAGO HOUSTON, TEXAS SAN FRANCISCO
ST. LOUIS PORTLAND, ORE. ST. PAUL, MINN.
NEW YORK RICHMOND, VA. PITTSBURGH, PA.

WORKS: BURNHAM, PA.
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Beat it—Dutchman «

You know that miserable make-shift repair — the J
Dutchman! That little hunk of rail you poke in where d

O A

AN

l.l" a rail joint has gone too far to buald-up. ”1%1
‘1:i’i:" What a poor excuse for a job it is—two joints now to’ ‘:ll‘:z'}ll[fg}"

{“’ﬁilllm maintain instead of one. ""I:'!l'l;llil.lé'l
':‘]hlll |||' [ Why not do it right—with a Thermit Weld, the one '.'illll““i‘l'i:.!h
Ili l,‘lll"l" successful and inexpensive method of prolonging the A llll"wll
| llw!f,ll b life of old track. Jil ,lhsg,,';,:
'I’l. il . illl,:‘ |Iu| 'Kl
Al \ ' l'l il l" I
"l‘lhlll’lnl!l , it ,”“ ”l ' |ll“

BRI THERMIT WELDS i

|

If there’s any useful life left in the rail at J
all, Thermit Welding is the way to get it
out. Let us tell you how track reconstruc-
tion jobs have been postponed for years on
other properties,—without prejudice to rid-
ing comfort or car maintenance cost.

&, THERMIT CORPORATION?
120 BROADWAY , NEW YORK, N.v.

PITTSBURGH . CHICAGO BOSTON SOUTH SAN FRANCISCO TORONTO

-
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@Insulatmg Varnishes
help to keep motors in service

Rough weather—burned out motors—main-
tenance cost curves going up. Often because
somebody thinks insulating materials unim-
portant!

IN THIS CATALOG Good insulating varnish is protection. It helps
to keep cars on the road.

General Electric Insulating Varnishes, developed
in its Research Laboratories for its own ap-
paratus, are dependable. These varnishes of the
original equipment quality used in G-E Railway
Motors are available to you.

a complete listing of the
following G-E Insulating
Materials. Write for it.

Insulating Varnishes
Finishing Varnishes
Insulating Oils

Stickers
Shellacs

Baints e The G-E Merchandise Distributor
?ﬂ?fﬁ?%"éﬁotg’T near you is in a posmon to render
Tomlatng Fibers you valuable service. He can supply
Fiesible Vartiihed Tubing G-E Insulating Materials from his
gﬁ:;z::sf,%:&g: o warehouse. His stocks are complete
i —his deliveries prompt.

800-5

GENERAL ELECTRIC

_ MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT
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Through specific figures, facts are re-
vealed. Experience of a few years with
- modern light-weight cars, both city and
interurban, has furnished convincing
proof that new revenues can be de-
veloped and substantial savings effected.

A significant page from recent

This achievement in im-
proving service and lower-
ing costs of operation is
another instance of the suc-

. cess of modern G-E Car
Equipment. For these new
Illinois Traction cars, G-E-
265 Motors with K-35 Con-
trol were selected

Illinois Traction history

- In 1924 this company replaced its 94,000-1b. interurban cars,

operated on the Illinois Valley D1v151on with new 37,000-1b.
one-man cars and decreased its headway from 2 hours to 1 hour.
The financial gain realized in 1925 from operating these modern
cars, which are all equipped with G-E Motors and Control is
indicated by the following facts:

Although two more city cars were operated on the system than in
1923, there was a reduction of 339, in the shop force.

Even with an increase of 709, in interurban passenger car mileage,
operating expenses were less by $39,000.

On account of the more attractive cars and reduction in headway,
passenger revenue increased $33,000-—the total savings, therefore,
being about $72,000 or a gross return of about 399, on the investment.

Oof 22,239 trains operated in 1923, 929, were on time; in 1925 the
number of trains increased to 32,858, of which 979, were on time.

The comparative operating costs per car-mile for accounts
affected by the new cars are:

| ) ‘ “Saving l

- o 12273 . 192§ - l per C. M. | _% Leduction
Equipment 3.60 0.95 | 2.65 73

*Power Purchased 5.80 3.35 2.45 . 42
Flatform _expense | 5.17 3.75 1.42 27

*All service

GENERAL ELECT

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITI1ES

L4

-
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Equipment Men’s Conférences
Worthy of Active Support

OMPARATIVELY new is a phase of sectional

association activity represented by the rapid devel-
opment during the last few years of territorial confer-
ences among groups of maintenance men. Two groups
worthy of mention are the Electric Railway Association
of Equipment Men, Southern Properties, and the Cen-
tral Electric Railway Master Mechanics’ Association.
A report of the recent Toledo meeting of the C.E.R.A.
men is published elsewhere in this issue. The meeting
of the Southern equipment men in Memphis was re-
ported in the Feb. 5 issue of the JOURNAL.

Both of these bodies have become actual working
conferences of maintenance executives rather than
merely sectional association meetings. That the men
who take part mean business is apparent to any one
who has attended their meetings. Better acquaintance,
good fellowship and sectional spirit are desirable and
laudable objectives of sectional association activity. But
these maintenance men go much further than that.
They make a critical comparison of their practices and
methods and express their ideas as frankly as in a staff
conference on their own properties. Their purpose is
to find their own shortcomings, and that is the road to
progress. General executives of the properties located
in the territories covered by these maintenance groups
may well afford to lend full measure of their support and
backing.

Greater Interest Is Warranted in
Economies of Treated Timber

PPORTUNITIES to make substantial savings by

preservative treatment for ties and timber that are
used by electric railways have been much neglected.
During the past three or four years there has been a
slight increase in the interest shown in this important
subject by electric railway mangements, but it has
lagged far behind that shown by the steam railroads.
General adoption of a policy of obtaining the maximum
life of all timber used undoubtedly would save the in-
dustry a large sum every year.

Desire to keep the initial expenditure to a minimum
i3 probably the principal reason why electric railways
have continued to use large quantities of untreated tim-
ber. This is a penny-wise and pound-foolish policy, as
in many cases the untreated wood deteriorates rapidly.
The criterion of economy is the annual cost rather than
the initial. In this connection, the experience of the
' Boston Elevated Railway, as given in an article else-

where in this issue, is a convincing argument in favor
of preservative treatment. On that system the cost
per treated tie per year is only 8.7 cents as compared

e——

with 13.3 cents for untreated. Thus treatment has
rediced tie cost approximately 35 per cent.

Another important factor not always appraised at
its full value is the possibility of using a cheap grade
of timber when preservative treatment is applied. In
Boston, standard or merchantable grade is now em-
ployed for many purposes where previously it was con-
sidered necessary to use only hard timber of first qual-
ity. Judging by the experience of this company, it
appears that the economy claimed for the policy of
using untreated timber because of its lower initial cost
is largely fictitious, and that real economy in the long
run will result from greater use of the preserva-
tive treatment process. Moreover, in view of the
dwindling supply of timber in this country its con-
servation by every means has become a moral obli-
gation which should be heeded before increasing costs
due to scarcity makes it a financial one.

A Damaged Commutator Invariably Means
Expensive Rewinding of the Armature

O MUCH depends on the perfect operation of a rail-

way motor armature that it is important to keep it
in as good operating condition as possible. Even
though the armature may appear rugged, the com-
ponent electrical parts must be insulated from the metal
core. This necessarily makes some of these parts
relatively delicate. It is a rather simple operation to
insulate and support the armature conductors in the
core, but to insulate the commutator bars from each
other and then insulate the entire assembly from the
core and from the shaft makes the problem more
difficult.

Nearly every commutator failure that occurs today
means a new set of armature coils and a labor charge
to strip and rewind the armature, while a coil failure
usually does not affect the commutator. Therefore,
when purchasing a set of assembled segments to refill
a commutator, they should measure up with the highest
material and workmanship standards. These require-
ments are the result of costly investigation over a period
of years by both manufacturers and operators.

It is also essential that the commutator be assembled
correctly. A certain railway purchased a set of as-
sembled segments to refill a commutator. These met all
the requirements of a good specification and the com-
mutator was placed on the armature and the motor
returned to service. During the morning rush period
of the first day the motor was in operation the motor
failed. The trip was completed in order not to tie up
traffic, but the commutator bars were strewn along the
track. When the car returned to the carhouse and an
inspection of the motor was made it was found that the

e

This is the issue in February that is devoted essentially to maintenance
and construction subjects
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commutator structure had loosened and all of the bars
were missing. The armature and field coils were dam-
aged beyond repair. The brush-holders had broken from
their supports and lay in the bottom of the motor case.

Due to the damaged condition of the motor it was
impossible to determine the cause of the failure. It
seemed most probable that there had been improper
assembling of the commutator on its spider. Evidently
the holding nuts had loosened to such an extent that
the bars had come out of the V rings. Proper methods
had not been used to tighten the assembly and to insure
that the whole structure had been heated sufficiently to
secure a permanently tight fit. Probably it had not been
inspected cold to be certain that the bars were tight.

Had the commutator been assembled according to the
specifications laid down by the original manufacturer,
with the use of tools which insure high-grade workman-
ship, the accident would not have happened. The series
of articles on commutators by Jesse M. Zimmerman
which has been running in the maintenance issues of
ELECTRIC RAILWAY JOURNAL gives in detail the practices
of one manufacturer. While the practice of leading
railway motor manufacturers may differ slightly in
minor details, their general manufacturing principles
and standards are comparable. By adopting for main-
tenance operations the methods set forth in this series
of articles the number of armature failures should be
reduced materially.

What Is
a Pull-In?

ULL-IN records are of great value in determining

the condition in which a property’s equipment is
maintained. But a large part of this value is lost un-
less such records for one property are comparable with
those of another. Discussions of this subject have ap-
peared before in the JOURNAL. There is still, however,
a wide variation in the definition of a pull-in as applied
. by various properties. Because of this, comparisons
which should serve as a stimulus toward better main-
tenance practice are frequently very misleading.

There are several classes of pull-ins. Some are
chargeable to the mechanical department, others to the
transportation department and still others to causes
beyond the control of the company. In this latter class
come cars disabled by certain types of accidents. A
pull-in record, to be of real value, should include a re-
port of every car that is withdrawn from service before
completing its scheduled run. With such a broad in-
terpretation as a beginning, the basis for classification
may be fixed by definition, so that pull-ins chargeable
to the mechanical department for defects in equipment,
and to the transportation department for improper
operation, may be determined.

After all, the broad purpose of pull-in records is to
stimulate avoidable interruptions to passenger service.
Only when the records of various properties are on a
comparable basis do they serve to stimulate that effort
toward improvement from which progress grows. The
mechanical man who makes an honest effort to find out
how his performance compares with.that of other prop-
erties would, of course, welcome any step toward uni-
formity of definition which would increase the value
to him of comparative records. The Association of
Equipment Men, Southern Properties, has established
a set of rules for determining pull-ins, as was outlined
in a letter by A. D. McWhorter, its president, in the
Jan. 15 issue of the JOURNAL, page 128. This work

should be extended.

It appears to be a subject which
warrants study by the American Electric Railway En-
gineering and Traffic & Transportation Associations.
Once the proper definitions are laid down and followed
by member properties, pull-in records will become of
much more value than they are under present conditions.

Opposition to One-Man Cars
Is Based on Lack of Knowledge .

ROM several quarters attacks have been launched

recently against the use of the one-man car. Among
these Buffalo, Toronto and Montreal are perhaps the
most prominent. In practically all cases, in these and
other cities as well, the objections raised have been
mainly of a political nature. Organized labor has been
a factor, although the national officers of the Amalga-
mated Association are on record in favor of the one-
man car as a progressive step and one which will re-
dound fo the advantage of the men themselves.

Those who argue against the one-man car do so with-
out knowledge of the facts. Far from being an experi-
ment, it is one of the most striking successes in the
transportation business. There is not a state in the
Union nor a province in the Dominion of Canada where
one-man cars are not used. They have been found sue-
cessful on the smallest properties and the largest. In
the Borough of Manhattan, New York City, one-man
cars are giving satisfactory performance at certain
times of the day, as well as all day on Sundays. Across
the Hudson River the Public Service Railway of New
Jersey uses one-man cars exclusively, operating some
1,200 in regular service, many of them through the
heart of Newark, one of the largest American cities.

A stock argument against the one-man car is that it
increases the aecident hazard. That this is incorrect is
shown by the record of practically every property that
is a user of this type of equipment. The results ob-
tained by a group of properties under a well-known
utility management firm is typical. This group of prop-
erties covers a wide territorial range, so that local con-
ditions do not enter to any great extent. In the four
years 1922-1925, during which the proportion of one-
man car-miles increased from 48.7 per cent of the total
to 84.6, the passengers carried per person killed or in-
jured went up from 52,000 in the earlier year to 64,000
in the later. The average cost of the accidents has re-
mained practically stationary, going from $23.63 to
$23.86. What increase there was came from greater
seriousness of accidents with two-man cars, as the cost
for these went up from an average of $23.78 to $28.08,
while the cost per accident with one-man cars went
down from $23.78 to $23.07 in the same period.

oughly familiar with the method, there is little or no
difference between one-man and two-man service. In
fact, some companies obtain higher schedule speeds with
the one-man car, particularly if small numbers of pas-

As to schedule speed, now that operators are thor—'

it possible to collect all fares outside the congested dis—‘

. trict. The advantages of lower operating cost and pos-,"

sibilities of more frequent service are so well known
that it is not necessary to reiterate them here.

No one thinks of requiring two men to operate the
ordinary type of bus. Yet the driver has to do every-
thing the operator of the one-man street car must do,
and in addition he has to steer his vehicle in and out
of a maze of traffic. )

)

sengers board at one stop, or if the fare system makes ‘
|
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When action is contemplated inimical to the one-man
car, it is well that the legislative or regulatory body be-
come familiar with the facts. They are public prop-
erty, and it is the duty of the public official not only to
acquaint himself with them, but to see that he does
nothing that will injure or perhaps stifle one of the
public’s most essential utilities.

Engineering Supervision Over Maintenance
Is a Step in Right Direction

UCH momentum has been gained by the moderniza-

tion idea of improving the appearance and comfort
of cars that it has now covered the entire country. In
most instances the approval of the public is evidenced
by the increased revenues. This favorable public atti-
tude can only be perpetuated by maintaining reliable
and uninterrupted service. Without such continuity of
service all the comfort and all the fine appearance will
at once lose their appeal. Reliable service cannot be
rendered and road failures decreased unless the shop
practices are systematized so that the equipment re-
ceives thorough inspections and overhauling on a def-
inite basis, which is given at such intervals that failures
are anticipated rather than checked up after they have
occurred on the road. Appreciating the importance of
this situation, the management of the New Orleans
Public Service, Inc., reorganized that company’s shop
organization and placed the most important work under
the direct supervision of a field enzineer. The results
obtained have been most encouraging. The company’s
1926 report shows the remarkable average of 261,084
miles per car pull-in due to equipment failures, and a
maintenance cost of $20.39 per 1,000 car-miles. A. J.
Naquin, this company’s engineer of rolling stock and
shops, in a paper presented before the Electric Rail-
way Association of Equipment Men, Southern Proper-
ties, which was abstracted in the JOURNAL for Feb. 5,
explained the manner adopted for overhauling cars on
a 40,000-mile basis. The careful attention given the car
equipment accounts in large measure for the results
obtained. The plan'is well worthy of study. The
change in shop organization and standardization of
practices along engineering lines is a definite step in
the right direction.

Good Maintenance Requires
Intelligent Supervision

’I\AKING too much for granted is a disease easily
contracted by those who supervise maintenance
work. Many companies make an appropriation for
maintenance work either as a definite sum or a per cent
of gross revenue and it devolves upon those in charge
to spend the appropriation. Some mortgages even
specify the per cent of gross revenue that must be
spent, leaving the quality of the work performed or its
effectiveness undefined.

Obviously expenditures poorly supervised or ineffi-
ciently made are economically unsound. Moreover,
wasteful methods of maintenance may become evident
even to the public. Recently a gang of eight track men
were observed slowly walking along one of the tracks of
an electric railroad in full view of a morning erowd of
eommuters. Each man except the foreman was armed
with a spiking maul, and as the gang proceeded the
spikes that had loosened were driven home again. It

does not require a technical education to appreciate the
fact that time and money were being wasted by this
gang employed in the work generally assigned to one,
or two men at the most.

Appearing on the same day in the morning papers
was one of a series of articles telling of the progress of
a rate case by this same company for an application to
increase fares. One of the points brought out at the
hearing was that the cost of operation had not declined
during the post-war years to the same extent as on
other roads. This fact was to some extent substan-
tiated in the minds of those commuters who read and
think.

Such an incident, although insignificent and perhaps
explainable on good grounds, nevertheless leaves an
unfortunate impression that may not be as easily eradi-
cated. Public relations depend on performance, and
maintenance is a factor in the establishment of good
relations fully as important as any function of the
service. The quality of the work will affect the upkeep
of the property, but the methods used, especially when
exposed to public view, are also important in their
psychological effect on the patrons served. ‘

Stop-Loss Bus Operation
Merely Begs the Paving Question

OY is being expressed by many motorists because

the Morris County Traction Company is considering
the removal of its tracks from the Newark-Morristown
highway and the substitution of bus operation to re-
place the present car service between Newark and Lake
Hopatcong. As soon as the tracks have been taken up
it is proposed that the various municipalities through
which the line runs replace the worn-out pavement in
the track area by smooth new concrete paving.

No doubt such a change would be very agreeable to
the motorists, as the present paving is in deplorable
condition in many places and the railway is too poor
to pay for its replacement. If the municipalities are
willing to pay for new concrete paving, as they will
have to do if this proposal is carried out, it could be
laid just as well with the tracks in place. Last year,
however, there was great outery when the state Senator
from Morris County introduced a bill to relieve street
railways from their paving obligations. The bill was
defeated and the Morris County Traction Company, al-
ready in receivership, has had to continue patching pave-
ment worn down by hordes of automobiles and trucks
never dreamed of when the obligation was imposed.

A larger question is involved, however, than the mere
shifting of the paving burden. Whether or not the bus
can provide better transportation than the car on this
route appears to have received very little attention.
Besides the trackage in paved street, there is consider-
able mileage on private right-of-way, particularly west
of Morristown. In summer the: Newark-Morristown-
Lake Hopatcong highway carries extremely heavy auto-
mobile traffic. Buses certainly could not make as good
time under these conditions as do the cars on private
way. Before embarking on such a substitution, both the
railway and the municipalities would do well to consider
experience elsewhere, which has shown clearly that the
operation of buses as street cars on rubber tires may
serve temporarily as a stop-loss measure, but does not
always result in the upbuilding of a satisfactory and
prosperous transportation system.
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Timber Preservation
Saves Money on Boston Elevated System

More than 500,000 Ties Installed Since 1916 on Surface, Subway
and Elevated Lines Have Been Treated—Cost Per Tie Per Year
Is Estimated to Be 35 Per Cent Less than that of Untreated Ties
—Timber for Bridges, Stations, Etc., Also Receives Treatment

s

Southern pine tles used by the
Boston Elevated are landed at
the company’s wharf, where a
12-ton Industrial crane picks
them up In bundles of
48 and plles them for
storage prior to treat-
ment.

rapid transit lines of the Boston Elevated: Rail-

way have received preservative treatment before
installation. Experience of this company indicates that
such treatment practically doubles their useful life.
After making allowance for the cost of the treatment,
it is estimated that the saving per tie per year is about
35 per cent. Moreover, preservative treatment reduces
the original cost of construction by permitting the use
of a legs expensive grade of timber. Economies have
been effected also in the paving account due to less fre-
quent tie renewals. Similar treatment of nearly all
other timber used by this company in outdoor construc-
tion work has been influential in prolonging its life and
reducing maintenance cost.

Experience with treated ties on the Boston Elevated
began some 25 or 30 years ago. At that time a prep-
aration called “Woodiline” was used in an open tank.
Later a preservative known as “Avenarius Carbolineum”
was used. While the results achieved by this
method and these products were not perfect, they did
impress the management with the value of preservative
treatment. In November, 1912, the company commenced
the use of creosote pressure-treated ties. These were
treated by the Bethel full cell process by a commercial
creosoting firm. In the early part of August, 1916,

SINCE 1916 all wood ties used on the surface and

H
e
s

operation of the railway’s own plant at South Boston

was begun. This is equipped to treat timber by the
Rueping empty cell, Bethel full cell or open tank
processes.

Treated ties are now used in all track, whether paved
or in open construction, and also in subways, tunnels and
on the elevated structures. No untreated ties have
been used since 1916. An average of about 50,000 ties
per year have been installed on the surface lines and
about 5,000 per year on the rapid transit lines. Al-
together more than 500,000 treated ties have been in-
stalled, including those laid in 1926, concerning which
exact data are not yet available. Figures by years are
given in the following table:

TIES INSTALLED ON BOSTON ELEVATED SYSTEM

Rapld Rapld
Surface Transit Surface 'I‘ransit
Lines Lilnes Lines Lines
1917 .- adomer 54,000 2,878 VI R s 55,900 4,158
ESI8 oLl 22,500 793 19 i ns 37,284 6,777
1919 ... e 81,418 5,079 19286 ..o 31,916 7,210
1820 ... 000 35,324 5,550
1921 ...cuavs 67,782 6,210 449,264 44,55
1922 o0h e 63,140 5,902 Average . 49,918 4,95

Oak and chestnut ties were used on the surface lines
in 1912 and their use continued until the opening of
the company’s treating plant in 1916. Since then Southz‘
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An Average of 50,000 Tles Per Year Used by the Boston Elevated Rallway Insuvres Rapld Movement Through
the Timber Treating Plant and Prevenis Deteriorailon Due to Long Storage

ern pine ties have been used except for a brief period
during the war when native oak and chestnut were used.
Ties on the rapid transit lines have always béen hard
pine since the opening in 1901. The timber comes from
Georgia and Florida by water. Prime grade is used for
certain curves on the rapid transit lines, merchant-
able grade on the remainder of the rapid transit lines
and standard on the surface lines.

Hewn ties, 6 in. x 8 in. x 7 ft. 9 in., are used on sur-
face lines except under special trackwork. Sawn ties,
6 in. x 8 in. and 8 ft. to 17 ft. long, are used under
special work. On tangent track on the elevated struc-
ture ties are sawn 6 in. x 8 in. x 8 ft. 6 in. On the
elevated and in the subway under special work ties 7 in.
x 8in.,, 8 in. x 8 in,, 8 in. x 9 in., 8 in. x 10 in., 8 in. x
11 in. and 8 in. x 12 in., ranging from 9 ft. to 17 ft.
in length, are used. Bevel ties are used on curves on
elevated structures. They vary in size from 6 in. x 8 in.
to 74 in. x 8 in. at the small end and 7% in. x 8 in. to
13% in. x 8 in. on the large end. In length they range
from 8 ft. 6 in. to 9 ft. 6 in,

Ties and timber are shipped from the South by
steamer. After arrival in Boston harbor they are
lightered to the railway wharf, where they are landed
f.o.b. They are inspected at the wharf and are piled
into sling loads. In the case of 7-ft. 9-in. or 8-ft. ties
this means 48 ties are picked up by the crane in one lift
and landed at the point of piling. With an Industrial
12-ton crane no difficulty is experienced in handling
timber of any dimension.

Grade No. 1 A.E.R.E.A. creosote oil is used for treat-
ment. The oil is delivered in tank cars at a nearby
siding. These cars are shifted by the elevated to the
storage tanks, where the necessary connections are
made. A sample from each tank car is submitted to
the railway’s chemist for analysis before the car is
unloaded. His O.K. must be received before the oil is
accepted. Storage for 55,000 gal. of preservative mate-
rial is provided.

The treating eylinder is of 7 ft. 6 in. diameter and
51 ft. long. Up to Dec. 31, 1925, a total of 454,269 ties
and 8,027,554 ft. board measure of lumber had been
treated. The entire plant represents an investment of
approximately $60,000. Upkeep amounts to about $650
a month.

Operating personnel consists of one supervisor, two
engineers, one clerk, one foreman and from ten to 25
laborers as required. Of the two engineers, one is the
regular plant operator and the other acts as asgistant
to the supervisor, but is available for plant operation if
a double shift is required or when the regular operating
engineer is absent.

In addition to inspecting and directing the treatment
of all lumber received at the South Boston plant, the
supervisor is charged also with the inspection of all
lumber received at other locations on the railway. Re-
ports are furnished to other departments so that they
can approve invoices. Lumber from razed buildings on
the railway’s property is sent to the treating plant for
inspection, grading and storage. This is used again

Method of Plling Tlmber for Storage at Sonth Boston Creosoling Plant. Unireated Tles
Are Shown at Left and Treated Tles at Right '
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for purposes to which it is suited, thereby effecting
substantial economies.

Hewn ties for the surface lines are adzed before treat-
ment. For this purpose a Greenlee adzing machine has
been mounted on an old car which can be moved from
point to point. This arrangement has been found to be
much more convenient than having the machine in a
fixed position. A friction feed on the receiving side
allows the ties to be carried to the knives and then
dropped to a skid on the leaving side, thence to the
treating trucks, with a minimum amount of hand labor.
Timber and ties used on the elevated structure are
framed at the sawmill after treatment. Certain fram-
ing has to be done on the job to fit rivet heads, buckle
plates, etc., but in all cases framing done after treat-
ment is protected by a brush coat of creosote. The same
precaution is taken after boring holes for bolts, lag
screws, ete.

UNIT PILING SYSTEM USED

Before treatment ties are piled according to the one by
ten plan, with 224 ties in each bay. Four bays with 896
ties comprise one pile. Four more ties are stored on
top to make an even 900 in each pile. The piles are
30 in. apart, allowing proper air seasoning. Illustrations
on the preceding page show clearly the methods of piling
used for untreated and treated ties.

Treated ties are stored in the open, each lift being
two by 40 with five lifts in each bay. The length of
the bay depends on the storage area available. As the
treated ties move rapidly out of storage, no difficulty is
experienced in keeping them in first-class condition.
Another advantage of this method of storage is that it
follows the principle of unit piling for accounting pur-
poses. When loading ties with a locomotive crane it
is easy for the crane helper to force a bar between the
bays and drop a chain through, making it possible to
pick up 40 ties at one hoist. It has been found neces-
sary to provide employees at the treating plant with
cheap canvas gloves to protect their hands. Tie tongs
were tried, but did not prove satisfactory. Employees
installing freshly treated ties are also provided with
gloves.

A gang paving block cutter was installed at the South
Boston treating plant in October, 1917. The railway
now manufactures its own paving blocks of hard pine,
3 in. x 8 in. and 4 in. x 8 in. This machine makes
seven blocks at each cut. The only hand work neces-
sary is to feed timber into the machine. Cut blocks
drop into a chute and then. go to the treating cages.
Sawdust is diverted into a separate chute and lands in
a bin where it can be reclaimed.

Dating nails are installed in all ties sent direct to
the job from the treating plant. Nails are furnished
to division offices which supply ties from other storage
points. Ties are shipped to the job in steel dump cars
holding 300. For small jobs motor dump trucks hold-
ing 60 to 70 ties are used.

As the result of its experience the company estimates
the life of untreated ties in pavement without concrete
base to be about twelve years and in open track from
eight to ten years. It is estimated that treated ties
laid in pavement will last at least twenty years and in
open track at least fifteen years, although often the use-
ful life of the tie is far in excess of these figures.

Cost of ties varies with the market. Sawn ties cost
approximately 26 cents more than hewn ties. At the
present time, considering wages, cost of material, etc.,

the total cost of treating a 6-in. x 8-in. x 8-ft. tie
amounts to about 50 cents, of which 21 cents is the cost
of handling and 29 cents the cost of treatment. The cost
of treatment per cubic foot of timber under present con-
ditions amounts to 11 cents. Based on the first cost per
tie of $1.75 and a life of twenty years the cost per
treated tie per year would be 8.7 cents. For untreated
ties at $1.25 each the cost per year is 13.3 cents. Thus
preservative ‘treatment reduces tie cost approximately
35 per cent.

A cheaper grade of timber is now being used by the
Boston Elevated for ties and on the elevated structure.
Previously it was considered necessary to use only hard
timber of first quality. Today standard or merchant-
able grade timber is used. For surface line tracks in
pavement or in the open, the same quality is used. A
grade cheaper than merchantable of hard wood, such as
beech, birch or maple, may be used if obtainable.
Actually the company has found it practically impossible
to obtain any hard woods of this description.

No offsetting disadvantages connected with the use
of treated ties have been experienced by the Boston Ele-
vated. No difficulties have been experienced with the
spikes nor has there been any serious cutting of the
ties at the base of the rail. In fact, it is thought that
this has been less than with untreated ties.

It has been found that the use of preservative treat-
ment of timber for purposes other than ties on the rapid
trangit lines increases its life due to a reduction in
mechanical wear such as checking or splitting. All tim-
ber used for bridge stringers, guard rails, footwalks,
cable boxes and miscellaneous purposes on the elevated
structures, crossarms, fence posts, pickets, station floor
stringers, wharf repairs, piling, block paving, ete., is
now being treated before installation. The company is
thoroughly convinced that this practice extends its life
and lowers maintenance cost.

Wheel Fenders Protect Trucks

OR the purposes of protecting the electrical equip-
ment and keeping its new cars as clean as possible,
the Porto Rico Railway, Light & Power Company, San
Juan, P. R., is installing fenders on all trucks for its
six new cars now being assembled. The frames for
these fenders are made up of %-in. x 1-in. angles bent in

Sheet Iron Fenders Placed Over the Car Wheels Keep Mud and
Dirt Off Equlpment In San Juan, P. R.

semi-circular form and securely bolted to the truck
frame. Sheet iron is riveted to the angles, and this
has sufficient stiffness to support itself so that no angle
is necessary on the inner side of the car wheels.

The illustration shows these fenders mounted on one
of the trucks. Their use keeps mud and dirt off the
equipment and so assists in maintenance of the cars.
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Soldering of Railway Motor Commutatoré*

Satisfactory Methods for Removing the Leads from the Necks of Commutators Preparatory
to Rewinding Are Given and Soldering Operations Are Described—Pot Dipping
Best When a Large Number of Armatures Are to Be Soldered

By Jesse M. Zimmerman

Renewal Parts Englneering, Westinglhouse Electric &
- Manufacturing Company E

armatures wound with wire coils,
and a large proportion of these
with single-loop strap coils, may come
straight to the commutator necks, With
this arrangement it is not necessary to
use a filler between the top and bottom
leads. However, in order to make a
double-loop coil of ribbon wire or insu-
lated strap, which can be wound with-
out forming the bottom leads during
the winding operation, it is necessary
to bring the leads to the commutator
neck at an angle of approximately 45
deg. with respect to the top lead, as
shown in an accompanying diagram.
A triangular filler must then be placed
between the top and bottom leads to
take up the space. This filler is kept
from sliding back in the slot by bend-
ing its front end, D, to one side. After
the leads are soldered the end of the
filler is machined off.
All drifting should be done on the
filler in the top of the commutator

BOTTOM leads of practically all

slot and not directly on the leads.
This avoids the nicking of the copper.
Swedging of the leads also should be avoided. The bot-
tom lead should lie in the bottom of the slot in the
front of the neck only; at the rear of the neck a clear-
ance of % in. should be left. This is accomplished by
making the rear of the slot at least  in. deeper than
necessary to contain the armature leads. The rear
mica V-ring should be built up with treated cloth tape
{% in. above the bottom of the slot. When the leads are
placed in the slot the tape will compress sufficiently to
provide a good solid pad for the leads to rest on, thus
decreasing the vibrgtion and eliminating the possibility
of nicking the bottom lead. Some operators have found
it desirable to make a ring of wood to place over the
rear V-ring back of the commutator neck to support
the leads instead of using treated cloth ‘tape.

In figuring the depth of a commutator slot, two rules
are used, one being for the front slot depth and the
other for the rear slot depth. The front slot is made
the depth of the conductors plus the front depth of the
triangular filler between top and bottom leads, if one

*This 1s the slxth of a serles of articles on commutators appear-
ing in ELECTRIC RAILWAY JOURNAL. The others were “Choosing
Materiais for Rallway Motor Commutator,” published Aug. 2,
1926 ; “Important Consideratlons in Replacing Commutator Bars,”
published Oct. 23; ""Accnrate Machining of the V's of Assembled
Commutators Is Essential,” published Nov. 20; "Mica V-Rings and
Bushings Have Important Functions in Commutators,” published
Dec. 18. and *“Methods and Equipment for Efficient Assembiing of
Cominutators,” published Jan. 15, 1927.

Slotting a Westlnghouse Type 12-A Commntator Neck

is used, plus the filler in the top of the slot. The rear
slot depth is the depth of the conductors plus the rear
depth of the triangular filler between top and bottom
leads, plus the filler in the top of the slot, plus % in.
between the bottom of the slot and the bottom lead.
On some types of armatures it has been found neces-

' sary to strengthen the leads where they leave the com-

mutator slot, by placing a phosphor bronze sleeve over
them. This sleeve supports the leads back of the com-
mutator, eliminating broken leads. The use of these
sleeves is confined to ribbon and small strap coils. The
thickness of the phosphor bronze sleeve must be added
to the depth of the conductors when figuring the slot
depth.

It is best to place a filler in the top of the commutator
slot. All drifting should be done on this filler and in
the front part of the slot, and not directly on the leads.
It can be made from the cut-off ends of the conductor.
However, in figuring the slot depth % in. should be the
maximum amount to be allowed for the top filler.

Sufficient clearance should be left between the con-
ductor and the side of the slot that the leads may be
driven home without crowding and to permit ample
room for the solder. In figuring the slot width 0.005 in.
is usually added to the width of the conductor for wire
coils, and from 0.010 in. to 0.015 in. is added to the
width of strap conductors. Whenever a phosphor bronze
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sleeve is used over the armature lead the allowance
should be added to the width of the sleeve and not to
the lead.

REMOVING LEADS FROM COMMUTATOR NECK

Removing the leads from the soldered commutator
neck can be accomplished in four ways, namely, drift-
ing the leads out cold; drifting after softening the
solder; breaking the solder with a splitting tool, and
remilling the slot. Some repairmen drift the leads from
the slot with a gouge without heating the solder. This
apparently works out very satisfactorily, though care
must be taken so as not to break the side of the neck.

To soften the solder the commutator neck should be
heated preferably with a hot soldering iron. With a
torch the commutator neck should not be heated too lox{g
at one spot as it will tend to anneal the copper. When
the solder has softened the leads can be removed from
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the slot with a gouge. After the conductors have been
removed the soft solder which remains in the slot should
be blown out with compressed air. This method can be
used to good advantage where the conductors are very
small.

The splitting tool used for removing conductors is a
chisel which has a wide thin blade. This is driven be-
tween the conductor and the side of the slot to break
the solder holding it. It must be driven on each side of
the conductor, which then can be lifted by the gouge.
After the conductors are removed from the first slot
the necks will bend over slightly, giving sufficient room
to make the operation easy. This method does not work
as well as the previous ones in removing small wire.
After the leads have been removed the sides of the slot
should be cleaned with a thick hacksaw blade or a thin
flat file.

If equipment is available to reslot the commutator
bars it is convenient to cut off the armature leads be-
hind the neck in a lathe or with a hacksaw and reslot
the commutator. This leaves a clean slot in which it is
easier to solder the leads. After the commutator neck
has been remilled the slots should be coated with a
flux of 1% lb. of resin mixed with a quart of denatured
alcohpl. This prevents the copper from corroding.

Before discussing the soldering of armature leads it
is well to analyze the different types of solder which
are available. There are three important phases to con-
sider, namely, cost, ease of working, and ability to hold
the metals being soldered. The two first are closely
related. The soldering material may be low in first

o ——

7op Plan Top Plan
o2 .
]
Sidle Elev, Srale Elev.
Gouge Splitting Tool

Tools for Removing Armature Leads from Commutator Slots

cost, yet if it does not work easily the excess labor
which is required will make the total cost of the solder-
ing very high. Cheap solder always contains a large
proportion of lead and is difficult to work. In selecting
a solder it is necessary to consider the maximum operat-
ing temperature of the commutator, as it must
withstand this temperature without softening. An ac-
companying graph shows the melting points of different
mixtures of tin and lead solder.

Solder made from half lead and half tin has a melting
point of 181 deg. C. It flows readily and holds the
metal firmly as long as the commutator temperature
does not become excessive. Besides, it is reasonable in
price. Its application is limited mostly to wire-wound
armatures.

Pure lead solder has a melting point of 325 deg. C.
Although cheaper than half and half solder and having
a higher melting point than pure tin it cannot be
worked easily. Any solder which has a large proportion
of lead is so hard to handle that it is difficult to obtain
a good job. Therefore it should not be used.

Where the operating temperatures of the commutator
are high pure tin solder should be used. It has a high
melting point, 230 deg. C., and when molten it flows
easily and rapidly. It tends to spread beyond the sur-
face being soldered, so a skilled workman is needed to
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handle it properly. The use of pure tin solder is con-
fined to strap and ribbon coils because the clearances
between the conductors and the slot are so small that
it is necessary to use a very fluid solder. Armatures
wound with wire conductors which are worked at high
temperatures should be soldered with 85 per cent tin
and 15 per cent lead. Extreme care should be taken
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when using pure tin solder on commutators wound with
wire coils in order to prevent it from running through
the slot, forming a short circuit back of the commu-
tator.

When the commutator is overheated for too long a
time while soldering the pure tin will eat its way into
the copper parts. It is therefore necessary to watch the
temperature and length of time required for the solder-
ing operation when using pure tin.

As soon as the solder begins to soften and throw when
the armature is in operation the trouble is usually laid
to high commutator temperature. The softening is
due to a high temperature of the commutator neck, but

resin in a quart of denatured alcohol. It is easier to
apply flux in a liquid form.

It is not necessary to tin the slots before soldering
an armature, if the slots are painted properly with a
liquid flux immediately after slotting and the armature
leads are tinned well. If the commutator slots are
dirty, they can be cleaned with either a heavy hacksaw
or a thin file. A few repairmen feel that it is desirable
to tin the slots of commutators using strap coils. An
investigation has shown that no real benefit has been
obtained if the slots are clean and leads properly tinned.

“Soldering in the average repair shop is usually done
by hand. However, if a large number of armatures are

Complete Soldering Tot Showlng Thermostatic Control

L

not always to high commutator temperature. It is the
tendency in some repair shops to take a heavy cut off
the front of the commutator neck after the leads have
been soldered. This makes the neck narrower, thus
cutting down the contact surface. Since in a railway
motor each soldered connection in the neck must carry
half of the armature current it can readily be seen that
if the contact surface is decreased materially the necks
will overheat. After the leads have been soldered the
machining should remove only the extended leads and
as little of the commutator neck as possible.

Flux is a compound which is used to make the solder
take hold of the metal. It prevents the formation on
the metal surfaces of thin coatings of oxide which
hinder the solder from covering the entire surface of
the two parts being soldered. It is important to make
sure that the flux does not contain acid, as it will
destroy the insulation on the armature coil, thus causing
a short. An inexpensive flux which will not affect the
insulating material can be made by mixing 13 1b. of

to be soldered, a soldering pot is the most efficient
method. Before undertaking to solder the commutator
the leads should be tinned well, the slots should be per-
fectly clean and a coat of flux applied.

In the illustration, an armature is shown in a solder-
ing pot. The center compartment has an opening large
enough to fit the largest commutator. For smaller com-
mutators, rings are used which will fit over the face.
The opening between the commutator face and the hole
in the ring is closed by wrapping the commutator face
with several turns of asbestos rope. This prevents the
solder from flowing out of the compartment along the
commutator face. The two side pots contain molten
solder which is forced into the center pot around the
neck of the commutator by lowering the plungers. This
solders all the leads at one time, thereby eliminating
the danger of overheating the commutator neck. The
level of the solder is brought up to the same height as
the rear of the commutator neck. With this method
the solder cannot work back of the commutator neck

-



326

ELECTRIC RAILWAY

JOURNAL Vol.69, No.8

Dlpping Armature to Solder Leads

and thus cause a short circuit. After the commutator
neck has been immersed for a short time the solder is
drained from the center compartment by lifting the
plunger. The use of a pot simplifies soldering wire-
wound armatures with the 85 per cent tin and 15 per
cent lead solder.

In order to prevent short circuits back of the com-
mutator neck, it is necessary to raise the pinion end
of the armature high enough that the rear of the slot
will be slightly above the front of the slot. This will
cause the excess solder to flow to the front of the slot.
The soldering can be done either at the top of the com-

Solderlug an Armature at the Top with a Self-Heated Iron

_ heated in a gas flame.

Soldering a Commutator at the Side. The Soldering Iron 1s
Supported by a Speclal Rest

mutator or at the side. It is found that by soldering
on the side, short circuits back of the commutator are
not so likely to occur. By eliminating the possibility of
these shorts the repairman will not be afraid to heat
the neck so that the solder will cover the entire surface.

Hand soldering is usually done with a copper tool
Self-heating gas or electric
“irong” are often used but are not as popular as those
heated in a gas flame. The irons usually weigh from
2 to 3 1b. Heavy irons will hold the heat longer, which
is desirable. However, when heavy irons are used for
side soldering there should be a support for the iron
to rest upon. This will relieve the workman of the
strain of holding the iron during the soldering opera-
tion.

Tinning of the iron is very important. When solder-
ing is done on the top of the commutator the whole
point of the iron should be well tinned. If the soldering
is to be done on the side of the armature with pure
tin solder the part of the iron which strikes the copper
bar should be clean and tinned perfectly. The lower
side of the iron should not be tinned because the molten
solder will flow along the bottom of the iron and drop
off instead of flowing into the slot.

When soldering large commutators it has been found
convenient to apply a gas flame on the iron during the
soldering because the leads and core of the large arma-
ture will radiate heat from the iron very rapidly. The
commutator face should be wrapped with asbestos cloth.
The nozzle of the torch is pointed to the front of the
commutator and adjusted so that the flame will strike
the flat side of the iron.

Before hand soldering, large commutators should be
preheated. This is done most conveniently by heating
the whole armature in an oven. If an oven is not
available the commutator can be heated by rotating
the armature while exposing the commutator face to
the gas flame. Some armature winders when soldering
commutators have a small gas flame strike the commu-
tator face in front of the commutator neck just ahead of
the soldering iron. This is bad practice because it is
very difficult to adjust the flame so that it will not over-
heat the commutator face in spots, annealing the copper
and causing the commutator face to wear unevenly. The
same result can be obtained by making a small electric
pad or heater which can be placed against the commu-
tator face to preheat the bars before they are soldered.



One of 40 New One-Mnn Cars Buillt for the Milwankee Eleciric Raliway & Light Company In the Short Time of 3% Months.
Reduced Width of the Rear Door Glves the Car an Appearance of Added Length

New Cars Selected
in Prgference to Rebuilding

The Milwaukee Electric Railway & Light Company Has Just
Bought 40 New One-Man Cars, Believing that the Operating
Economies Possible Will Pay Better than the Rehabilitation
of Old Equipment that Later Would Have to Be Discarded

recent purchase, building, delivery and assign-

ment to duty on the lines of the Milwaukee Elec-
tric Railway & Light Company of 40 one-man cars.
This was completed eleven months prior to the date set
by the Railroad Commission in an order directing the
company to install additional equipment. It is also
an illustration of suc-

NOTEWORTHY in street railway annals is the

more than a week ahead of time. While the building
of such a large number of cars requires under ordinary
circumstances from six to eight months, in this case
the company demanded quick action so that the patrons
could have immediate use of the new equipment. The
company hopes to effect economies in operation by
furnishing the new equipment now instead of providing

temporarily rehabili-

cessful co-operation on
the part of the car
builder in an emer-
gency so that im-
proved city service
could be rendered
within the shortest
possible time. Al-
though the cars were
ordered only on Sept.
4, all were in opera-
tion by Dec. 30. This
i8 said to set a record
in providing street
cars in quantity lots.

The first cars ar-
rived on Nov. 22,
eight days ahead of
the promised delivery
date, and the re-
imainder arrived

tated equipment that
later would have to be
discarded in favor of
new cars.

In general appear-
ance and construction
the 900 type car, as
the new series is
known, is much the
same as its predeces-
sor, the 800 type one-
man car, which was
originally designed by
the company’s en-
gineers. No effort has
been spared to en-
hance the interior and
exterior appearance.
With a headway that
is at least 20 per cent
more frequent than

from a few days to

A Feature of the Cars Is the Inclosure of the Plplng and Wiring

. the previous one, a
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substantial increase in street car traffic is looked for.
Construction of these new cars was carried out in ac-
cordance with plans provided the St. Louis Car Com-
pany by the railway company’s engineering staff. These
included several important changes in design and equip-
ment from previous types. Interior improvements
which have a parallel application in automobile construc-
tion are more numerous than the exterior changes. This
is in accordance with the view that the rider ‘is far
more interested in the inside accommodations than in
a finely finished exterior which may have been provided
at the expense of an attractive and inviting interior.

Unlike the preceding model the new cars are arranged
for front entrance only. Elimination of the doors at
each end for operation by a conductor has a tendency
to make the car appear longer as well as to add to the
seating capacity. Only a small exit door, operated by a
treadle, remains at the rear, and it has been moved
farther back. The change in platform design provides
seats for four more passengers and permits the in-
gtallation of an extra window at each end where there
formerly was a door. The new cars have a seating
capacity of 55.

A pleasing feature of the new car which attracts the
eye of the rider immediately on boarding is the clean-
cut appearance. This is largely the result of the
introduction of a new control cabinet arrangement. The
entire control equipment is incased in brown enameled
sheet metal, concealing the compressed air pipes and
other devices ordinarily visible on the platform. Besides
improving the appearance, this arrangement allows the
platform to be cleaned thoroughly, which was impos-
sible with many exposed pipes. Now only two pipes
and the foot valve are exposed. This is done to make
a recess or opening in the center of the cabinet so that
the operator can bend his knees when in a sitting
position,

An improvement in the control which was developed
as an added precaution against accidents provides
an automatic interlocking of the air brakes with the
treadle door so that should a passenger stand on the
treadle ready to alight and the operator release the air,
the brakes would still remain set until the passenger
alighted, after which the treadle would unlock the valve.

Another important interior improvement which has
attracted much favorable comment is a radical change
in the lighting equipment. Instead of the old type
23-watt lamps mounted in sockets on a molding above
the seats, six large attractive center fixtures of the
semi-direct type are equipped with two 61-watt non-
glare lamps each. These units are hung from the center

The Interior Is Attractlvely Finlshed Im Light Cherry Trim,
Set Off by Polished Aluminum Fittings

of the ceiling, throwing a much brighter light, but with-
out discomfort to the eyes. This arrangement also
increases the clean-cut appearance of the interior.
The lighting fixtures were developed by the Milwaukee
company. Consequently all overhead lighting equipment
was shipped to the builder for installation. Other
changes in lighting include the use of two lamps on each
platform instead of the customary three. Increased
platform illumination is provided, however, by using
61-watt lamps instead of 23-watt.

Aluminum is nsed for grab handles on the seats and
for vertical stanqhions, taking the place of brass or
white enameled metal. The seat covering is Kemi-snede
placed over rattan. Like other interior parts of the car
the dark gray seat coverings can be cleaned with soap
and water. When worn out they can be replaced quickly
with new covering.

A new type signal bufton has been installed. This
is an improvement over the old type because of less diffi-
culty experienced in locating trouble with contacts in-
stalled inside the posts. With the entire button
mechanism outside the posts little difficulty is had in
examining and repairing them.

An electric heater is placed below each seat. The tem-
perature is automatically regulated by a thermostat.
Curtains are the National Lock Washer type covered
with double-faced Pantasote. Two rear-view mirrors
are on each platform, one directly above the operator’s
head and the other in the front left-hand corner. During
daylight hours the operator can watch the treadle door

GENERAL SPECIFICATIONS OF MILWAUKEE ONE-MAN CARS

Weight, total .....c000000e. vs. 33,200 lb Conduits and junction boxes..... ....Steel | Motors........ Four GE-264-A, inslde hung
Boister centers, ifength.........2 20 £t. 9 AN. | CONEIO 4rvvenvnnnnoecsnsreassons K-35 JJ | Paint....Giidden rallway enamei, 20 cars;
Length over allocoooaee.onnns «.45 ft. 0 In. | Curtain fixtures. Natlona] Lock Washers, R.'F. Johnston raliway enaméi, 20 cars
Truck wheelbase ...........000 5 ft. 4 in. spring plug | Safety devices.....Safety Car Devices Co.
Width over all. veee.8 ft, 78 in. Curtain material. Double faced Pantasote | Sanders.......... ..St. Louis air operated
Height, rail to trolley DASE. b .. 11 ft. 4 in. | Destination slgns ............... St, Louis | Sash fixtures ........ Edwards wedge lock
Body........un.. . ....Steel, wood roof | Door-operating mechanism..Nationai Pneu- SEATE wv v 51 s nitnmin st e St. Louls
Interfor trim ........cc00vvivnnccns herry matic treadle rear exit and T. M., R. | Seating material. Kemi suede over rattan
Headlining ...................... Agasote & L. Co. standard Slack adjuster.. Non-automatic turnbuckle
FEB (008 B0 6 5 6 1 b s (1) DR B 5 Arch | Energy saving device...... Economy meter | Springs...... Elliptlc boister and coll for
Alr brakes......... Safety Car Devices Co. | Fare boxes...o...... uty R, & L. Co. equalizers
Armature bearings ................. Plaln | Wheelguards..T. M. E, R. & L Co. standard | Step treads .........eeoes sesesecons Kass
Axles....... -Heat treated carbon steel | Gears and pinions...... Grade M, 30 sets | prolley catchers ......... St G Ideal
Bumpers ...icivesese . «. .Channel Grade B non-resonant, 10 SetS | rrojley DRSE . ... eeeoseeonenns U. S. 13-E
Car signal system. Ilgh voltage | Heater equipment..... ....Raliway Utility Troliey Wheels ..eoveesooss 6-in. diameter
Car trimmings ooy, . ST D g Bronze | Headiights....O, B Golden Ray Reflector | fFrucks .. ... ...t St. Louls El, B64
Center and side bearlngs ..Oll lnbricated | Journai bearings . lain v 1 _ Peerl
center, plain side | Journal boxes Louis enttlators . cecenccssanse (0 0 1 eerless.
COMPTESSOTS 4 ecssaroeenerannrananns DHI16 | Lightning arresters ........e.... ee MDD | VR B s R Steel, 26-in,
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with either mirror. At night’when the back curtain is
brought into use the center mirror is obscured and
observation of the rear is accomplished by means of the
extra side mirror. All switches are centralized and
inclosed in two cabinets, one on each platform. These
are finished in a light cherry stain which lends at-
tractiveness to the interior.

A new type of truck has been introduced which pos-
sesses better spring suspension and easier riding quali-
ties. For propulsion four GE-264-A motors are used,
together with St. Louis E-1 B-64 cast steel trucks with
equalizing springs and auxiliary light-load bolster
springs.

The Milwaukee company painted these cars in a
special color scheme so that they can be distinguished
readily from others on the system by waiting pas-
gsengers. With the entrance at the front this is quite
desirable. The new cars are finished in deep orange on
the side panels up to the belt rail and on the letterboard.
Sash rests and window posts are ivory and the bands
of color are carried across the doors and around the
ends of the car to give a streamline effect. The interior
is also pleasingly bright, being cheerfully finished with
light cherry wood trim that is set off by the polished
aluminum fittings.

Screened Refuse Car

ONSIDERABLE {rouble having been experienced

by the York Railways, York, Pa., from the blowing
about of light refuse material during its transportation
from the shop to its disposal point, E. I.. Greene, mas-
ter mechanic, designed and constructed a refuse car to
obviate this objectionable feature. This car is a single-
truck trailer, with heavy yellow-pine underframing,

Refuse Car Has Hinged Sectlon of Selld and Screened Parts

braced and reinforced by cross and vertical oak timbers,
all being securely bolted together. It is of semi-closed
construction, the closed portion extending above the
floor about 3 ft. and the remainder being screened by a
wire screen having about 3 in. mesh.

The solid and screened portions of the sides of the
car are divided into sections and heavily hinged to per-
mit the opening of the entire side, thus facilitating load-
ing and unloading. Heretofore refuse material was de-
posited in an open bin in the vicinity of the shop, then
lcaded and trapsported on open cars or trucks to the
refuse dump. With a reasonably strong wind blowing
or the car running at a fair rate of speed considerable
of the light refuse was blown to the street.

Now all refuse is deposited directly in the car, thus
saving double handling and eliminating the disagreeable
feature of light particles being blown fo the surround-
ing highways during transportation.

Maintenance Cost Reduced

at Harrisburg

Introduction of Rigid Inspection System, Making
Minor Repairs on the Road, Not Filling Vacated
Positions Has Improved Operation and
Effected a Substantial Saving

ARLY in 1924 the management of the Harrisburg

Railways, Harrisburg, Pa., initiated an intensive
analytical study of the methods and practices fol-
lowed in the maintenance of the company’s car equip-
ments for the purpose of determining wherein main-
tenance costs and car defects could be decreased. All
departments and

sections of de- s
partments were . 7 pull=iti

i 3 20 Miles
investigated 120 L 6000
carefully as re- 110 /

gards the work g \ / £000
being performed, §, \/ 5
the method of & A &
accomplishment = / '\ oy
and speed of pro- £ VA 3
duction. This 26 / G 75 30005
resulted in sev- g5 5
eral changes be- £ 40 g
ing made in the <3, g
centrali'zation of 20 1000
production and o

shop practices . 5
and which had 1923 1924 1925 1926

an extremely
beneficial effect
in the reduction
of maintenance
costs. The four outstanding changes consisted of:

1. Introduction of a more rigid inspection system and
means of placing responsibility.

2. Making all minor equipment failure repairs at
Market Square.

3. Discarding oil rear lamps and substitution of
electric.

4. Leaving labor vacancies unfilled where possible.

It had been the practice for the inspection organiza-
tion to make inspections and repairs and return the

Graphs Showing Decrease In Pall-ins and
Increase In Mileage per Pull-in of the
Harrisburg Rallways. (The Last Three
Months of 1926 Are Estimated)
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HARRISBURG RAILWAYS CO.
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Adoption of thls Inspection Tag by Harrlsburg Rallways Has
Resulted In a Beiter Analysls of Malntenance Costs

car to service without completely recording the findings
of the inspection or thé nature of the repairs. As a
result when a road failure of the equipment developed
it was very difficult to obtain sufficient history of the
defective piece of apparatus to place the responsibility
accurately. To obviate this condition an inspection tag
was designed covering all inspection operations which
i3 attached fo the car upon its arrival in the shop for
inspection. The inspectors are required to note on this
card the condition of the various parts of the equipment
together with the nature of the repairs made. This
tag, bearing the signature of the inspector is filed in
the master mechanic’s office and provides a permanent
record of the inspection, repairs and responsibility for
every car going through the inspection précess. This
tag has been the means of creating a feeling of
responsibility among the inspectors and has resulted in
more efficient and satisfactory work being performed,
with a marked reduction in road failures.

The physical layout of the system with regard to the
main traffic arteries is such that if the transportation
crews were required to return defective cars to the car-

. 0
houses serious serv- oS

i ¢c e interruptions
would occur. If had
therefore been the
practice to utilize
two carhouse men
for the replacement
of a defective car
with a good operat-
ing one. This re-
placement generally
took place at Market
Square, which is the )
terminal for all i 1923
lines. As a result of
this method the
services of these two
men for shop pro-
duction purposes
were lost during the greater part of the working day.

A careful check of the road failures showed that 95
per cent of them were of a very minor nature and
could have been repaired on the road, saving the shift-
ing expense. Therefore a capable man was placed in
Market Square, whose duties were to make all repairs

20000 N\
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N
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1924 1925 1926

Electrlcal Malntenance Coets Have
Decrcased Xach Year Since the
Adoption of the New Method. (The
Last Three Monthe of 1928 Are
Eetlmated)

SUMMARY OF AVERAGE PULL-INS PER YEAR, AVERAGE MILEAGE
PER PULL-IN AND ELECTRICAL MAINTENANCE
LABOR COST ,HARRISBURG RAILWAYS

Pull-ins Average Mileage Electrical Maintenance

Year Average per Year per -in Laber Cost per Year
1923, ciinnivnnens 110 2,700 $21,322.62
1924.......... 66 5,773 16,805.86
D920 e 0 o 56 6,044 12,518.18
190600 covise 54 6,220 11,204. 48
(Nine meonths actual)

(Three months eetimated)
Basicschedule.............c.oooiiieiiiitn 50 cars
Peak schedule, . c.ooovviviiinniniininnns 90 cars

possible without interrupting service, and the services
of the shifting crew were dispensed with. This change
has been the means of reducing greatly the pull-ins and
labor expense for maintenance, as well as obtaining ap- °
preciation from the operating men and the public.

Rear end protection by means of oil lamps was found
to be very expensive from a maintenance point of view,
since it required the continuous services of two men
to gather, distribute and trim these lamps. A careful
balance of the cost of a new electric rear end lamp in-
stallation and its maintenance against that of the oil
light system showed that the cost of the new installation
could soon be paid for by the saving effected in main-
tenance. As a result all cars were equipped with elec-
tric rear lamps. As the work progressed the oil lamp
maintenance gang was decreased until the maximum of
saving in maintenance was procured.

Where possible, vacancies caused by dismissal or res-
ignation have not been filled. A part of the wages saved
is utfilized in salary increases for the remaining men
and the balance is credited against maintenance saving.
These increases have been received by the men with
great appreciation and have acted as a stimulus for
greater effort. As a result the production has not been
reduced due to the loss of man power.

Adoption of numerous changes in methods and pro-
cedure throughout the shop, especially those enumerated
above, has been a means of reducing the electrical main-
tenance labor costs 47 per cent and increasing the aver-
age mileage per pull-in 230 per cent.



February 19, 1927

ELECTRIC RAILWAY JOURNAL

331

Correcting Rail Alignment
and Repaving

ARLY in 1913 new rails were laid by the Erie

Railways, Erie, Pa., on State Street between Sixth
and Fourteenth Streets. A standard 6-in. steel rail
weighing 100 lb. was laid on wood ties with steel
shoulder tie plates and screw spikes, all being imbedded
in solid concrete. This rigid construction, together
with the heavy traffie, finally caused rail joint flexion

which radiated the entire length of the rail. This
Ds'-/oa-/b.
vdlley Section-s, Flongeway cut
*T=rafl 3 v/bycni wheels
#7 Brick

o J R e
7 Shovicier
// . teplote
#'tod white oak shims Asphalt § vp o web of rail

Sketeh Showing Method for Shimming Rails, Enstalling
Paving and Applying Fiiler

resulted in wear on spikes and tie plates and a general
loosening of the rails.

This condition was discovered in the spring of 1926.
It was found that the rails were very loose in some
places and would require immediate attention. A care-
ful examination and calibration of the rail and the
pavement away from the rail showed both to be in such

) good condition that a new construction job was not

warranted. . Various schemes were considered for the
realignment and tightening of these rails. A method
was finally adopted. which after eight months service
has been found satisfactory.

The pavement was opened adjacent to the rails and
excavation made to the top of the tie. After the rail
was brought up to grade the gap between rail and
shoulder plate was filled with white oak shims, varying
in thickness from % in. to % in., and the rails spiked.

A wooden form was set up on the edge of the rail
base of such a height as to permit laying 4-in. brick
to grade on a 2-in. sand cushion and this form was
filled with concrete. Removal of the form left the hase
of the rail exposed. When the concrete was set thor-
oughly, hot asphalt was poured around the base of the
rail and up # in. on the web. On top of the concrete
4-in. brick on a 3-in. sand cushion was laid 8 in. back
from the rail on the gage side and 2 in. back from the
rail on the outside. The space between was tamped
tightly with Amesite flush with the top of the rail, the
flangeway being cut by the car wheels. The surface
was then rolled and hot pitch asphalt poured over the
entire surface to fill any existing voids. At the expira-
tion of about a week or ten days, an examination was
made. Where settlement had occurred hot asphalt was
again poured into the depressions and on top of this
was tamped and rolled a Tarvia mixture with consid-
erable small aggregate and sand content.

While this method of realignment of rails and
adjacent paving is purely experimental great hopes are
expressed that it will prove a success, and if so it will
be of material assistance to the maintenance man
where rails are too good to scrap and the pavement has
several more years of life.

Wheels Removed and Pressed On
Economically

RESSING on and removing of wheels, together with

the keeping of accurate wheel and axle records, is
being given very careful attention in the shop of the
Wilkes-Barre & Hazleton Railway, Hazleton, Pa. Where
it is necessary to remove a worn-out wheel it has been
found good practice to burn the wheel radially to within
1 in. of the axle by means of an acetylene torch. By
driving a wedge into the slot at the tread or by applying
a slight pressure the seal is broken and the wheel is
removed easily. This method has been found very eco-
nomical due to the rapidity with which it can be carried
out.

In pressing on wheels the danger of shaft distortion,
so generally encountered by the usual pressing methods,
has been overcome by the use of a specially designed
thrust cylinder and mandrel. The cylinder is made of
steel about 132 in. long and 91 in. outside diameter bored
to fit snugly over the wheel fit, with the end pressing

General Appearance of Rails and Pavement on State Slreet, Erle, I’a.,

Where Experimental Paving Method Has Been Installed
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Wheel Being Pressed on wlth Thrust Cyliuder and Mandrel

perfectly against the wheel seat. The mandrel is of
steel about 24 in. long, 6 in. diameter at the small end
and 74 in. diameter at the large end. A 2#-in. x 6-in.
projection extends from the large end fitting the bore
of the cylinder. This projection does not touch the end
of the axle.

To press on a wheel the thrust cylinder is placed on
the wheel fit with its face pressing against the wheel
seat. The mandrel is next put on with the projection
entered in the cylinder bore and the other end against
the press ram. With this equipment the entire pressure
is exerted against the wheel seat, thus eliminating the
danger of shaft distortion due to shaft end pressure.
This apparatus has proved very satisfactory and since
its adoption not a single case of a distorted shaft has
occurred.
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Thrust Cylinder and Mandrel

The press used is of 400 tons capacity with a 25-ton
release. All 86-in. wheels are bored 7 in. and are pressed
on at a pressure of 75 tons. The pressure used for each
wheel is kept on a recording gage chart and filed sys-
tematically for ready reference.

Each wheel of a car, together with the end of each
axle, is lettered consecutively from A to H, along with
the date it was pressed on. This record is suitably filed
so that complete information on any wheel or axle is
obtainable when desired.

36-Tn. Wheel Removed from Axle by Burning with Acetylene
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New Plans for North Jersey Transit

Studies Made by North Jersey Transit Commission Embrace a Loop Line Between Manhattan
Borough, New York, and the Steam Railroads Serving New Jersey Communities—
: Alternate Plans Provide for Various Contingencies—Many Differ-
ences from Proposals of Former Commission

il

. A

g

G s

Perspective of Proposed Meadows Transfer Statlon Near the Preaent Croxton Yard of the Erle Rallroad

ARKED efforts toward elimination of former
Mphysical objections and definite recommenda-

tions for the speedy realization of the interstate
rapid transit loop are features of the new report of
the North Jersey Rapid Transit Commission, which was
presented to Governor A. Harry Moore on Feb. 14.
This report, prepared under the direction of Chairman
Daniel A. Garber, follows an earlier report presented
in 1926, and which gave somewhat similar recom-
mendations although not in such complete form.

In order to obtain definiteness and clarity the report
is presented in three major sections: Status of the
physical plan, prepared by Glenn C. Reeves, assistant
chief engineer, and Daniel L. Turner, consulting engi-
neer; studies in means of financing, prepared by Philip
H. Cornick, specialist in taxes and assessments, and
opinion of counsel relative to district organization,
prepared by Spaulding Frazer, counsel.

While the basic plan is the same as that reviewed in
ELECTRIC RAILWAY JOURNAL for Feb. 6, 1926, page 239,*
the commission, during the five months at its disposal,
has by exhaustive studies broadened the entire scope of
the project and developed several new features of out-
standing importance. In addition, it has apparently

*See also ELECTRIC RAILWAY JOURNAL, Feb. 7, 1925, page 222;

Jan. 30, 1926, page 210; March 13, 1926, pages 444, 447 and
449 ; April 10, 1926, page 639.

established an eutente cordiale not only with the man-
agements of the steam roads entering New York but
with the transit officials of New York City.

Briefly the new features are: (1) A transfer station
at Journal Square, Jersey City. (2) Physical connec-
tions with the New York City Board of Transporta-
tion’s Eighth Avenue subway and various changes in
the 1926 plans for physical connections with the down-
town subways. (3) A transfer station at New Dur-
ham, N. J. (4) Definite plans for extending the
B.-M.T. Fourteenth Street-Eastern subway to Meadows
Transfer Station. (5) Definite plans for extending the
Interborough Rapid Transit 41st Street subway to con-
nect with the New Durham Transfer Station. (6) An

ONE-WAY COMMUTER TRAFFIC ON NEW JERSEY STEAM
RAILROADS FOR A TYPICAL DAY

Excluding H.& M. Including H. & M.
Passengers Per Cent Passengers Per Cent

R O o it asr e avala s eleiodd h b ¢ 550 0.36 550 0.18
Central Railroad of New Jersey...... 28,106 18.59 28,106 9.12
Delaware, Lackwanna & Western..... 34,296 22.68 34,296 11.13
PIT I MNNIT 0 e el st o« anin v o 8 50,337 33.29 50,337 16.33
lludsun & Manhattan R o« s 156,986 50.94
Lehig 0.65 980 0.32
New York, Ontar < 0.22 338 0.11
Pennsylvania.........con00e . 16.04 24,248 7.87
WBROIShOrer. o o s nionre « saimri v 8.17 12,351 4.00

Total....covveenn . 100.00 308,192 100.00
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independent subway through Manhattan in conjunection
with the authorities of Westchester County, New York.

These new plans are predicated on a detailed study of
passenger traffic into New York City on the various
routes from New Jersey points. The accompanying
table summarizes the information which was secured

relief at this location affects both the Pennsylvania and
H. & M. Railroads. ‘This plan,” the report states, “pro-
poses a rapid transit station to be located on the rock
ledge which now forms the northeasterly side of the rail-
road cut in which the present H. & M. Journal Square
Station is located. The station is to extend between the

from an elaborate traffic
count,

Of the nine steam rail-
roads involved, four, the
Central Railroad of New
Jersey; the Delaware, Lack-
awanna & Western; the
Erie, and the West Shore,
now handling 83 per cent of
the commuting population,
will need to make a complete

reorganization of their ter- -

minal operations, and three

* will have tomove from their

waterfront terminals to the
other side of Palisades Hill.

The commission has laid
the situation before the
managements of the roads
affected and has obtained
the co-operation of practi-
cally all of them. The West
Shore is recommending a re-
arrangement of its terminal
facilities in accordance with
the commission’s plans; the
Erie, whose traffic load is
33 per cent of the total and
exceeds by 46.8 per cent
that of any other system,
has made helpful sugges-
tions and still has the plan
under advisement. In this
stand the Erie has been
joined by the Lackawanna
and the Central Railroad of
New Jersey, whose traffic
loads are 23 and 19 per cent
respectively. The Hudson &
Manhattan (which receives

Basic Plan of 1926

1. Construction of a new North Jersey rapid
transit system.

2. Hudson & Manhattan Railroad extensions in
New Jersey.

3. Interborongh extensions of its Manhattan
lines to New Jersey.

4. Brooklyn-Manhattan Transit system exten-
sions from Manhattan to New Jersey. :

5. Extension of North Jersey rapid transit sys-
tem, listed as part one of this program, to serve
a larger area.

6. Electrification of existing steam railroads.

The North Jersey rapid transit system, part
one of the program, would consist of the follow-
ing five lines:

1. Interstate loop line, running north and south
between the Hackensack River and Bergen Hill in
New Jersey, passing under the Hudson River via
a tunnel at the Battery, up throngh Manhattan to
57th Street and back through another tunnel to
New Durham. Its length would be 17.3 miles.
A so-called Meadows Transfer station would be
located near the intersection of the Erie and
Delaware, Lackawanna & Western Railroads.

2. A line from DPaterson through Montclair
and Newark, following the Interstate loop route
throngh Manhattan to New Durham and thence
to Rutherford and Hackensack. The length of
this route would be 41.9 miles.

3" A line from Ridgewood via Paterson,
Passaic, Rutherford, New Durham, the Interstate
loop route in New York City, to Newark and
Elizabeth. Route mileage would be 39.8.

4. An intrastate route from Elizabeth through
Newark and Rutherford to Hackensack, 18.8 miles
in length.

5. Another intrastate line from New Durham
to Newark, 13 miles in length.

Hudson County Boulevard
Bridge and a point some -
250 ft. beyond the Summit
Avenue Bridge. The rapid
transit electric station plat-
forms below are reached by
ramps and stairs from a
mezzanine over the electric
tracks, which in turn is
reached from the street level
by additional ramps, one
connecting with the Boule-
vard Bridge, another from
Bascot and Magnolia Ave-
nue, and another connection
with the Public Service
trolley plaza and the Hud-
son & Manhattan platforms.
Entrances are also provided
from Summit Avenue to
this mezzanine. .
Other studies for various
routing through the Jour-
nal Square section which
would not make use of the
right-of-way of the Penn-
sylvania Railroad through
the northern arch of the
Boulevard Bridge also have
been made.”

Taking into account the
colossal problem of finane-
ing the Interstate loop as a
single unit and based upon
suggestions of John H.
Delaney, chairman of the
Board of Transportation of
New York City, the commis-
sion made nine different
studies to determine the

31 per cent of its total passengers from steam rail-
roads) has agreed to the extension of its lines to the
proposed Meadows Transfer: Station. The Pennsyl-
vania Railroad, which enters New York directly and
hence is not particularly concerned in the steam com-
muter problem, has raised no particular objection to
the plan. The Lehigh Valley is noncommittal.

On the basis of a request from the engineering staff
of the Port of New York Authority, the advisability
was considered of revising plans for the proposed 178th
Street and Fort Lee Bridge so as to permit of at least
four rapid transit lines passing over this structure.

JOURNAL SQUARE STATION

Returning to the outstanding modifications of and
additions to the 1926 plan, the Journal Square Station,
Jersey City, has been given considerable study because
it is the locus of most of the bus and trolley passenger
traffic on the west bank of the Hudson River. On a
typical day the buses alone deliver 52,000 one-way pas-
sengers, most of whom use the Hudson & Manhattan
tubes to New York City, so that any plan for traffic

most advantageous routing for the North Jersey transit
subway in order to make connections not only to the
east side and west side Interborough lines but also to
the independent system of the Board of Transportation.
These plans include a Manhattan terminal building such
as the present Hudson Terminal, utilization of the
empty reverse movement capacity now existing on the
local subway tracks during the morning and evening
rush hours, and a general scheme that will not only
collect the greatest number of commuters conveniently,
but at the same time form a part of the final loop.

Of the nine studies, three of the most desirable are
illustrated in this article. These are referred to as
Schemes F, G and I. In all of these the North Jersey
Transit Commission’s subway line would enter Manhat-
tan at the Battery. In Scheme F the line would bifur-
cate to make connections with local lines of the east side
and west side Interborough subways, the former connec-
tion being south of Brooklyn Bridge with deep level
stations under the east side line. This contemplates
provisions for development of the Board of Transpor-
tation’s subway plans.
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P. II. Cornick D, L. Turner

S. Frazer

G. C. Reeves

D. A. Garber
Men Responsible for 1927 North Jersey Transit Plans

Scheme G, on the other hand, proposes connections to
both Interborough subways and also with the Board of
Transportation’s independent line in Church Street. The
plan of the connection is shown in the map. Scheme I/
also proposes a connection to each of these three sub-
ways, but would include a cross-connecting track at
Barclay Street. It also contemplates running the new
line under Washington Street for the southern portion
of the route, making connection with the east side sub-
way at a point north of Worth Street.

According to the report, *‘all of the studies for one
entrance into Manhattan have been made with the
thought in mind that at some future time it would be
necessary to have an independent commuter subway
through Manhattan to connect with New Jersey. These
schemes, F', G and I, are to be considered as a first step
measure, and when the time does arrive for the inde-
pendent commuter subway this first step construction
would be used as a part of that independent line.”

At New Durham, N. J., on the meadows opposite.
57th Street, New York, the commissgion proposes a rapid

transit station whereby the steam railroad passengers
from the West Shore Railroad, the New York, Susque-
hanna & Western and the Northern Railroad of New
Jersey will have opportunity to transfer to rapid
transit electric trains for distribution in New York City
or other parts of New Jersey when the comprehensive
plan is accomplished. Four studies have been made for
this station, any one of which would mean the removal
of steam railroad passengers and local ferry passengers
from the waterfront terminals. ‘“This very important
step,” continues the report, “is one that should be
made, and the West Shore Railroad is in sympathy with
such a move.”

Of the four plans presented, Scheme D provides for a
complete separation of the Erie and West Shore Rail-
road tracks and platforms by a passageway or drive-
way leading to the ticket offices and other facilities.
Directly over this passageway and parallel to the axis
of the steam station platform are the electric tracks
and platforms. To reach these platforms passenger
bridges leading to a distributing concourse over the

LEGEND
FProp. NJ.TC-Westchester (o. line e
_____ Section of Inferstate loop ssans
AR FPresent Roilroad Passenger lines —————
lany~ Present Tunnels and .Yubw;y Lioash =t
Hudson and Manhattan R A Lines s+sseesr

. N.YBoard of Transportation lines
*\; Prop. NJ.IC-Westchester (b.Stations

Present R.R. Passenger Terminals -

Route Planned for .\’e‘w Jersey-Westchester County (New York) Subway. One of the ¥irst Rellef Measures Suggested by the Commisslon



336

ELECTRIC RAILWAY JOURNAL

Vol.69, No.8

driveway and directly under the e¢lectric platforms are
provided over the steam tracks.

In order that this transfer station might be of serv-
ice to the commuters, the minimum rapid transit con-
struction required would be either the 57th Street trunk
of the Interstate loop or the 4lst Street extension
of the Interborough subway. At this point recom-
mendation is made that should the 57th Street tunnels
be constructed before the Interstate loop, they should
be made of sufficient size to accommodate standard rail-
road equipment.

B.-M.T. FOURTEENTH STREET EXTENSION

In regard to this extension the commisslon now
makes these definite proposals as a means not only of
effecting the most direct connection with the B.-M.T.
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Scheme “1"—Which Proposes Physlenl Coanectlons with the West
Slde and Enst Side Interborongh Subways nad Also with tbe
Independent Subway of the Board of Transporintinn

subway for traffic of the Lackawanna and Erie, but of
serving passengers from Hoboken and the heights sec-
tion of Jersey City. The most advantageous route
extends from Fourteenth Street and Sixth Avenue
westward under the Hudson, emerging to the surface
about Clinton Street, Hoboken, to pass into the side of
Palisades Hill at Congress Street, where the route
turns southward in subway into Palisade Avenue.
Continuing under Palisade Avenue, the line turns into
Franklin Street and thence into Manhattan Avenue,
where, after the Hudson County Boulevard has been
reached, it emerges in the western slope of the Palisades
to continue on trestle to Meadows Transfer Station.
This line will be stub-ended and the rapid transit elec-
tric trains will be returned over the same rails to New
York City.

“This is a very logical extension,” the report states,
“and should be made at the earliest opportunity. Con-
ference has revealed that such an extension would be

acceptable to the New York Rapid Transit Corpora-
tion.” In addition it is pointed out that it might prove
desirable to extend this line fto New Durham Transfer
as well and then return to New York via the 57th
Street tunnels to connect with the stub-ended tracks
of the B.-M.T. at 59th Street and Seventh Avenue,
thus forming the upper trunk of the Interstate loop.

INTERBOROUGH 41ST STREET EXTENSION

All plans for the New Durham Transfer Station pro-
vide for the extension of the 41st Street Interborough
subway line as part of the rapid transit system almost
in a direct line under the river through Palisades hill
to the New Durham transfer station, with a subway
station on Franklin Street between Boulevard and Ber-
genline Avenues, Union City, N. J., which would serve
a large portion of those local ferry commuters now
depending upon the Weehawken ferries for transporta-
tion to New York City.

WESTCHESTER-NEW JERSEY COMMUTER SUBWAY

On this project the commission makes some very
definite observations based upon the uncertainty of the
present subway policy of New York City, which it
believes might prevent the construction of connections
to the subways. In such an event the commission urges
a co-ordination of effort with the authorities of West-
chester County, New York, for the construction of an
independent subway from some point in that county
through the entire length of Mahattan, under the Hud-
son River to the Central Railroad of New Jersey ter-
minal at Communipaw. Thence one section would con-
tinue along the Newark branch of that road to its
present Broad Street station in Newark, while the
other section would extend to Meadows Transfer
through the Journal Square section of Jersey City.
On this point the report continues:

This would furnish Newark with a rapid transit service
in addition to that rendered by the Pennsylvania Rail-
road (Hudson & Manhattan) and at the same time would
afford the suburban passengers of the Erie and the Lacka-
wanna Meadows Transfer access to a rapid transit line for
distribution in New York City. Such a line would be eco-
nomical of operation in that the loaded trains from
Westchester County would distribute their passenger load
through Manhattan; then these same trains would continue
to Newark and Meadows Transfer and return with another
!oad of Manhattan-bound passengers. This is a slight mod-
ification of a part of the comprehensive plan as presented
in the 1926 report. The main points of difference, how-
ever, are only temporary in that the southern trunk of the
proposed North Jersey Transit System would terminate
at Newark until the comprehensive plan can be fully devel-
oped instead of continuing to Paterson or Elizabeth, and
the Manhattan trunk would be continued to Westchester
County until the 57th Street line or northern trunk of the
Interstate loop could be constructed.

In the event that the complete Interstate loop come
muter subway cannot be developed and financed as a unit,
then the first section of that loop constructed should be an
express and local service line from and including Meadows
Transfer station to a physical connection with the downtown
Manhattan subways.

Shpuld the subway policy of New York prevent this
physical connection to downtown Manhattan subways, then
the first step of construction should be (in conjunction with
the Westchester County of New York State) the Westchester-
Meadows Transfer-Newark commuter subway.

PLAN OF FINANCE

The section of the report dealing with finance, com-
prising some eight chapters, is a powerful argument
as to the fallacy of financing such a project by a private
corporation. Admitting that there are probably one or
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two railroad companies in the North Jersey transit
district which have reserves adequate for the estab-
lishment of their own commuter terminals in New York
City, the report dismisses these as local and, continu-
ing, comments:

“So far as any comprehensive plan for rapid transit
is concerned, however, no public body and no conceiv-
able combination of private agencies is in position to
provide accumulated capital sufficient for its consum-
mation.”

The commission also frowns on anticipated revenues
as a means of financing the project and makes it clear
that the only revenues that could be made available for
construction costs would be those derived from taxes
as special assessments. The report continues:

The only remaining alternative is that of basing the
financial plan, in part at least, in anticipating future rev-
enues—in other words, the issuance of bonds to be supported
out of operating revenues, taxes, special assessments, or a
combination of all three. If the bonds are to be supported
solely by fares and additional revenues from advertising,
your engineers have estimated that the cost for total ex-
penses would require a fare of 16.56 cents per passenger
on a basis of 125,000,000 passengers per annum and 11.28
cents on a basis of 250,000,000.

means of financing that would seem to be warranted:

1. That the proposed North Jersey Transit System be pub-
licly financed and publicly owned. It is true that the only
rapid transit system now operating in the North Jersey
transit district was provided by private capital. It is
probable, furthermore, that certain of the railway com-
panies which handle large numbers of commuters in this
district have the capital and credit necessary to provide
rapid transit connections with New York City for their
passengers. Nevertheless, all such operations, desirable
though they may be, can provide only local and temporary
relief; and there is slight probability that any one com-
pany, or any group of companies, can provide the necessary
capital for a transit system of the type which the North
Jersey Transit Commission believes to be essential to the
continued and symmetrical growth of the territory com-
prised within the district.

2. That the bonds to be issued for comstruction costs be
supported by supplementary pledges of full faith and credit
based on the taxing power. Regardless of the types of
revenues which are to be pledged to the support and retire-
ment of bonds, the supplementary pledge of full faith and
credit is essential to obtaining the lowest interest rates.

3. That the maximum term of all bonds issued for transit
developments, regardless of the specific part of the work for
which they are to be issued, be fixed at 35 years. The com-
pletion of a rapid transit system in this region will in-
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A concrete example will serve to illus-
trate the relative advantages and disadvantages from the
standpoint of the taxpayer of using this supplementary
source as a basis for a bond issue, or of making a direct
levy for construction funds as they are needed. The pre-
liminary estimates made by the engineers of the cost of con-
structing the interstate loop (exclusive of land costs) to-
taled $154,000,000. Assuming a seven-year construction
period and equal yearly expenditures throughout that term
the annual requirements would amount to $22,000,000.

In order to provide this from current tax revenues a levy
amounting to $5.44 on every $1,000 in the net valuation
taxable for 1926 in the North Jersey Transit district would
be necessary. The weighted average tax rate imposed on
the same base in 1926 for all purposes was $39.63 per
$1,000. Assuming that all other governmental expenditures
were to remain constant and that there were to be no
change in assessed valuations, this additional burden would
require an aggregate average tax rate of $45.07 per $1,000
for the seven-year period.

If, on the other hand, seven successive bond issues for
$22,000,000 each were to be made during the construction
period, each issue running for 35 years and bearing interest
at 4} per cent per annum, and if sinking funds were
assumed to earn at the rate of 3% per cent yearly, then the
increase in tax rate would amount to only 31 cents per
$1,000 of assessed values of the first year. It would in-
crease. 31 cents per year during the remaining six years
of the construction period and would then remain constant
at $2.19 per year for 28 years.

If current revenues from special assessments were to be
relied on, the increased burden would, of course, remain
the same, but the base against which it was levied would
be considerably narrower. It is evident, therefore, that no
plan for financing construction costs direct from current
revenues, and without-resort to bond issue, can be carried
out for a work of the magnitude of the proposed Inter-
state loop without bringing about an unduly severe increasc
in the current burdens which already fall on taxable or
assessable property.

Following the foregoing analysis, the commission
makes the following conclusions relative to choice of

Present Steam R.R Tracks
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evitably bring new population, and an attendant increase in
problems, for whose solution further bond issues will be
needed. The imposition of long-deferred burdens which
will fall on future generations, who will have abundant
current burdens of their own, is therefore to be avoided.

SPECIAL TAXING POWERS ASKED

In the main the legal section of the report is a plea
that the commission be empowered with authority to
levy taxes within the territory affected:

A study of the portion of this report dealing with the

physical and financial aspects of the transit situation shows
that no type of agency now in existence, except that of

“state authority financed by general state tax or by state

bond issue, similar to the existing Highway Commission,
can bring to the problem powers adequate for its solution.

And yet the problem, despite its magnitude and the large
territory involved, is essentially a district problem, in which
other portions of the state have naturally either no interest
at all, or, if we bear in mind the rapidly growing Cam-
den metropolitan section at best so slight an interest as
to make the proposal of state-wide authority supported by
the contribution of the whole state, whether in the form
of direct tax or of bonds, one which must seem obnoxious
to the voters of those parts and therefore, quite naturally
and properly, one which, except under unusual conditions,
would scarcely receive the support of the senators and
assemblymen from those counties. Many commis-
sions have been granted assessing powers, and this has
been upheld not only in state courts but in the broadcast
terms by the federal Supreme Court as in no way violating
the due process and equal protection clauses of the federal
Constitution.



338

ELECTRIC RAILWAY JOURNAL

Vol.69, No.8

Air Equipment Tested in
Place on Cars

Thorough Testing of Triple Valves, Motorman’s Valves,
Brake Cylinders, Feed Valves and Other Parts by
Means of a New Test Rack Has Eliminated
Many Troubles on the Cars of the
Indiana Service Corporation

-

BY ARTHUR W. REDDERSEN

Superintendent of Motive Power Indiana Service Corporatlon,
Fort Wayne, Ind.

ACH piece of air apparatus used on either city or

interurban cars of the Indiana Service Corporation
is given a thorough test by means of an air brake test
rack, recently completed and installed as a part of the
equipment of the Spy Run shops at Fort Wayne. The
air supply for operating the rack is furnished

located in the pipe lines between the brackets and
top of the bench. '

A brake-pipe line is run in the basement of the shop
to the tracks where box cars and all non-compressor
car repair work is done, so that after the brake rigging
has been overhauled and the triple valves and brake
cylinders cleaned and lubricated a test is given for
piston travel before the car is again returned to service.

A brake cylinder located under the bench is operated
when any triple or brake valve is being tested, unless
this cylinder is cut out by closing the double cut-out
cock above the bench. A yoke is attached to the non-
pressure head of the brake cylinder so that by dropping
in blocks of various thicknesses any given piston travel
may be obtained and the result indicated on the brake
cylinder gage.

Automatic engineer valves and triple valves‘ are tested

by a 225-ft. shop compressor, located in the
basement. Air lines from this run to the rack
and also to the various shop pits for careful
testing of the equipment in place on the cars.
Where desirable, equipment may also be re-
moved and taken to the rack for testing.

The top of the bench on which the various

Space on Top of the Bench Around the
Test Rack l’rov!des a Convenlent Place
for Tools When Making Adjustments

pieces of air brake test equipment is installed is 14 ft.
long, 46 in. wide and 36 in. above the floor. In the center
is a framework built up of 2%-in. x #-in. angles. It is
11 ft.-4 in. long, 18 in, high and 14 in. wide. This is
bolted to the top of the bench and braced at each end
so as to leave 16 in. of bench space all the way around,
providing a convenient place for tools when testing and
making adjustments. All pipe brackets are mounted
on the framework, with the necessary cut-out cocks

The Brake Cylinder Installed Underneath
the Bench 1Is Provlded with Blocks so
that DIfferent Length Plston Travel Can
Be Obtalned.

on one side of the rack. Feed valves, govern-
ors, safety valves, gong ringers, door engines,
low-pressure city brake valves and emergency
valves are connected in with the straight air brakes
and are tested on the opposite side of the rack. An
H-2 triple valve application test is provided by con-
necting the brake pipe to atmosphere through a &-in.
pipe which runs above the bench with a cut-out cock on
the end. The cut-out cock is plugged at one opening.
The plug is drilled with a hole of the proper size so that
the brake pipe pressure is reduced from 70 Ib. to 50 Ib. in
ten seconds when the cut-out cock is open. Two duplex
and six single-pointer test gages are used on the rack,
each mounted so as to be in the operator’s direct range
of vision while tests are made.

Following are some of the troubles that have been
overcome through the building of the rack:

Previous to the installation and use of the present
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careful testing methods frequently a triple valve would
be removed from a car on account of a defective slide
valve. Either the inspector would fail to mark the
cause of removal or the tag would become destroyed
before the triple valve arrived at the repairman’s bench.
The repairman, not being able to detect the defective
slide valve, would clean the valve and mark it O.K.
An inspector would again put the triple valve on a car,
only to find that the slide valve was defective. This
often necessitated going o the shop for another triple
valve and caused delay to the train as well as unneces-
sary expense in getting proper equipment to make the
car pass the test.

Since the installation of the test rack, triple valves
are given a test after cleaning. Those found to have
defective slide valves are sent to the factory for a
general overhauling. After being cleaned all feed
valves are given a rack test and.a code test, as recom-
mended by the Westinghouse Air Brake Company. If
they do not pass this test, they are also sent to the
factory for general overhauling.

The rack has been arranged so that it can be used
for instruction, as well as for testing purposes. Motor-
men being instructed on car equipment can thus be
shown what actually happens in addition to obtaining
explanations of the various operations. These include
particularly the time required to charge the auxiliary
reservoirs after a train has been made up and the
importance of waiting until all auxiliary reservoirs
are charged before attempting to make a terminal brake
test. Motormen are also shown that when making a
brake application it is useless to reduce the brake pipe
pressure below the point of equalization. The impor-
tance of stopping the brake pipe reduction when the
point of equalization has been reached is explained.
This instruction has proved very beneficial.

| The Readers Forum |

Extensive Rehabilitation Programme Planned
by South Carolina Power Company
CHARLESTON, S. C., Jan. 22, 1927.

ﬂ

To the Editor:

An extensive program of improvement and modern-
ization has been mapped out for the railway department
of the South Carolina Power Company. This includes
track renewals, the substitution of improved rolling
stock for worn-out or obsolete equipment, and an adver-
tising campaign to “sell rides” in connection with the
improvements.

It has been recommended that all cars in regular serv-
ice be equipped with comfortable, upholstered seats, and
with floor covering. All cars will be painted in our new
standard color, a bright orange, and instead of being
lettered will carry a distinctive insignia emblematic of
the company.

It is our opinion that by furnishing the public eco-
nomical, safe and dependable service, and keeping that
picture prominently before their eyes, we can increase
our gross revenue to such an extent that with the at-
tendant economies in operation, we can finally pull a
mighty sick patient out of the hospital.

H. BIGELOW,
Superintendent of Railway.

Careful Inspection Program Gives
Good Results

PHILADELPHIA RAPID TRANSIT COMPANY
PHILADELPHIA, PA., Jan. 20, 1927.
To the Editor: .

Before the present one-man, two-man, front-entrance,
center-exit’'cars were adopted as standard on the Phila-
delphia Rapid Transit Company lines a very thorough
study was made of the operating requirements in this
city. The variety of transportation requirements led us
to believe that a car of the maximum flexibility was
necessary for our purpose, and we feel that our present
type is the best which has yet been developed to fulfill
our needs. Our fare collection system was also devel-
oped from a standpoint of giving the maximum of
adaptability to all ocur service requirements. It is pos-
sible to operate one of our standard cars over any of
our surface lines and in the surface car subway on
Market Street. We will probably continue to stand-
ardize on this car design until some later development
appears which will prove even more desirable for use
in our co-ordinated transportation system.

It is true that we have not placed a great deal of
emphasis upon interior fittings which approximate the
luxurious. Deep spring seats with leather upholstery
have doubtless proved very satisfactory in many appli-
cations, but we have thus far found it expedient to
retain the wooden seats, both lengthwise and crosswise.

. Great care is manifested at all times, however, to keep
the cars thoroughly clean and attractive, both inside
and out. We have adopted a very positive schedule for
car cleaning and inspection, and as a result we have
succeeded in reducing our electrical and mechanical
failures from a total of 15,035 in 1921 to 2,102 in 1926.

To obtain this gratifying result the following sched-

ule for car cleaning and inspection has been adopted:
Daily—The interiors of the cars are washed thoroughly
with a solution consisting of one part disinfectant to fifteen

parts of water.

Weekly—The interiors of the cars are cleaned thoroughly
and the exteriors are given a complete washing.

500 Car-Miles—At the end of this period, the so-called
“A” inspection is given to the cars. This consists of a
careful mechanical inspection of fundamental brake equip-
ment, control equipment and current collection equipment.

2,500 Car-Miles—After this interval the car is given
both an “A” and “B” inspection. The “A” inspection was
described above. The “B” inspection consists in giving
the cars a thorough lubrication of the controls, motors,
compressors, ete.

7,500 Car-Miles—At this time the cars receive a com-
plete electrical and mechanical inspection which covers all

operating parts of the cars.
60,000 Car-Miles—When this limit is reached every car
is completely overhauled and sent through the paint shop.

Not only has this system succeeded in reducing the
street failures to a remarkable extent but it has also
had a very favorable reaction from the public. Fre-
quent comments are heard on the cleanliness and well-
painted appearance of the surface cars, and we find
that our conductors and motormen react very favorably
to public appreciation shown for presentable rolling
stock. * The cost of cleaning and painting cars is after
all but a small price to pay for the gratifying returns in
public good will and in improved morale which is bound
to follow, and this does not take account of the material
savings in maintenance expenditures which result from

reduced street failures. G. H. STIER,
Superintendent Rolllng Stock and Bulldings.
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Adventures of

Old Man Trouble on the Hicksville Railway

The
Electric Car
Is Not an
Aquatic
Animal

Air reservoirs should be
drained often in cold
weather and hand brakes
should be tested on every
trip. Dry reservoirs and
piping constitute the
surest way of avoiding
freeze-ups.

ELecTriC RAILWAY JoURNAL will be
glad to furnish press proofs of
this page free of charge for post-
ing on bulletin boards and will
supply electrotypes of this series at
cost for use in company publications.

HAVE You DRAINED,
THE TANK To-DAY?

PUMPKIN CENTER LINE

Aie TANK

32 ABOVE]
GoLLY wWHAT
40Amp DAY!
~|Snewine AND
RAINING

LIVES !
1 CANT sTOP HER

THE BRAKES Dont WeR

M. ZiMMERMAN and E. L. PRoCTOR
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Maintenance Notes

Weekly Washing Keeps
Cars Attractive

By A. F. REXROTH

Master Mechanic larrisburg Rallways,
Harrlsburg, Pa.

ELIEVING that clean cars are
one of the greatest inducements
to ride, the Harrisburg Railways,
Harrisburg, Pa., devotes particular
attention to car washing. Cars are
scrubbed and washed with soap every
seven to ten days and a more general
and thorough scouring and cleaning
are given once a year. In the general
cleaning Wyandotte detergent is
used.
This is a scouring preparation

The Light Part of the Panel has Jnst Been
Cleaned. The Remnlining Part of the
Car Is in Its Original Condition

somewhat like pumice. From 8 Ib.
to 10 lIb. of this preparation is used
to about 8 gal. of hot water. This
quantity will clean and scour a 48-ft.
car inside and out. An accompany-
ing illustration shows a car as it is
being scoured by this process. A
marked contrast is shown in the car
portion which has been washed and
that which has not as yet received
the treatment.

The keeping of cars clean and at-
tractive has been facilitated some-
what by the use of the ename] sys-
tem of car painting that was adopted

some time ago to replace the paint -

and varnish system. Cars now re-
ceive two coats of enamel, which is
the equivalent of a three-color
paint job.

Be Wise, Systematize,
Open your eyes, Modernize
And thus Economize.

“Join the K.K.K.'s”
“Keep Kars Kleanif

This enamel is placed over the
old paint and a good job is obtained.
After a car has been newly enameled
a record is placed immediately under
the water table showing the date and
kind of job done. Thus the designa-

tion “E-1-15-27” would show that an
enamel] job was done on the car on
Jan. 15, 1927.

The second time that a car is
brought in for -refinishing by the
enamel system it is given but one
coat of enamel and is then restriped
and relettered. By this method cars
are kept in attractive condition with-
out great expense.

Receptacle for Scaffold Plank Storage

T IS a common occurrence for the
paint shop organizations to be an-

-noyed and their work retarded when

men of other departments remove
scaffolding planks from the paint
shop and utilize them for other pur-
poses. This was particularly true
in the shop of the Washington,
Baltimore & Annapolis Electric Rail-
road, Academy Junction, Md. To
overcome this objectionable condition
and assure the painters that the
planks would always be at hand when
required, George Watts, foreman
painter, designed and built a recep-
tacle for the storage of the scaffold-
‘ug planks which has not only
permitted uniform and neat stor-
age but provided a means for locking
them securely to prevent removal.
_There are two #-in. x 2i-in. bar-
steel U-shaped frames, each with a

3-in. flat steel strap slips in suitable
holes in the uprights and provides a
means of padlocking. Each plank
has a 1%-in. hole bored in the center
about 12 in. from either end. The
‘planks are impaled in the upright
posts. * After the clamp is placed in
position and locked it is impossible
to remove any of these planks unless
the padlock or other parts are de-
stroyed. Planks not in use during
the day are kept locked and the key
is retained by the foreman of the
paint shop. At the close of the day
all planks are returned to their
receptacles and locked.

This method has resulted in elim-
inating paint shop delays. The
planks are always at hand when re-
quired. Accidents caused by break-
age have been reduced since the
planks are not being used for pur-

piece of 1-in. round bar riveted at poses for which they were not
the center of the bottom. A #-in. x designed.
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Rod 4 slips Into hole B, rod D passes through hole €. Surface G rests on top plank.
liolex K and F are in iine and are fastened with a padlock.
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Saw Belt Driven by Air
Compressor Motor

NDIVIDUAL electric drive for a

circular swing saw has been pro-
vided in the shop of the Lackawanna
' & Wyoming Valley Railroad, Scran-
ton, Pa., through the utilization of
an air compressor motor. This
motor is suspended from the side
wall directly above the saw by means
of strong, rigid brackets and is

Cirenlar Swing Saw Belt Driven by an
Air Compressor

belted through a countershaft. All
of the shop requirements for this
class of work are easily handled by
this unit.

Utilize the PEP in the uPkEeP
of your equipment.

Pull-in Classifications
Corrected

N THE table published on page 250

of the issue of Feb. 5 giving a
comparative statement of car pull-
ins for the year 1926 as reported by
the Electric Railway Association of
Equipment Men, Southern Prop-
erties, the headings “Not chargeable
to carhouse” and “Chargeable fo car-
house” were reversed. The lower
table should have carried the first
heading and the upper table the
second heading.

Dick Prescott Considers
Shop Policy

And Reaches a Conclusion

«’)\ NS

superintendent of the Consolidated

Railway & Light Company, spent
considerable time studyiog the design of
the springs used by the company for
replacements on various types of trucks.
Following his investigation of the use of
wood blocks to compensate for sagged
springs he found that the practice of
ordering replacement springs by sample
had led to considerable variation in the
materials obtained, with consequent un-
satisfactory performance in service.

Study of the subject led him to a care-
ful check of the operating loads on
various types of egunipment in service,
and finally to the preparation of a series
of drawings and specifications covering
the types of springs needed for replace-
ment purposes on each series of equip-
ment.

“Here,” conclnded Dick, “is the kind
of work that should be done by the
engineering forces in a maintenance
organization.”

This particular subject was one to
which Dick Prescott had devoted con-
siderable thought. He had found in the
Consolidated shop a general tendency to
manufactnre many parts, which he be- ,
lieved could better be ohtained from
regnlar mannfacturers. True, there were
machines and men available, and the
manufacture of parts tended to give the
shop a better load factor. So there had
always existed a question as to just
what constituted a sound shop policy in
regard to the manufacture of parts.
With the development of an engineering
offce in the shop there was an even
greater tendency than formerly toward
manufacturing activity. N

Dick had established a clearly defined
policy in his own mind. “The question
of delivery is one of the important
factors in drawing the line between
mannfactore and purchase,”” he con-
cluded. “Here again the stores and
purchasing departments are important
elements. We have a tendency to order

DICK PRESCOTT, assistant shop

replacements in ridicnlonsly small quan-
tities, and unquestionably this habit
affects both the matter of delivery and
cost. Careful checking of inventories
and renewal parts consumption per year;
closer co-operation between the shop,
storeroom and parchasing department,
and adoption of a general policy of buy-
ing all parts possible, even when there
is a slight price shade in faver of
home mannfacture, wonld improve our
sitnation.”

His study also led to the conviction
that it was hard to obtain the actnal
cost of manufactured parts and tbat the
factors of quality and uniformity were
sometimes stretched in favor of the
shop’s own output. But despite all this,
he felt that there was an even more
important reason for avoiding home-
made manofacture as much as possible.
“A railway shop,” he conclnded, “is
primarily a maintenance organization.
Its resources shonld be devoted to the
improvement of maintenance practices
and not to the manufacture of items that
can be purchased from reliable manu-
facturers. An organization which de-
votes itself to the manufacture of a
wide variety of parts does not give the
attention which is needed to improving
maintenance procednre and methods.
This affects particnlarly the men in
supervisory or technical positions. When
the shop becomes a manufacturing
organization, it attracts the major at-
tention of the men in key positions,
from the head of the department down.
For that reason, attention which should
be devoted to the primary problems of
maintenance is diverted elsewhere, and
the principal function of the mechanical
department is left very muoch to drift,
while the problems of manufacture
absorb attention.”

Dick was so impressed with the sound-
ness of these views that he undertook
the preparation of a report on this sub-
ject to the company’s operating staff for
Tom Mallaney’s signatuore.

Vol.63, No.8
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Rack for Storage of Light Bar Steel
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Rack Instailed Iin Norfolk Machlae Shop of the Virginia Electrle & Power Company
for Storage of Llght Bar Steel

ELIEVING that the appearance

of a machine shop floor reflected
the character of the work being per-
formed, Master Mechanic T. W.
Madison of the Virginia Electric &
Power Company, Norfolk, Va., de-
signed and erected a compact rack
in the machine shop for the storage
of assorted light bar steel. Prior to
the erection of this rack, this ma-
terial was scattered around the floor

of the machine shop, creating a very
untidy appearance.

This rack is constructed of four
L-shaped T sections spaced 4 ft. 2 in,
centers and bolted to the floor. These
T’s are reinforced at the top by a
f-in. round steel bar 12 ft. 9 in. long
passing through and welded to the
web, about 1% in. from the top. A
piece of T-bar 10 in. long welded to
the end of another 40 in. long forms

the L-shaped support. Five L-
shaped £#-in. diameter rods, 5% in.
long, spaced 5% in. centers, form the
members for the support of the
stored material. These supports are
inserted in holes drilled in the web
of the T’s and welded.

This rack occupies very little floor
space. It has been found very effec-
tive for the storage of this material
and has assisted in maintaining a
better shop floor appearance.

Axle-Bearing Flange Fitted
to Truck

ECAUSE narrow-gage trucks are

used on the Los Angeles Railway
cars, there is no axle collar against
which the axle bearing can be fitted.
As a result it is necessary to fit the
axle bearing flange to the gear on
one side and wheel on the other,
allowing the proper clearance.

In the truck shop, the motor is
swung into its place, the pinion
aligned with the gear, and then the
gear end axle-bearing flange is
trimmed to allow approximately z-in.
clearance between it and the gear.
The other axle-bearing flange is
trimmed to allow #x-in. clearance be-
tween it and the wheel at the com-
mutator end of the motor. The size
of each bearing flange is determined
by calipering the space between the
motor shell and the wheel or gear,
as the case may be.

A machine to cut the flange of
the bearing has been constructed and

A Machine Maonied on a Past In Los Angeles Rallway
Truek Shop Trims Off the Flange Face of Axle Bear-
Ing to Glve It the Proper Cleurance in the Narrow-
Gage Trurck

Axle Collar.

Close Qoarters In Narrow-Goge Trucks Eliminntes the Possibility of an
The Axle-Bearing Flange Fitas Against the Gear at the
Gear End of tite Motor nnd Against the Wheel at the Commutator End

A Clearance of Approximately o In. Is Allowed
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is mounted on a workbench in the
truck shop. It consists of a clamp-
ing device for holding the two halves
of the bearing and a U-shaped frame
which has a spindle carrying the cut-
ting tool at the end of an arm. The
spindle is turned by hand through a
single reduction spur gearing. One
of the illustrations shows the con-
struction of this machine. The cross

ELECTRIC RAILWAY JOURNAL

feed is automatic, the tool arm being
moved out of the spindle head by a
feed screw, actuated by a five-
pointed star pick-up, which on each
revolution of the spindle strikes a
lug, advancing it one point. A bin
below the machine catches the waste
metal, which is later reclaimed and
put back into the babbitt pouring
pot.

Double Catenary Insures Service

OUBLE catenary suspension
with a double trolley arranged
as independent supply for panto-
graph operation is being installed by
the Key System Transit Company,

even spacing in the same span. The
roller of the pantograph makes con-
tact with both trolley wires, and as
a result the mechanical failure of
one does not permit the roller to fly

I
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Oakland, Cal, on the 33-mile double-
track pier route between the mole,
where the ferryboats connect with
the cars, and the mainland at QOak-
land. This installation is entirely of
copper and bronze. It replaces sev-
eral types of overhead suspension
used on this route, which is the
bottleneck of the entire Key Route
System. Failure of the overhead on
this section of right-of-way means
paralyzing the entire system. There-
fore, it was decided to make the
overhead construction of the best
possible type and in duplicate so that
mechanical failure of one line would
not interfere with service.

The new trolley suspension is of
the catenary type with a #-in. com-
position bronze messenger support-
ing by bronze straps a No. 0000
Phono-electric trolley wire. The
straps are of 1 x 3-in. special bronze,
fastened by bronze carriage bolts,
lock washer and hexagonal nut to a
trolley clamp which is designed for
either wheel or pantograph opera-
tion. The two trolley wires of this
construction are spaced approxi-
mately 6 in. apart, with the hanger
spacing staggered to give odd and

L1768t 1746 le- 176 "o 716 S 1776 5 le 166 S
Span B, 105ft. Odd Honger Spacing

Type of ’i’rolley Mlanger and Clamp Made of
Bronze Whiech WIII Be Used In Dauble
Catenary Construetlan on Pler Line of
Key System Translt Company. Use of
Bronze s Necessitated by Presence of
Salt Alr and Sewer Gases

up into the overhead. The two
trolley wires and suspensions are
tied together electrically.

This type of construction, using
bronze, is made necessary by the
climatic conditions. Salt air and the
sewer gas encountered, particularly
on the flats, cause excessive corrosion
of any metal other than bronze or
copper. The old overhead line, with
galvanized messenger and hangers,
has only seen service for a few years,
but now is considered unsafe for
operation.

Brake Beams that Are Worn Where the
I'ull Rods Are Attached Are Built Up
by Oxyacetylene Gas Welding

Welding Brake Beams to
Make Good as New

RAKE beams on all types of cars

become worn at points where the
pull rods are attached. The practice
of the Grand Rapids Railway, Grand
Rapids, Mich., is to build up the
worn surfaces, fill in the holes and
when redrilled the beams are as
good as new.

Some of these are found to be
worn to a depth of £ in. The weld-
ing work is done with an oxy-
acetylene outfit and a welder can
build up and fill in the holes of a
brake beam in half an hour. Ac-
companying illustrations show where
the wear takes place and a beam
which has been repaired. This
method of repair has proved effec-
tive in reducing noise.

Brake Beam Repaired by \Welding Ready for Installation on

Car
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Small Size Electric Drill

ALL bearings and a removable
gear on the armature shaft are
features of an electric drill of %-in.
capacity placed on the market by the
Hisey-Wolf Machine Company, Cin-
cinnati, Ohio. The gearing is made
of high grade steel, electrically heat
treated. The compound gear shaft is
supported with bearings at each end.
The chuck spindle is hardened and
ground and antomatically lubricated

Improved Constructlon of New
Unlversal Drlll

through the gearcase. Brush-holders
are provided with adjustable spring
tension, mounted as a separate unit
on a Bakelite yoke. The end handle
cover is a rngged casting carrying all
pressure applied and is independent
of the motor and its bearings. This
arrangement relieves them of all
strain and also affords convenient
access to the carbon brushes for ad-
justment or renewal.

Repairs made in time save pull-
ins from the line.

Improved Unit Switch
Construction

Y THE application of the type

480 mechanism to the 272 switch
unit, which was made possible by
the development of new arc chutes,
operators are given the advantages
of more modern construction in unit
switches manufactured by the West-
inghouse Electric & Manufacturing
Company, Pittsburgh, Pa.

The design of the type 480
mechanism is such that the contacts
close with a rolling motion which
eliminates wiping action. This
mechanism uses a contact spring
worked at a low fiber stress. The
switch arm gives the mechanism bet-
ter protection from arc gases and
cast copper arc horns with a large
cross-section of metal provide better

dissipation of the heat of the arec.
The nse of the type 480 mechanism
results in less frictional wear on the
contacts, less burning of the contacts,
arc horns and arc chutes and the
practical elimination of-finger spring
breakage. x ®

The new arc chutes are built up
of asbestos lumber with sides and
blocks made from a special arec-
resisting molded material. The are
blocks are shaped so that they re.
duce the possibility of arc gases en-

tering the switch mechanism. The
complete arc chute is fastened in the
switch box by one wing bolt, which
permits 1emoval with minimum
cffort.

In replacing old switch units, it
is recommended that those in an en-
lire group be replaced at the same

. are made of drop forgings.

time, preferably when the equipment
is overhauled. OIld switch units
should be dismantled and serviceable
parts placed in stock to be used to
maintain the type 272 switch units
which have not been modernized. As
the stock of the old parts becomes
low, additional equipment should be
changed over. This permits modern-
ization with the least confusion and
lowest cost to the operator.

Welded Steel Shapes Used
in Welding Framework

UBSTITUTION of welded struc-

tural steel to replace gray iron
castings for the 300-amp. “Stable-
Are” welder has just been announced
by the Lincoln Electric Company;
Cleveland, Ohio. The motor and
generator end rings, brackets and
connecting rings are all made of
structural angles rolled up into the
proper shapes and welded together.
The feet of the motor-generator set
The
truck wheels are of T-sections rolled
on a special machine. The hub of
the wheel is made of steel tubing.
Control panels are usunally made of
slate or special non-metallic com-
pounds, but the panel of the new ma-
chine is made of sheet steel welded
together and welded to the supports.

The underlying idea in the adop-
tion of this construnction for the new
welder is to meet the severe condi-
tions which portable welding equip-
ment must withstand. It is claimed
that unse of the steel construction,
which will bend rather than break,
reduces the liability of failure.

New Welding Equlpment Employs Structaral Steel In Place of Iron Caslings
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Central Master Mechanics Meet in Toledo

Busy One-Day Session Devoted to Discussion of Brakes, Perfection of
Standard Freight Car Specifications and Other Matters
Which Would Facilitate Interchange of Equipment

ROGRESS in the work of bringi_ng

about greater uniformity of practice
among interurban roads in the C.'E.R.A.
territory was made at a meeting of
the Central Electric Railway Master
Mechanics’ Association held in Toledo,
Ohio, on Feb. 2, immediately precgd-
ing the meeting of the parent associa-
tion. Various phases of the work bel_ng
done by this body to facilitate the in-
terchange of freight equipment among
the interurban lines in the central
association territory were taken up for
progress reports, discnssion and fur-
ther development. Car builders’ repre-
sentatives were present to discuss with
the entire group questions in connec-
tion with the design and construction
of the standard interurban box car,
which was one of the early important
accomplishments resulting from the
work carried on since the organization
of this association.

Crowded into the short space of a
single day’s session was a combination
program consisting of papers by manu-
facturers’ experts on subjects of direct
‘interest to the equipment men, a con-
ference and discussion on the work of
standing committees and the customary
inspection trip through the shops of the
home company, in this case the Com-
munnity Traction Company of Toledo.
Air brake design and maintenance prac-
tices were covered in a paper on this
subject by W. C. Horner of the West-
inghouse Air Brake Company. This
formed the basis for considerable dis-
cussion of brake inspection and main-
tenance methods. At the request of
the association, this paper will be
printed in complete form in an early
issue of ELECTRIC RAILWAY JOURNAL
so that it may be made available to all
mechanical men interested in the sub-
ject. s

AIR-MAGNETIC BRAKES DISCUSSED

Another subject which aroused a
great deal of interest and discussion
was that of air-magnetic brakes, which
was presented by C. V. Ives of the
General Electric Company. He cov-
ered particularly the form of brake
developed co-operatively by the Buffalo
& Erie Railway, the General Electric
Company and the Cincinnati Car Com-
pany. In this design the magnetic
brake is energized directly from the
trolley instead of by regeneration of the
motors. Magnetic brake equipments
heretofore used, he explained, fall into
three classes: (1) The solenoid brake,
in which the armature of a solenoid
transmits pressure to brake shoes on
the wheels; (2) the disk brake, in which
a disk keyed to the axle is retarded by

a stationary disk, magnetically at-
tracted to it; (3) the track brake, in
which an electro-magnetically actuated
shoe acts on the rail and is at the same
time mechanically connected to wheel
shoes through a system of levers.

In practically all former installations,
both in this country and abroad, cur-
rent for energizing the magnets has
been taken from the car motors acting
as generators. This method of deriv-
ing the power, according to Mr. Ives,
afforded the outstanding advantage of
the magnetic brake; i.e., the retarding
force is automatically decreased as the

“speed of the car is rednced, thereby

compensating for the increase in the
coefficient of friction as the car speed
declines. This characteristic tends
toward uniform retardation without re-
quiring any special skill on. the part of
the operator. On the other hand, the
speaker held that the additional ap-
paratus required and the additional
size of motor needed represented inher-
ent disadvantages of most former de-
signs. Resistance banks were needed
to limit the current to the brakes dur-
ing the braking controller operations.
Furthermore, when the car reached a
stop and the motor armatures stopped
rotating it was necessary to utilize the

COMING MEETINGS

OF
Electric Railway and
Allied Associations

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

Marck §-10 — Oklahoma Utilities
Association, ninth annual convention,
Huckins Hotel, Oklahoma City, Okla.

March 17-18—Illinois Electric Rail-
ways Association, seventh annual joint
convention, Hotel Abraham Lincoln,
Springfield, Il

April 26.29—Southwestern Public
| Service Association, convention, New
Orleans, La.

May 31—June 1-2—Canadian Elec-
tric Railway Association, annnal con-
vention, Winnipeg, Man.

July 27-29—Association of Equip-
ment Men, Southern Properties, 12th
semi-annnal meeting, Atlauta, Ga.

Oct. 3-7—American Electric Rail-
way Association, annual convention
and exhibit, Public Auditorium,
Cleveland, Ohio.

hand brakes to keep ‘the car from
moving.

With any form of wheel brakes, the
rate of retardation is limited by the
adhesion between the wheels and the
rail. For that reason, Mr. Ives ex-
plained, the combination air-magnetic
design is a development of value in
making possible much quicker and
shorter stops in emergency than are
possible with air brakes alone. He
cited the results of tests made on the
Buffalo & Erie property and published
in ELECTRIC RAILWAY JOURNAL for
July 17, 1926, page 96, and Aug. 21,
1926, page 290.

Uses TROLLEY CURRENT

Due to the use of direct trolley cur-
rent instead of regeneration from the
motors, the control of the air-magnetic
design has been worked out in a very
simple manner. The design is such
that the magnetic track brake is auto-
matically ‘brought into play whenever
an emergency application of the air
brake is made. It may also be used
for service stops (at the will of the
operator) in case of a slippery rail, pro-
vided he has first made either a partial
or full application of the air brake.
The automatic feature is obtained by
connecting a relay valve to the auto-
matic sanding line of the standard
safety car devices. This is used as a
means of actuating the relay valve,
which in turn admits air from the main
reservoir to small vertical cylinders
that push the magnet shoes down on
the rail. At the same time reservoir
air is admitted to a pneumatic contac-
tor which connects the coils of the mag-
net shoes, through a fixed resistance,
to the line. The service application
feature is obtained by connecting the
manual sanding pipe from the M-28
brake valve to the relay valve through
a cut-off valve, the latter being open
only when the straight air application
pipe is under pressure. In the pipe be-
tween the brake valve and the cut-off
valve a timing element, consisting of a
small reservoir and vent plug, is in-
stalled so that the magnetic brake is
held on for a predetermined time and
is then released independently of the
air brake. In any condition of opera-
tion, the magnetic brake is released
with the release of the air brake.

Mr. Ives also spoke of the continued
satisfactory performance of the brakes
of this type which have been installed
on the Buffalo & Erie property and
also on the cars of the Kentucky Trac-
tion & Terminal Company. Reports on
these properties indicate that main-
tenance costs up to date have been
quite low. He said also that operators
of cars equipped with the new brakes
are given a sense of security in know-
ing that a quick stop can be made in an
emergency, and that they can ac-
curately judge service stops even under
bad rail conditions.
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Most of the proceedings during the
business session consisted of reports of
standing committees and discussions
regarding their recommendations. Ques-
tions raised by car builders in connec-
tion with the specifications for the
C.E.R.A. standard box cars were the
subject of careful analysis. Other
recommendations of the standards com-
mittee, of which T. H. Nicholl 1s chair-
man, occupied a considerable period of
consideration and discussion. Recom-
mendations were made by this com-
mittee regarding standards which it
felt should become American Elec-
tric Railway Association Standards
tc be included in the Engineering
Mannal of that association. The
committee also presented for dis-
cussion the design of a master inspec-
tor’s gage and recommended that ar-
rangements be made so that a number
sufficient to provide at least one gage
for each member property could be
ordered from a reputable tool mann-
facturer in order that all rejections of
cars passing over foreign lines would
be in accordance with a standard gage.
This was felt to be more than worth
while as a means of avoiding contro-
versy because of differences in the

gages made up individually by the
various properties.

New officers elected for the ensuing
yearswere as follows: President, G. R.
Green, general snperintendent Chicago,
South Bend & Northern Indiana Rail-
way; vice-president, F. J. Foote, super-
intendent of motive power and equip-
ment Indiana, Columbns & Eastern
Traction Company. Charles Sigler,
master mechanic Winona Service Com-
pany, was elected a new member of the
executive committee. An invitation of
the Westinghouse Air Brake Company
to hold the next meeting of the -associa-
tion in Pittsburgh, so as to permit an
inspection of the air brake plant at
Wilmerding to be made, was accepted,
and it was decided to make this a two-
day meeting, the exact date to be set
later.

The bnsiness session adjourned in the
afternoon for an inspection of the shops
of the Community Traction Company.
During the noon-day recess all of the
visiting master mechanics were enter-
tained at luncheon by the local com-
pany. General Manager J. F. John-
son, Commercial Manager J. A. Greig
and Master Mechanic W. A. Smith
acted as hosts.

Higher Standards of Maintenance Will

Improve Performance and Reduce Costs”

Modern Shop Machinery, Higher Grade Workmanship and Closer
Tolerances Are Needed—Better and More Reliable Per-
formance and Lower Ultimate Costs Will Result

By H. S. WiLLIAMS

Assistant Superintendent of Equipment
Department of Street Rallways, Detroit

LECTRIC railway operations at

present show the most alert and
progressive spirit that has been mani-
fest in a decade. The mechanical de-
partments are feeling this and are de-
voting renewed study to maintenance
problems. But actwal improvement
takes more than a decision by the
cquipment department to adopt higher
standards; it requires that the idea be
sold to the management and it is the
underlying thought in the preparation
of this paper to assist in this latter
very necessary detail. The question
that first arises before the manager is
cost, and following that is its corollary
—will the results justify the cost. If
these two questions can be answered
properly the result will or should be
the acceptance of the plan. Higher
maintenance standards mean slightly
higher initial cost, but if intelligently
applied will result in ultimate econo-
mies that will wipe out the first cost,
produce continued savings and help
give a more salable serviee to the
publie.

Let us examine for a moment the
functions of maintenance. The first
reqnirement is to provide for cleaning
and sanitation, Inbrication and adjust-
ment of wearing parts. The second
function is concerned with the detec-
tion of defective parts and their re-

*Abstract of paper presented before
Central Klectric Railway Assoclation at
Toiedo, Ohio, Feb. 4, 1927.

newal before they cause difficulty, which
aims at keeping the equipment in as
nearly 100 per cent physical condition
as is feasible. This requires foresight
and regular inspection designed to an-
ticipate possible trouble. In other
words, let us call this preventive main-
tenance. Third, and of almost equal
importance, is the study of the equip-
ment and methods with a view to mak-
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Flg. 1—Progressive Bearing Wear. Average
of Tests of Sixteen Railwny Motor
Axle Bearings

ing improvements that will be economi-
cally beneficial and that will also
increase the sales value of the ride.

It is not my purpose to dwell long
upon the first element, though it may
not be amiss to call attention to the
nnquestioned sales value of clean cars.
People will not ride in dirty cars if
there is any other means of transporta-
tion available. It is regrettable that it
cannot be shown how many riders will
be attracted to a ear on account of its

cleanliness or how many will be driven
away because of its untidy condition.
In a time like the present not only our
own interest bnt the good of the com-
munities which we serve demands that
we win over the private antomobile
driver. But how is that possible if the
seat, say of rattan, is bordered with a
brownish discoloration and is only pre-
sentable where the passengers’ clothing
has cleaned off a part of the car seat;
if the floor is littered with papers,
transfer stubs, coin wrappers and dust
drifts in every cormer and out-of-the-
way place; if the windows are streaked
and dirty? It just cannot be done and
the sooner we stop trying to cut the
expense of car cleaning to the bone,
the sooner we will help overcome the
falling riding habit.

PREVENTIVE MAINTENANCE REDUCES
PULL-INS

As to preventive maintenance, we
must lay especial stress on this item.
Probably no one questions the economy
of the principle. What is needed is
more extensive use of means now
within reach. A systematie, thorough,
periodic overhaul program is or should
be the goal of every equipment man.
Failing in this, the next alternative
seems to be the application of a periodic
testing of car wiring, motors and all
electrical equipment with high voltage
in order that weak spots may be
broken down at a chosen and opportune
time. This results in lowered mainte-
nance cost and improved service
through reduced pull-ins. As a specific
example of the effect of this practice
upon pull-ins is cited the case of a road
which adopted this practice in 1924
after an intensive campaign to reduce
pull-ins, In this case the reductions
are almost entirely attributable to the
detection and repair of potential elec-
trical failures before they cansed road
failures. The results are shown in the
following tabulation:

COMPARISON OF PULL-INS FROM
POWER CIRCUIT FAILURES AND
BREAKDOWNS ON HIGH-
TENSION TEST

Pull-Ins per
Thousand Cars
Car-Miles Cost of Broken
Due to Power Account Down by
Circuit 33 per Hign-Tension
Year Failures Car-Mile Test
1923 0.0647 0.0059
1924 0.0478 0.0044 2i6
1925 0.0257 0.0043 514
1926 0.0312 0,0042 1,101

It is to be noted in this tabulation
that there is a slight increase in pull-
ins in 1926, which is explained by an
abnormal storm and flood. The in-
creasing number of cars broken down
by the high-tension test is explained by
added facilities for making these tests
and a more strict following out of the
procedure. It will be seen, however,
that the added breakdowns shown in
the last column did not produce a corre-
sponding increase in the cost of main-
tenance of electrical equipment.

BEARING ABUSE INCREASES COST

Perhaps one of the most abused ele-
ments of a street car is the motor axle
bearing and there is no one item to
which higher maintenance standards
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can be applied to better advantage.
This is true because the condition of
this bearing controls not only its own
life but that of the motor gears. This
being a sleeve type bearing, it is ap-
parent that if it be maintained at a
close fit, the only wear to which it will
be subjected is frictional. So if the
housing is properly designed to exclude
dirt and if sufficient lubrication is pro-
vided, maximum life of the bearing will
be obtained. However, if the origin.al
fit be loose enough to allow radial
movement, if ever so slight, the bearing
is then subjected to impact blows which
are far more destructive than the fric-
tional wear and consequently the rate
of wear instead of progressing in even
stages will increase at an accelerated
rate. To illustrate, it is only necessary
to compare this hammering action to
the main or connecting rod bearings of
the automobile engine. Every one is
familiar with the action of these bear-
ings and the fact that when well-fitted
their life is relatively long. But let
them become worn to the stage where
hammer is apparent and you know how
rapidly the wear accelerates to the de-
struction point. In order to make a
definite application of this principle to
the axle bearing and show exactly what
happens in actual service on electric
cars a series of tests has been run
and accurate measurements have been
made showing progressive bearing wear.

Sixteen bearings of the solid bronze
type were used in the test. The analy-
sis of this bearing metal is: Copper,
79; tin, 8; lead, 8; zine, 5. The bear-
ings were new and were carefully fitted
in their housings. All of them were
tightly clamped in position and three
sets of measurements of inside diam-
eters were taken by inside micrometers.
These measurements were made at
either end and the center, so that liabil-
ity to error was reduced as far as pos-
sible. To secure a range of motor sizes,
the bearings were divided among 35, 50,
and 70-hp. motors. At intervals, the
motors were removed from the cars,
the bearings clamped back in position
and the inside diameters measured.
This test has been under way for fifteen
months, and while it has not been
finished, sufficient data are available to
show the tendency of wear and to pre-
dict its future trend with reasonable
assurance. So far as could be deter-
mined, this is the first study that has
been made of progressive bearing wear
of motor bearings. A detailed record
of all the data obtained to date would
needlessly confuse this discussion, so
the averages have been computed and
are shown graphically in an accom-
panying illustration. Attention is

. 10

Fig. 2—Type of Rallway Motor Bearing
Tested

called to the fact that the results from
the various test bearings are remark-
ably consistent. This gives confidence
that the results shown in the graph
reproduced on the preceding page can
be depended on.

The important deduction from this
test is the value of bearing mileage
during the time that the bearing clear-
ances are small, or, stated in another
and more specific way, a bearing wear
of 0.001 in. in the early stages of bear-
ing life will give approximately ten
times as much mileage as 0.001 in. of
wear near the end of its life. This
furnishes proof that loose bearings are
not economical and that to secure maxi-
mum life the original bearing fit must
be as tight as practicable. ’

Assuming agreement with the prin-
ciple that loose bearings are not eco-
nomical, what shall be done to mainte-
nance standards to bring about greater
life and economy? First, the outside
surface of the bearing should be given
more attention. The bearing should
receive careful machining, to the end
that when clamped in position the
strains of the axle cap shall be uni-
formly distributed and that there shall
be no distortion. Also the clamping
should produce the strong vise-like ac-
tien that will hold the bearing tightly
in the shell and will eliminate depend-
ence upon keys or dowels to keep the
bearing from turning. Dowels were
originally designed as locating means
only, although the practice has grad-
ually grown into existence of expecting
them to hold the bearing from turning.
In fitting of axle bearings the practice
should closely approximate the fitting
of connecting rod bearings of an anto-
mobile engine. The cap should have a
clearance at its bolting lugs and this
space should be filled with laminated
shims. The intent of this may be under-
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stood better by reference to the accom-
panying illustration which shows the
recommended method of fitting.

SMALLER CLEARANCES DESIRABLE

As to the wearing surface of the
bearing, it is believed that clearances
may be made smaller with profit. To
do this the bearings must not only be
individually fitted to the axles, but it is
contended that the finish fit must be a
line-reaming operation. If you will
check the alignment cf surfaces of
newly prepared bearings when clamped
in position but without the axle in
place the necessity of this will be
readily apparent in most cases. A line-
reaming operation is not necessarily a
difficult nor complicated thing if prop-
erly approached. It is estimated that
it will add not more than $1.75 to the
cost of one moter overhaul while the
value of added life should run to many
times this cost.

Present standards call for an axle-
bearing clearance of 0.015 in. to 0.017
in. Every thousandth that can be saved
in original fitting means approximately
5,000 miles added to its life. With ecare-
ful machining the clearances may be
reduced to 0.010, or 0.007 in. less than
present practice. This, it is predicted,
will add 35,000 miles to the bearing life,
which will certainly justify the added
cost of higher standards of machining
previously mentioned. The next step
that logically follows is to apply the
line-reaming operation to armature
bearings, though the results from this
will not show results proportionate to
those obtained from axle bearings.

BEARING WEAR AFFECTS GEAR LIFE

As stated previously, bearing wear
has an important effect upon the life
of gearing, Loose bearings will super-
impose the element of hammer blow
upon the normal frictional wear in ex-
actly the same manner as pointed out
in the case of axle bearings. A third
element of wear is injected into the
case when bearing wear is such as to
permit a spreading of gear centers, al-
though this is the least important
factor. This is contrary to the com-
monly accepted view, but it is a fact
that if the tooth form is correct and the
mounting of the gearing is solid, that
is, that the bearings are not worn, the
effect of spread centers has little effect
on the efficiency of the involute gear.
Of course if the teeth are badly worn,
another set of conditions is intro-
duced and the normal wear will be
excessive.

Spreading centers of correct gears
changes the pressure angle. This re-
sults in increased tooth and bearing
pressures and concentration of wear
over a smaller area of the tooth. To
show the exact effect of this, the change
of pressure has been calculated for the
spur gearing of a modern 35-hp. motor
with a 20-deg. pressure angle. If the
bearings on this motor allow the gear
centers to spread % in. this changes the
pressure angle but 2.2 per cent. This
means that tooth pressure and bearing
pressure due to gears is increased only
2.2 per cent. This naturally results  in
increased wear, but the increase is not
sufficient to cause alarm if bearings are
tight. Such, however, is not the case
in practice becaunse the thing that
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causes spread centers is worn bearings.
As in the case of the bearings them-
selves, this looseness allows vibration
and consequent hammer blow on the
gear teeth with a resultant wear far
in excess of normal frictional wear.
The exact loss of life due to the ham-
mer blow is difficult of determination.
It could be evaluated only after a long
series of practical tests. However, it
is predicted that the probable wear
characteristic will resemble the form of
curve shown in Fig. 1.

Now let us examine the other side of
the picture and see what would happen
to the gear life if the bearings are kept
tight. Recently an exhaustive investi-
gation of gear life was made by the
University of Illinois. This included
careful records of progressive wear.
From the data secured in these tests
computations have been made to show
the characteristic wear-of gears. Of
course the tests referred to were not
made upon railway gears, but the tooth
form was the same and pressure angles
used were 143 deg. and 20 deg. Fig. 3
shows the results for several combina-
tions. From this it will be seen that
wear occurs rapidly at first but slowly
toward the end of its life. Just pre-
vious to the finish of the test, the wear
curve shows an abrupt rise. The value
of these data is to show the tendency of
gear tooth wear under good conditions
or what the characteristic wear will be
if bearings are kept tight. If bearings
are loose then the wear curve will not
flatten off as indicated in the accom-
panying diagram, but will continue its
abrupt rise and probably following the

characteristic of the curve shown in the

illustration.
TIGHT BEARINGS MEAN LESs NOISE

Having shown that it is highly eco-
nomical to keep bearings tight, let us
look at another view of the question.
We are all endeavoring to reduce noise
in car operation. Loose bearings and
worn gears are one of the greatest
sources of noise, so high maintenance
standards in these cases will do more
to eliminate noise than any other single
line of action. It may be argued that
as long as we have to depend upon spur
gearing or a low angle helical gear
we will have noise. If present methods
of gear cutting were the only ones in
sight, this might be admitted, but for-
tunately such is not the case. Gearing
is inherently quiet. It is inaccuracy of
cutting that makes noise. It is pre-
dicted that within two or three years
we shall be able to secure gears whose
inaccuracy will be measured in ten
thousandths of an inch instead of thou-
sandths. With the advent of such gear-
ing, we shall be able to obtain results
in quietness hitherto deemed impossible.
So it behooves us to bring up our
standards of bearing maintenance to
such an extent as to take full advan-
tage of this perfected gearing when it
arrives.

It is manifestly impossible to take
up all of the details of car maintenance
to which higher standards may be
profitably applied. However, the line
of reasoning developed in the cases
which have been discussed applies to
practically all wearing parts. It must
not be thought that the advantages to
te gained by the introduction of high»r

standards of maintenance can be ob-
tained without cost. Far from it. First,
it will undoubtedly ecall for an invest-
ment in machinery. If present ma-
chines are not in first-class condition
and capable of doing accurate work
they will have to be replaced. Special
tools will have to be provided. Second,
and more difficult, the mechanics will
have to be trained to accommodate
themselves to the new requirements.
The ultimate savings which are bound
to accrue will not be apparent until

considerable time has elapsed. In
other words, if a car is now overhauled
on-a basis of eighteen months and by
improved methods' this period can be
extended to 24 months the savings
will not be manifest until the eigh-
teenth month. Consequently the adop-
tion of such a plan requires foresight,
confidence and courage. It is unthink-
able that we should be content with
present practices, because that would
be to assume that perfection has been
reached.

Modern Production Methods May Be
Applied to Maintenance Work”

Introduction of Labor-Saving Machines and Time-Saving Methods Arc
Possible in Many Maintenance Operations—Workman
Morale Must Be Built Up to Secure Results

By W. T. ROSSELL

General

RUE economy is what we are
seeking. Better maintenance or
less cost, or both, means cash, which
can be used in any way we see fit.
There is a close analogy between all
forms of work. Whether we are main-
taining cars or track or overhead lines,
the underlying principles are the same.
If we look back ten years, improve-
ment in methods is obvious. The same
will be true ten years hence. We can
hasten this change, but first we must
admit honestly to ourselves that our
present methods are not the best. We
pride ourselves on the accumulation of
knowledge the value of which some-
times passes as we acquire it. Ex-
perience may become an actual burden
as it is always based on the past,
whereas we must live and work in the
future. It is not desired to belittle
knowledge and experience, but to keep
them to their proper functions. They
are tools, nothing more. A machine or
unit of equipment, crystallizing knowl-
edge and experience as it does, becomes
a liability as soon as further improve-
ments are developed. So it is with the
mind if we fail to seek new ways.
Some one has said that mental atti-
tude is more important than mental
capacity. Courage to act according to
our convictions and courage to asume
full responsibility for our actions is
needed. Much of our progress is
necessarily through trial and error.
Analyze the maintenance problemi—
there are five definite parts: Super-
visory force, workmen, machinery, ma-
terials, design. In addition there is a
flexible force which pervades the whole.
It is method or organization and it
determines and controls.

MANAGEMENT FIXES THE VIEWPOINT

The supervisory force includes all
who do not do the actual work. It is
obvious that the mental capacity of
these men from top to bottom is but
average and is beyond control. Their
mental attitude, however, can be con-
trolled. Justice, opportunity, security,
ambition, interest, vanity, all play their

*Abstract of paper presented before Cen-
tral 1'le~trlc Railway Assoclation, Toledo,
{ hio, Feb, 4, 1927,

Manager Pittsburgh Railways

Each man has but to recollect
his past to understand. Here is the
part of management. The subject is
too wide to attempt a complete exposi-
tion. Favoritism, nepotism and harsh-
ness must go. Each must feel that he
is judged solely on merit. We must
“know no difference of race or creed.”
There must be a similarity of oppor-
tunity in different departments and
groups. This is obtained through the
plant of organization and the method of
promotion. Wherever we find a posi-
tion without opportunity, there we find
a discontented man. See to it that the
curve or per cent of opportunity is
favorable to all. The individual must
feel that if he performs well his posi-
tion is secure. Due consideration must
be given to the humanities, the ambi-
tion, the interest, the vanity of the in-
dividual. In a word the morale must
be high. Here again is the part of
management. Now, with a high morale,
we must somehow keep all of these men
discontented. One of the masters has
called it divine discontent.

.Through discontent comes progress.
They must be discontented with meth-
ods and results. They must feel that
each process can and must be im-
proved, that each improvement is but a
step toward a distant goal.® This feel-
ing must reach each one and the-utmost
freedom of thought and discussion must
prevail. Any man’s ideas are worthy
oI respect.

Each man in the supervisory force
must be given a definite part and his
title should so state. There should
be no ‘“assistants.” An assistant is
usually either a messenger boy or a
member of the department office who
does all the work, depending on the
nature of his chief. Initiative and
courage and self-assurance should be
developed by judging results and not
separate acts. Fear of criticism by
superiors is a creeping paralysis which
stifles all progress. Petty interfer:
ference will do the same. We must
recognize and overcome the tendency,
which all have, to become satisfied, to
get in a rut, to cease struzgling, to let
well enough alone. -

In the case of workm:n

parts.

W2 iay
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expect only the average. But the
morale may be raised to the heights.
All that has been said of the super-
visory force is equally true of the work-
man. See that he understands what
is being done and why. Encourage and
praise him if he is doing well and talk
frankly to him if he is not. Above all,
see that he has a proper amount of
work to do and that his work is geared
to that of others. This gearing of one
man’s work to that of others brings a
proper pride and feeling of responsi-
bility that will cure much indifference
and idling. If work slows down, it is
quickly shown who is at fault and how.

LABOR-SAVING MACHINERY ELIMINATES
DRUDGERY

Upon the introduction of labor-sav-
ing machinery depends much of our
hope. The elimination of drudgery and
the raising of the productivity of
the individual will come about more
through the use of machinery than in
any other way. Both selfish interest
and common interest call for the use
of more and more machinery.

For proper maintenance results, ma-
terials should be of proper quality of
course, and the utmost care should be
taken to assure this, Even more im-
portant, however, the flow of materials
to the work should be regular and
ample. For mass production this is
essential. An investigation of the
methods of leaders in manufacturing
will convince any one of this. A
shortage even of unimportant items
may prove very costly.

In general, we inherit design and
must make the best of it. It is usually
very faulty as it is of the past. We
may cure minor and glaring faults
slowly, but in general we cannot
greatly change the equipment on our
hands. However, we can and should
call the attention of manufacturers to
faults. In general, it is the duty of
manufacturers and not that of opera-
tors to improve design.

ORGANIZATION INCREASES PRODUCTION

It is through method or organization
that we may attain what is known as
mass production. Its application to
maintenance differs from its applica-
tion to manufacture only because the
former is partially repetitive and the
latter is entirely repetitive. This gap
is bridged by three steps: First, the
unit to which the repairs are made is
separated from the whole and then
dealt with as a complete unit; second,
pools of assembled units, partially as-
sembled units and separate parts are
maintained and located between each
work step and the next; third, the re-
pair is made rather complete, that is,
parts are replaced which still have
some life.

This last rule covers both small and
large units and may be called the over-
haul method. All of these processes,
however, still lack some of the effi-
ciency which may be attained in manu-
facturing where exactly the same thing
is done over and over.

Now, we have many examples of
what to do. A spy tells me that the
Ford plant is well worth investigating.

Broadly, we are endeavoring to ob-
tain satisfactory results with as little

work as possible. The mechanical
equation of work is — force X distance
= work. It is obvious that the only
way to decrease work is to decrease
force or distance or both. Considera-
tion will show us that cost of force
varies greatly and that the equation
may be restated. Cost of unit of force
over unit of distance X force X dis-
tance = cost of work.

The cost of a unit of force over a
unit of distance at once suggests
cranes, tractors, grinders, and other
machinery of all sorts. It also intro-
duces the economic problems which go
with the use of machinery, such as its
utmost use, depreciation, ete. It is
usually cheaper to apply a greater
force once than to apply a lesser force
many times. So we get mass handling
of material. Specialization is alse
suggested as different grades of labor
differ in cost. There are ways of re-
ducing the amount of force through
more efficient machines and better lu-
brication. Improved methods of using
levers, wrenches and other ‘tools by
workmen will also reduce this factor.

The reduction of distance leads the
way to centralization, specialization
and routing of work, materials and
tools. When a workman lifts or sets
up a tool, performs one operation and
then goes to something else, the lost
motion becomes obvious. Examples are
all about us, and if we have builded
our organization well and will keep its
alms high, we cannot fail in our pur-
pose of applying modern production
methods to maintain work.

Illinois Association to Meet
March 17-18

LLINOIS Electric Railway men will

meet jointly with the state gas and
electric associations at the eighteenth
annual convention to be held on March
17 and 18, at the Hotel Abraham Lin-
coln, Springfield, Ill. According to an
announcement by Secretary E. V.
Prather, the Central and Western Pas-
senger Associations have granted re-
duced fares—12% fare for the round trip
—over all steam roads in the state, and
this same reduction has been made by
the Illinois Traction System. He also
suggests that hotel reservations be
made direct with the hotel.

Papers to be presented ‘before the
electric railway association are as fol-
lows:

“Traffic Regulation and Relation to
Street Car Operation,” by E. J. Mell-
raith, staff engineer Chicago Surface
Lines.

“Track Maintenance,” by Jonathan
Wolfe, assistant supervisor of track and
roadways Chicago Surface Lines.

“Handling L.C.L. Freight by Truck
vs. Railroads.”

“Advantages to the Public of One-
Man Car Operation in City Service,”
by R. F. Palmblade, manager Peoria
Railway.

“Car Construction,” by M. J. Oswald,
sales representative St. Louis Car Com-
pany.

“Bus Maintenance,” by H. P. Mac-
Donald, superintendent of automotive
equipment East St. Louis & Suburban
Railway.

There will also be two morning joint

sessions on public relations, finance,
terminable permits and public utility
information,

Automotive Engineers Discuss
the Bus

HE place of the motor bus in

urban transportation was the sub-
jeet of a meeting held by the Metro-
politan Section, Society of Automotive
Engineers, in New York on the evening
of Feb. 17.

Speaking with a background of more
than five years experience in bus oper-
ation, R. N. Graham, manager of rail-
ways Pennsylvania-Ohio Edison Com-
pany, presented a carefully prepared
analysis of the part the motor bus
may be expected to play in the trans-
portation scheme of the country. Mr.
Graham spoke not as a railway man,
but as a transportation man interested
in finding the place of each form of
vehicle which is available for trans-
portation purposes. An abstract of his
talk will be published in next week’s
issue of the JOURNAL.

Both automotive and electric railway
men took part in the discussion. Adrian
Hughes, Jr., manager Baltimore Coach
Company, said that progressive trans-
portation men today have no prejudice
against the automotive vehicle. If
there was such prejudice when the bus
first made its appearance, the speaker
explained, it was the natural result
of the unfair conditions under which
a great many original competitive bus
lines were started. He held to the
view that the application of buses as

_a part of the transportation systems

of modern cities should be dictated by
the economies of each situation. He
said that the study of the matter of
how best to use the motor bus, and
the analysis of the factors which de-
termine the proper vehicle to use under
each given set of conditions, is con-
sidered by progressive transportation
men to be one of the major problems of
the industry.

Gas-electric drive for buses, effect of
power brakes on tire wear and one-man
operation of double-deck vehicles were
phases of the subject discussed by other
speakers.

American

Association News

T. & T. Executive

ROGRESS reports of committee

chairmen occupied the greater por-
tion of the time at the meeting of the
executive committee of the T. & T.
Association held in Toledo, Ohio, on
Feb. 4. R. N. Graham, chairman of the
committee on bus operation, indicated
substantial progress:of the work which
has been undertaken. S. E. Emmons
reported on the work of the service
betterment committee, in which much
new work is being undertaken. In the
absence of Chairman C. H. Evenson,
Samuel Riddle reported on the work of
the traffic and safety committee, which
is being conducted jointly with the
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claims association. This committee re-
cently reviewed the conditions of the
Anthony N. Brady Award and agreed
with Chairman Thomas Fitzgerald of
the American Association committee on
a revised set of conditions to be offered
to the American Association and the
American Museum of Safety. A sub-
committee was appointed to co-operate
with the electric railway section of the
National Safety Council in preparing
a revised classification of accidents.

President Sullivan appointed twe new
committees. The one on convention
program consists of W. H. Boyece,
chairman; Paul Wilson and A. R.
Myers. In addition to preparing the
program for the T. & T. Association,
this committee was also instructed to
get in tonch with President Proctor of
the Claims Association regarding ar-
rangements for a joint session for the
presentation of the report of the joint
committee on traffic and safety.

A committee on subjects for next
year’s work was also appointed, cou-
sisting of Edward Dana, chairman;
Samuel Riddle and G. B. Anderson.
This committee is to consider the
results of this year’s work and make
recommendations for the work of the
committees for next year, also taking
into consideration whether committees
on entirely new subjects should be ap-
pointed and some of the present sub-
jects dropped.

It is planned to have the next meet-
ing early in July after the reports of
the standing committces have been pre-
sented. The date and location will be
announced later.

President Sullivan appointed a com-
mittee on resolutions on the death of
E. M. Walker, late president of the
Schenectady Railway. This committee,
consisting of Paunl Wilson, Edward
Dana and Samuel Riddle, was in-
structed to draft suitable resolutions
and submit them for presentation at
the convention and inclusion in the
Proceedings. A letter of appreciation
from Mrs. Walker for the floral tribute
sent by members of the committee was
read.

Those present were President J. V.
Sullivan, Edward Dana, W. H. Boyce,
Samuel Riddle, A. R. Myers of the ex-
ecutive committee; Committee Chair-
men S. E. Emmons, R. N. Graham, and
J. W. Welsh and G. C. Hecker.

Depreciation
OSTPONEMENT of the Interstate
Commerce Commission  hearing

scheduled for Feb. 28 on depreciation,
Docket No. 19157, until May 23, 1927,
was obtained by Lucius S. Storrs, man-
aging director of the American Electric
Railway Association. This change was
announced to the sub-committee on de-
preciation of the national relations
committee at a meeting held in New
York, Feb. 17, 1927.

Electrie railways which report to the
Interstate Commerce Commission will
be interested in the course events are
taking with respect to the impending
order of the Interstate Commerce Com-
mission in the matter of entering an
order prescribing a system of deprecia-
tion accounting for electric railways
substantially the same as that entered
recently with respect to depreciation

charges of steam railroads. Before
considering the proposed order it was
the idea of the commissién to hold a
hearing on Feb. 28 at Washington,
D. C.,, before Examiner Bunton, at
which those concerned were tohave an
opportunity to testify.

It was decided that the committee
would present the case of the electric
railways showing that the situation of
the industry was essentially different
from either the steam railroads or the
telephone systems. Only a few of the
electric interurbans and still fewer city
systems come under the —Interstate
Commerce Commission jurisdiction. The
assumption is, however, that many state
commissions may follow the example
of the Interstate Commerce Commis-
sion if the national commission should
promulgate this change in the depre-
ciation system. The committee recog-
nized the isclated character of electric
railways. This and the widely differ-
ent conditions of finance, earnings, and
competition with automobiles was con-
sidered of such importance that ne
standard rule of depreciation could be
made effective with justice to all.

The committee outlined a program
to collect data and prepare a compre-
hensive study of the industry. Obtain-
ment of outside counsel to help present
the case scheduled for May 23 was
agreed upon.

Those of the committee present
were: J. H. Hanna, chairman; Thomas
Conway, Jr., F. W. Doolittle, W. F.
Ham and C. R. Mahan representing
C. E. Thompson. In addition Charles L.
Henry, Lucius S. Storrs, J. W. Welsh
and other members of the association
staff attended.

Education

IMPORTANT plans were approved
for further development of fore-
man training and study of the train-
ing of platform men at a meeting
of the American Association committee
on education, held at Toledo imme-
diately after the annual convention of
the C.E.R.A. This meeting followed
correspondence among the compittee
members as to the best procedure for
the current season and it proved sue-
cessful in bringing out constructive
suggestions.

In attendance at the meeting were
these committee members: Edward
Dana, chairman; H. H. Adams, W. H.
Boyce, F. H. Miller, H. H. Norris and
A. J. Sarré. M. B. Lambert was rep-
resented by A. B. Gibson and J. A.
Dewhurst by Charles Gordon. Guests
present by invitation included J. W.
Colton, Prof. D. D. Ewing, E. P. Wal-
ler and Adolph Schlesinger, all of
whom have shown keen interest in the
work of the committee.

Discussion on the foreman-confer-
ence movement showed a lively interest
on the part of railway managers and
the need for some definite plan for
training foreman-conference leaders.
The series of conferences preceding the
demonstration at Clevelahd was be-
licved to be a step in this direction.
The gubject is so large, however, that
it was referred to a sub-committee, as
follows: Mr. Dewhurst, chairman, and
Messrs. Lambert, Boyce and Sarré.
This committee will consider all possi-

‘panies had been heard from.

ble methods of training, including the
holding of a series of training confer-
ences at the Cleveland convention this
year. If such a series is planned it is
understood that the sessions will occupy
only a half day each.

‘The training of transportation em-
ployees was taken up in some detail,
with the result that a sub-committee
on this subject was appointed also.
Dr. Rowland will be chairman, and
Messrs. McCants, Adams and Hyatt
will complete the committee. This com-
mittee will report on the general sitna-
tion in this field with the possibilities
of effective work in the field by the
committee.

A third sub-committee was appointed
to bring about greater publicity for
the educational work of electric rail-
ways. The committee comprises Mr.
Norris, chairman, and Messrs. Boyce,
Dewhurst and Burke.

It was deemed necessary this year to
send out a questionnaire to gather
facts on educational activities in the
industry, but this will be so worded as
to call for a minimum of time in the
compilation of the replies. The com-
mittee will also bring up to date the
bibliography on educational work
which formed an appendix to the re-
port for last year.

In the interest of conservation of
time and energy at the disposal of the
committee it was decided to omit the
educational exhibit at the 1927 conven-
tion and to concentrate upon the phases
of the work assigned to the sub-com-
mittees named. As a guide to future
activities a chart will be prepared
showing the ramifications of educa-
tional and training work on an electric
railway property. Thus the committee
this year and later will have a guide
by which to prepare its plans, taking
up at one time only those lines of work
that are timely and promising.

Bus Operation

ENERAL discussion of various

phases of operation was partici-
pated in by the members of the com-
mittee on bus operation of the T. & T.
Association at its meeting held in
Toledo, Ohio, on Feb. 3. A check-up
was made of the replies to the ques-
tionnaire which was sent to 51 compa-
nies. It was found that ‘nineteen com-
It was
decided that the chairman would follow
up the members responsible and at-
tempt to get the data all in within the
next two weeks.

Progress was reported by the sub-
committee chairmen on the four sub-
jeets which are being studied. Much
of the work is awaiting the tabulation
of material from the questionnaires.

It was decided to hold the third meet-
ing of the committee in Chicago, Ill,
on April 8 at 9 a.m. Central Standard
time, the meeting place to be arranged
for by B. W. Arnold.

Those present at the meeting were
Sponsors Panl E. Wilson and A. R.
Myers, Chairman R. N. Graham, D. L.
Fennell, S. W. Greenland, M. L. Harry,
Adrian Hughes, Jr., D. S. Mackay,
Thomas Noonan and D. A. Scanlon,
members, and G. C. Hecker, R. E.
Plimpton, W. W. Holden, C. D. Smith
and R. F. Palmblade, guests.



352

ELECTRIC RAILWAY JOURNAL

Vol.69, No.8

The News 6f the Industry

$750,000 for Rehabilitation
in Phoenix

The City Commission of Phoenix,
Ariz., has unanimously approved an
ordinance calling for a special munic-
ipal election on March 12, at which the
public will be asked to approve an is-
sue of bonds totaling $750,000 for the
purchase of new cars, rails, ties and
other necessities for bringing the
present municipal railway up to date.
The ordinance calls for the rehabilita-
tion of the entire system, including the
Washington Street, the Brill, the In-
dian school, the Grand Avenue, the
Kenilworth and the Hollywood lines. -

The ordinance adopted by the com-
mission asks approval of the issuing of
750 bonds of a denomination of $1,000
each. The bonds are to bear interest at
a rate not exceeding 5 per cent per
annum, payable semi-annually, matur-
ing at the rate of $30,000 annually, over
a period of 25 years beginning in 1932.
Under this plan the system will be
operated for a period of five years be-
fore the sinking fund begins to operate.

Parking Regulations in
Philadelphia Opposed

Hardly had the enforcement of the
new parking regulations in Philadel-
phia been in effect when a demand was
torwarded to the Mayor and Director
Elliott for their modification. In a set
of resolutions the Market Street mer-
chants asked for half-hour parking,
claiming that the restrictions are driv-
ing trade away. So far has the protest
gone that an ultimatum was delivered
to the city administration on Feb. 11
by the Market Street Merchants’ As-
sociation stating that unless the park-
ing ban on Market Street was modified
the association would file an injunction
demanding enforcement.

In response Director Elliott has told’
the Market Street Merchants’ Asso-
ciation that he would fight all attempts
to modify the anti-parking ordinance
until it has had a fair trial. His atti-
tude met the approval of several traffic
organizations and officials, including
the traffic committee of the Chamber of
Commerce and Kane S. Green, presi-
dent of the Automobile Club of Phila-
delphia. Director Elliott told the rep-
resentatives of the association that he
would make no change in the regnla-
tions until all the “no parking” signs
had been erected and the ordinance had
received a reasonable test. Then he
and Superintendent Mills would report
to the City Council.

When the parking bill was signed the
warning signs were still in preparation.
Under the ruling of the court these
signs are a necessary preliminary to
the enforcement of the rule. The recent
parking regulations have been referrad

to before in the ELECTRIC RAILWAY
JOURNAL.

The latest move on the part of the
Market Street Merchants’ Association
was the drafting of a parking bill on
Feb. 15, the third ordinance since the

anti-parking dispute. Two of the ordi-

nances providing for restricted parking
in the central ecity district were intro-
duced in the Council on Feb. 17. Direc-
tor Elliott refused to comment other
than to say that enforcement of the
parking ban was uppermost in his
mind.

One-Man Car Right Sustained

Toronto Transportation Commission Wins Point Over City's
Complaint—Review of the Situation in Canadian City—
Amalgamated President Defends New Equipment

Y JUDGMENT of the Ontario

Railway Board, the application
brought by the city' of Toronto to re-
strain the Toronto Transportation Com-
mission from using one-man cars has
been dismissed with costs. The decision
was based upon an investigation con-
ducted by its officers which resulted in
the finding that accidents occurring with
one-man cars could not have been pre-
vented by the two-man type. Vice-
Chairman Ingram said:

if the people of Toronto are dissatisfied
with the one-man ecar it is their duty to
present their feelings to the Transporta-
tion Commission. It has pot been shown
that there have been accidents due to this
type of car, and that is the only phase in
which we are interested.

During the hearing of the applica-
tion it was contended by Controller
MacGregor that the opinion of the City
Hall was unanimously in favor of the
removal of the one-man cars. This
statement, however, was sharply chal-
lenged by I. S. Fairty, K.C., counsel
for the Transportation Commission,
who stated that Controller MacGregor
did not represent the unanimous opin-
ion of the City Council, and conld not
get such a motion through if he wanted
to. Mr. Fairty objected to statements
made by Controller MacGregor during
his election campaign, characterizing
these as “reckless and wild.”

Mr. Fairty declared that it would
have been much more sporting for the
city to have gone to the Toronto Trans-
portation Commission and asked it to
abandon the one-man cars than to apply
to the board. He regretted that much
election propaganda had been spread
on the question. The commission, he
said, had spent thousands of dollars in
remodeling cars Wwith the approval of
the Board of Control.

CONTROVERSY IN MONTREAL

Agitation in Canada against the use
of the one-man car was not confined
to Toronto. The Montreal Trades and
Labor Council’s objection to the one-
man cars was expressed in a resolution
passed on Nov. 4. A copy of the reso-
lntion was sent to the Montreal Tram-
ways management, accompanied by a
letter which said in part:

We hope you will give the resoiution
deserved consideration, as this is a vital

~

question in the interest of the Montreal
pubiiec, and, as a °pubiic body, we would
like to have an opportunity to discuss this
question with your company.

Julian C. Smith, president of the
Montreal Tramways, replied in part:

We beijeve that further study of the
situation will convince you of the material
benefits which the community gains through
the operation of the one-man cars. We will
be very happy to discuss the situation with
you, and if you will advise me when it will
he convenient to meet yourself and any
other representatives of the Montreai
Trades and Labor Council at the tramway
offices, I will be glad to arrange to have
with me some of our people who can dis-
cuss inteiligentiy the features of the one-
man cars that you refer to.

The Trades and Labor Council also
sent its resolution to the Montreal
Tramways Commission, and it received
a letter from the commission about the
same time as it received Mr. Smith’s.
The Trade and Labor Council considered
these communications, and one-man car
operation generally, at a meeting late
in Nov., 1926, and reports indicated that
the discussions were, in the main, far
from harmonious. It was decided that
no delegation should be sent to consult
with the tramway management, on the
ground that the company is not a con-
trolling body, and that action to be
taken on the commission’s communica-
tion should be left to the Council.

The Trades and Labor Council’s
president, Mr. Foster, was very critical
of the tramway union. It was a
strange thing, he said, for the tram-
way union to denounce one-man cars
and ask the T. and L. Council to do the
same and then send a delegation on a
tour to determine if its criticisms were
correct. He felt that the union might
have made sure that one-man cars are
vndesirable before asking the T. and L.
Council to go on record against them.

Julian Smith, a few days later, stated
that the protests against one-man car
operation had been made before the
equipment had been given a fair trial.
He said that the fears held by labor
that one-man car operation would re-
duce employment were groundless and
pointed out that the fact of one-man
cars constituting 30 per cent of the
street cars operating in North America
would indicate that'they had merit.

He said the company had no desire to
force on the public something it does
not care to engage in any controversies.
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not want, and that the one-man cars
were introduced solely in keeping with
the company’s policy to give the public
the best service possible.

G. Gagnon, president of the Montreal
Tramways Employees’ Union, was un-
able to accompany the delegation ap-
pointed to inquire into one-man opera-
tion in other cities and was replaced
by R. Trepanier. Messrs. Trepanier,
Champagne and Manion visited Detroit,
Toledo, Cleveland, Pittsburgh, Trenton,
Youngstown, Elizabeth, Scranton, New-
ark, New York, Bridgeport, Philadel-
phia, Albany and Troy in the latter
part of November and their report was
considered at a union meeting on Dec. 1.

It stated that one-man car operation
was practically universal in all the
cities visited, and of even greater im-
portance, it indicated that informed
people everywhere, inside the electric
railway and outside of it, are convinced
of the desirability of one-man cars and
of their safety and economic value.

In Detroit the delegates met W. D.
Mahgn, president, and W. B. Fitz-
gerald, vice-president of the Amalga-
mated Association of Street and Elec-
tric Railway Employees of America,
who impressed upon them their view
that the one-man car is a modern de-
velopment and a natural outgrowth of
the march of progress; that its coming
was inevitable, and that controversy in
regard to its use has been settled by
the courts in its favor, and, finally, that
one-man car operation has not been
injurious to the employees’ interests.

The delegates suggested to Mr.
Mahon that possibly the Montreal
Tramways was violating the contract
with its employees in placing one-man
cars in operation, but their attention
was called to a clause in that contract
stipulating that one-man car operators
are to be paid 5 cewts an hour extra,
implying that when the contract, all the
conditions of which the men accepted,
was entered into, operation of one-man
cars had been in view.

The union’s chief executives ac-
quainted the delegates with the fierce
competition electric railways have had
to face, and with the fact that one-
man ears constitute one of the best
weapons the electric railway manage-
ment have to meet that competition and
hold their traffic. It is probable that
at the end of the interview the dele-
gates had come to a realization of the
fact that the one-man car is just as
beneficial to the electric railway em-
ployees, as a class, as to any one else.

Japanese Railway Representative
Visits America

Gitaro Ishida, assistant to director
of the Japanese Government Railways,
Kobe region, is making a tour of the
United States to study transportation
methods more particularly in the elec-
tric railway and bus fields. Arriving
in California on Nov. 14 he spent a
week making observations in San
Francisco and a month in Los Angeles
and its vicinity. He is now in New
York and will remain there until Feb.
20, when he will depart for a visit to
various Western cities. He plans to
sec Philadelphia, Cincinnati, St. Louis,
St. Paul, Minneapolis, Chicago, Detroit
and Cleveland.

Hearing in Oakland Postponed

Pending the completion of an inven-
tory and valuation of the company’s
properties, the hearing on the applica-
tion of the Key System Transit Com-
pany for adjustment of rates was post-
poned on Feb. 1 by the California
Railroad Commission until May 10. It
is expected that the valuation survey
wiil be completed by April 15, thus
giving the experts time in which to
check over their figures.

This valuation is of Dec. 31, 1926.
1t is based on unit prices over a three-
vear period ended June 30, 1926. In
addition to a reproduction cost at new
and at present values and a reproduction
cost new less depreciation, a historical
reproduction cost value will be made.

At the Feb, 1 hearing in Oakland,
Herman Phleger, counsel for the Key
System, filed a report which showed
that despite a temporary increase in
revenue granted by the authority of
the Railroad Commission on Dec. 31,
1925, the additional revenue has fallen
short of-expectations.

When the 7-cent railway fare and
the 21-cent ferry fare were officially
authorized it was estimated by experts
of the Railroad Commission that the
company would require $800,000 addi-
tional revenue in 1926 to obtain the
finances necessary to make improve-
ments and to cover the $400,000 wage
increases.

Mr. Phleger, in his report, pointed
out that the revenue of the company
in 1926 exceeded that of 1925 by $277,-
000 and that bond interest paid in
1926 exceeded that paid in 1925 by
$125,857. During 1926 the company
spent $4,549,196, made up as follows:
Cars, $940,646; automotive equipment,
$198,901; boats, $1,794,977; service
cquipment, $99,436; way and struc-
tures, $1,515,235.

The money for these improvements
was obtained through the issue of the
following securities: First mortgage

3 per cent bonds, $2,500,000, an an-
nual charge of $137,5600; first mortgage
6 per cent bonds, $1,500,000, an annual
charge of $90,000, and equipment trust
6 per cent bonds, an annual charge of
$93,500.

The company is proceeding with the
formulation of plans for changes in its
pier, the report declares, and its of-
ficers are conferring with the city of
Qukland regarding the making of a
solid fill, but in view of increased oper-
ating costs in 1926 and the insufficient
increase in revenue it has not been pos-
sible to do any work on the pier ‘“and
it will not be prudent to attempt to do
so until the finances of the company
are in better condition.”

The two new ferryboats now in
course of construction at an Oakland
shipyard will be ready for service early
in March. e

Pennsylvania Railroad Talks of a
Future Power Plant

An announcement made at Philadel-
phia by the Pennsylvania Railroad on
Feb. 10 said that conferences had been
held between the officials of the Penn-
sylvania Railroad, Philadelphia Elec-
tric Company, Philadelphia Rapid
Transit Company, Public Service Cor-
poration of New Jersey, Philadelphia

Suburban Gas & Electric Comzany and
Counties Gas & Electric Company (the
latter two being subsidiaries of the
United Gas Improvement Company)
looking toward the construction of a
power plant of sufficient capacity to
provide for the rapidly increasing needs
of these properties, especially for 25-
cycle energy. In printing this an-
nouncement the newspapers said that
the site of the plant would probably be
on the Delaware River near Trenton,
N. J.; that it would cost about $10,000,-
000, and that the power generated
would be applied in extending the elec-
trification of the Pennsylvania Rail-
road. Contradictory reports concerning
the conferences, however, at once fol-
lowed, the Philadelphia Electric Com-
pany and the Philadelphia Rapid
Transit Comipany denying that they
had taken part in such negotiations. A
ﬁvg-year contract between the Philadel-
phia Electric and the Philadelphia
Rapid Transit for the supply of power
to the latter will expire in the spring.

Status of Winnipeg Franchise

There have been no new develop-
ments in the Winnipeg electric railway
franchise situation. The City Council
had the right under the original con-
tract made 35 years ago to take over
the system in 1927 at its physical value
by‘glvmg the company six months
notice of its intention to do so. Such
notice would have had to be given not
later than Aug. 8, 1926. The City
Council failed to give this notice and
consequently the franchise is auto-
matically extended for five years dating
from Feb. 8, 1927. The right of the
city to take over the system recurs
every five years from now on,

New Ticket Rates in Tacoma

Tickets good for six rides, with
transfer privileges, on all lines of the
Tacoma Railway & Power Company,
Tacoma, Wash., will be sold on street,
cars, effective Feb. 8, 1927, for 50 cents.
This new fare does not replace either
the .tokcn or the 10-cent cash fare
offering similar riding privileges. The
5-cen§ inner zone fare will likewise
remain,.

Decision to institute the new fare
was reached after conferences between
city officials and members of the City
Council. The new fare is simply an-
other experiment designed to provide
still further evidence of what is desired
by the riding public, and how the nec-
essary amount of revenue can best be
obtained. Offer of the new fare came
from Richard T. Sullivan, manager of
the railway. It will give a fare of 8%
cents for riders who do not care to
invest $1 in tokens, or who do not find
it convenient to go to one of the regu-
lar token-selling places. The wide dif-
ference between cash fares at 10 cents
and the token at 6% cents has led many
people who would otherwise not bother
with tokens to purchase them, Mr. Sul-
livan states. The new ticket fare will
practically restore the former 8-cent
cash fare,

Report of the railway for December,
with about ten days under the zone
_?ystem included, showed an increas2
in gross earnings but a decrease in
earnings per mile.
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New York City’s Transit Bills
Introduced

Bills embodying the New York City
administration transit program were
introduced in the Senate and Assembly
on Feb. 17 by Minority Leaders Bernard
Downing and Maurice Bloch.

One bill amends Sections 32, 39,
Chapter 4, laws of 1891 (New York
City rapid transit act) by authorizing
acquisition of any railway by eminent
domain in the event that terms and
conditions may not be agreed upon be-
tween the board or commission repre-
senting city and owners or operators of
the railway.

A second measure amends Section 11,
city home rule law, by empowering
local legislative body of city to enact
laws for ownership, establishing, con-
struction, acquisition and operation of
municipal bus and trackless trolley lines.

A third measure adds new Section
134-a to the Chapter 480, laws of 1910,
public service commission law, giving
the Board of Transportation such ad-
ditional powers and duties as may be
conferred by local legislative body of
city under the city home rule law.

A fourth bill amends Section 134,
public service commission law, by strip-
ping the Transit Commission of all
powers except that relating to the
rapid transit readjustment plan and
conferring such powers on the trans-
portation board.

The fifth bill adds new subdivision 12,
Section 49, public service commission
law, by authorizing any municipality to
cancel a contract, franchise or certif-
icate for privilege of transporting pas-
sengers or property if lessee, operator
or grantee thereunder shall petition, or
accept the benefit of the exercise of,
the powers by the commission in alter-
ing, changing or modifying the rate of
fare fixed in contract.

Another Finding in Superior

A coroner’s jury exonerated the one-
man street car operator, grade crossing
switchman and train engineer of all
blame for the street -car-passenger
train crash at Superior, Wis., on Jan.

6. The Duluth Street Railway was
censured because of the use of one-man
cars at this dangerous point, negli-
gence was charged on the part of the
Railroad Commission because it refused
a previous petition for extension of a
viaduct over the tracks where the acci-
dent occurred, neglect was intimated
in the case of the Great Northern Rail-
road for allowing its trains to operate
at an excessive rate of speed over the
crossing, and negligence was charged
on the part of the Northern Pacific
Railroad because the gates at the cross-
ing had not functioned properly at the
time of the accident.

Department Store’s Full-Page Ad
Features Pittsburgh Service

One of the most remarkable examples
of the co-operation between the Pitts-
burgh Railways, Pittsburgh, Pa., and
other interests of the community is the
full-page advertisement which Boggs &
Buhl ran in the Pittsburgh newspapers
on Jan. 19 to feature their annual
“Remnant Day.” The announcement
was repeated the next day, but in
smaller space.

The Boggs & Buhl department store
is on the so-called Allegheny side of
the city and therefore not in the gen-
eral metropolitan shopping area of
Greater Pittsburgh. On that account
many Pittsburgh prospects must figure
on using transfers.

To offset the disadvantagrs of loca-
tion, Boggs & Buhl have worked in
closest harmony with the commerecial
department of the Pittsburgh Railways
to assure ample service for their
patrons. Their annual “Remnant Day”
is a really big feature in Pittsburgh’s
retail merchandising and the Pittsburgh
Railways made every effort to see that
ample service would be provided. In
turn, Boggs & Buhl showed their ap-
preciation by featuring the electric rail-
way more than the sale itself. The
motto seems to have been: “Get ’em
on the cars first and the sale will take
care of itself.” The full-page adver-
tisement was concluded with the
slogan: “The Weekly Pass Is a Wise
Investment.”

FRIDAY --- DAY AFTER TOMORROW

REMNANT
DAY

“The Greatest Thing of Its Kind in America”

SPECIALLY INCREASED TROLLEY
SERVICE TO TAKE CARE OF THE
. CROWDS TO THIS GREAT EVENT

The very mention of these words “Remnant Day”
—and the date~-means the greatest out-turning of
shoppers Pittsburgh ever wiinesses—the “Greatest
Thing of Its Kind in America™~for good and def-

inite reasons.

The First Remnant Day we know of was held
at this store nearly half a century 3g0—a novelty
in those old days—-and the névelty and supremacy

re's has never &

|

—are you familiar with the
splendid street car facilities
available to reach this store?
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A CAR EVERY MINUTE TO-

Boaces & BunL

all above cars transfer to
and from all city cars

120 cars an hour pass the door—Crosstown cars (route
22) every 2)4 to 3 minutes each way throughout the
day---and seven other lines as well. Eight other fines
pass within one block of store both to and from downtown

= <idg, for!

rd
Upper Half of Plttsburgh Ad—Lower Half Listed Routes

New Name for Inland Empire
Under Great Northern Control

After announcing that the properties
of the “Inland” and allied interests, re-
cently purchased by the Great Northern
Railroad, would be known hereafter as
the Spokane, Cceur d’Alene & Palouse
Railway, officials at Spokane canceled
this new name and have made plans to
have the name changed legally to the
Spokane & Idaho Northern Railway.
Approval of the transfer of the prop-
erties to the Great Northern is now
pending before the Interstate Com-
merce Commission.

Commercial organizations in towns
of the Idaho panhandle requested the
Spokane & Idaho Northern title based
on grounds that the name Spokane has
always been used in the several titles
which these roads have borne, and be-
cause the name of the state of Idaho
has not been properly recognized and
used by business interests. The second
change in names was made largely in
deference to the wish to foster a spirit
of good will.

The properties to be purchased by
the Great Northern consist of electrie
interurban lines out of Spokane, most
recently known as the Spokane & In-
land Empire Railroad, to Moscow,
Idaho, and the Spokane & Inland Em-
pire, operating to Ceeur d’Alene, Idaho.

Suburb Agrees to Cleveland
Railway Plan

According to the Cleveland Plain
Dealer the second long step in carrying
out the metropolitan traction program
for the Cleveland Railway system has
been taken by the Cleveland Heights
Council. The program was submitted
in June, 1925. The Cleveland Couneil
approved it in April, 1926. Now the
Heights acts more than eighteen
months after the commission finished
its work. East Cleveland and Lake-
wood have yet to act.

The new franchise shows the fruits
of negotiation. The company wins the
one concession which the metropolitan
commission considered essential to the
plan; that is, the suburb agrees to pay
a fare 1 cent above what city passen-
gers pay. In return for this the com-
pany agrees to build extensions on
Mayfield and Cedar Roads and to es-
tablish a bus line on Fairmount Boule-
vard, These terms must have the ap-
proval of the Cleveland Council, but
no difficulty on that point is anticipated.
The community now awaits action by
Lakewood and East Cleveland.

“No Accident” Reward Plan
in Trenton

The Trenton & Mercer County Trac-
tion Corporation, Trenton, N. J., has
put into effect a “No Accident Bonus
Plan,” whereby a bonus of $1 a week
will be credited to each operator with
a clear accident record during that
week. Payments of bonus will be made
in a lump sum covering four weeks. To
be eligible to receive the weekly credit
the operator must work at least five
days of the week, a regular man must
total at least 40 hours and an extra
man at least 35 hours.
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Notes from Knoxville on f‘ares
and Threatened Bus Competition

C. H. Harvey, president of the Knox-
ville Power & Light Company, Knox-
ville, Tenn., says that the new fare ar-
rangement put into effect on Jan. 3,
consisting of the sale of weekly passes
at $1.25 per week, five tokens for 30
cents and single cash fare of 10 cents,
has met with very general public ap-
proval, and that the company has had
many letters of commendation and oral
comments on the convenience of the
pass, the purchasers finding so many
different ways that the pass can be
used to advantage. He feels, however,
that the guestion of whether or not
this new system is going to be satis-
factory to both the public and to the
company can be determined only upon
further trial.

In this connection it is of interest to
note that the application made some
time ago by the Knoxville Rapid Tran-
sit Corporation for a franchise has
been revived and that early action by
the Council has been requested. The
position of the Knoxville Power &
Light Company with respect to this
matter is that the granting of this gen-
eral franchise for bus operation is un-
desirable because there is no necessity
for the general installation of bus
reutes in the city and because this
kind of competition is ruinous and
against the public interest. The Knox-
ville Power & Light Company has been
willing, and is willing, to install and
operate buses where and when this
service is necessary and bears promise
of resulting in a reasonable profit.
The position of the company is that it
would undoubtedly be in the interests
of Knoxville to have any buses in-
stalled operated by the utility in con-
junction with its street railway system,
but it feels this should not be required
of the company until the public con-
venience and necessity is sufficiently
great as to justify it.

“Ride in the Street Cars”
in Seattle

Plans to make the week of Feb. 21-28
in Seattle, Wash., a “Ride in the Street
Cars” week, during which every one
will be urged to use the street cars and
help put the system on a paying basis,
have been adopted by a newly organ-
ized “Ride in the Street Cars” Club, in
which is represented scrvice clubs, com-
mercial clubs and improvement clubs.
All other clubs in the city will be asked
to get behind the movement and line
up the people in their localities, %o
that the receipts of the week will help
materially in getting the railway back
on a cash basis. A speakers’ bureau is
being organized to cover club meetings
for the next three weeks. Automobile
owners will be asked to favor the cars
for one week, refrain from picking up
passengers and give the cars all pos-
sible patronage. Clifford Wiley, chair-
man of the club, states that the move-
ment is in nowise directed against the
automobile. He asserts that the fact
that practically cvery club member
owns a car does not relieve him of the
respongibility of supporting the muniei-
pal railway as much as possible.

‘ Nes Notes

Wonld Grant Right of Eminent Do-
main to Interurbans.—The North Caro-
lina Senate has passed and sent to the
House a bill to allow interurban rail-
ways to do business in the state and to
give them the right of eminent domain.

New Franchise in Leavenworth.—
Officials of the Kansas-City, Leaven-
worth & Western Railway and the City
Commission of Leavenworth, Kan,,
have agreed upon the terms of a new
twenty-year franchise for the railway
to operate over city streets.

Fare Increase Proposed in Williams-
port.—Little more than a week aftor
the Public Service Commission ap-
proved the merger of four railway
companies in Williamsport, Pa., the
consolidated concerns known as the
Williamsport Railways filed a new
tariff, increasing the present rates.
Under the new schedule, announced by
the commission, the present fare of 5
cents would be raised to 8 cents with
two tokens for 15 cents. The increase
becomes effective March 1.

Fourteen Men Have Perfect Record.
—Throughout the year ended Dec. 31,
1926, fourteen employees of the Tide
Water Power Company, Wilmington,
N. C., held a perfect safety record.
During this time they operated cars
over the system without a single acci-
dent being charged against them. The
total car mileage operated during the
year was 738,000 miles.

Must Preserve Safety Rules.—Orders
have been issued by the Board of Public
Utility Commissioners of New Jersey
for the Ocean City Electric Railroad,
Ocean City, N. J., to improve service
over its lines. After investigation the
board stipulated that all one-man cars
should have properly controlled doors
and folding steps, rear doors for emer-
gencies, automatic signals to notify op-
erators when the rear doors are opened
and a signal system to enable passen-
gers to notify the operator to stop
the car.

All One-Man Cars in Rockford.—The
Rockford Public Service Company,
Rockford, Ill.,, which recently acquired
the Rockford traction interests, intro-
duced one-man cars on all its lines on
Feb. 15. Inclusion of the one-man car
clause in the franchise to the new com-
pany was considered one of the out-
standing features of that grant.

Fine Accident Record in Kansas City.
—The 1926 accident record of the
Kansas City Public Service Company,
Kansas City, Mo., is one of the most
impressive the trainmen of the com-
pany have ever made. During the year
681 traimmen operated day in and day
out without having an accident of any
kind for which they were responsible.
Motorman J. D. Shepard of Ninth and
Brighton headed the list.

Will Look Into One-Man Operation.—
City officials of Portland, Ore., recently
started an investigation to determine
whether the one-man street cars on
Broadway Avenue, operated by the
Portland Railway & Light Company, at

night interfere with traffic. If they do
the company will be “invited” to dis-
continue that sort of operation. The
question has also been raised as to the
one-man operation of cars on other
heavily traveled lines, and the whole
question may be considered by the
Council at an early hearing. City offi-
cials are resentful, it is stated, over the
fact that the change in operation had
been made without consulting the City
Council or traffic department.

Safety Course in Session. — The
Beaver County Section of the Western
Pennsylvania Safety Council announced
the third annual safety lecture course
from Jan. 6 to Feb. 24, 1927. The ses-
sions are held every Thursday evening
from 8 to 9.30 in the auditorium of the
Carnegie Library. This is a course for
foremen, superintendents, employers,
employees and others interested in the
prevention of accidents in the home,
the streets, the factory, the mine and
mill. In connection with the course
H. 0. Allison of the Beaver Valley
Traction Company invited the trainmen
and coach drivers of his company to be
present at the lecture on Feb. 3.

Tokens in Seattle Stores.—Tokens for
use on the Seattle Municipal Railway,
Seattle, Wash., will be sold at all down-
town stores beginning Feb. 8. This is
part of the plan to speed up cars and
reduce operation costs, relieve traffic
congestion by quicker loading, and pro-
vide a service to the rider. All down-
town stores have agreed to co-operate
with the railway officials and have of-
fered to make special displays of the
tokens, including window displays, to
attract customers’ attention. Cards
have been printed and will be displayed
on the cars urging patrons to buy their
tokens before getting on the cars. One
of the slogans is: “A token in the
hand saves time.”

Fire Insurance on Railway Property.
—The Detroit Street Railway Commis-
sion at its meeting on Jan. 25 voted to
take out $5,000,000 in blanket fire in-
surance on municipal railway property
and to distribute the insurance equally
among six agencies and companies.
Sixty-eight bidders were reported, the
successful ones selected by the com-
mission being Johnson & Higgins, Wil-
lett & Hughes, Michigan Insurance
Agency, John A. Parks Company, Ed-
ward T. Fitzgerald and Gorman &
Thomas.

Commission’s Order to Stand.—Und-=v
a stipulation filed, the Public Service
Commission on Feb. 11 discontinued
the proceedings instituted by the
Mayor of Elmira, N. Y., against the
Elmira Water, Light & Railroad Com-
pany over rates charged by it for gas
and electricity and street railroad
transportation, and permitted the with-
drawal of the complaints and cross-
complaints. The order provided that
nothing therein contained shall affect
or impair the order of the commission
on May 7, 1925, authorizing a maxi-
mum street car fare of 7 cents In
Elmira, and the tariff filed under this
order is to remain in full force and
effect. Commissioner Van Namee said
that an increase in rates would be nec-
essary if the company were to obtain
anything like a fair return on the value
of its property.
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Recent Bus evelopments

Bus Substitution Considered on
New Jersey Interurban

/

Because of the bad condition of pav-
ing on a number of streets over which
the Morris County Traction Company
operates in Essex and Morris Counties
in New Jersey proposals have been
made that car service be discontinued
and bus service started in its place.
The main line of this railway is be-
tween Lake Hopatcong and Maplewood,
where connection is made with tracks
of the Public Service Railway, permit-
ting through operation to the center of
Newark. In all, nearly 50 miles of
track is operated, about half of which
is on private right-of-way.

For a number of years the company
has been in financial difficulties. In
July, 1923, a receivership was ordered
by the court because of the refusal of
a minority interest to agree to a re-
financing plan. Prior to that, in 1918,
the earnings being insufficient to meet
the full interest charge on the bonds,
the bondholders agreed for a period of
five years to exchange the 5 per cent
coupons on their bonds for new coupons
at 2 per cent and income trust certifi-
cates to cover the difference. Under
the trust agreement the 3 per cent
coupons attached to the income trust
certificate were automatically canceled
each year when the earnings were in-
sufficient to permit payment. During
the following five years the 2 per cent
coupons were regularly met and the
income trust certificates were canceled.

Before the expiration of this pro-
posal, in ‘1923, a refinancing plan was
submitted to the bondholders. Accord-
ing to this plan they were to accept
new bonds at 6 per cent for half of
their holdings and non-cumulative pre-
ferred stock for the other half. Execu-
tion of this plan required the consent
of all bondholders. Unfortunately,
three individuals out of a total of 286,
representing only 3.13 per cent of the
bonds, refused to deposit their holdings
for exchange and the refinancing plan
could not be undertaken.

When the original paving agree-
ments were made macadam paving was
in general use throughout the territory
in which the company operates, and it
was stipulated that the paving work
done by the railway should be of this
type. In recent years, however, heavier
pavements have come into use and an
attempt has been made to have the
railway install these more expensive
kinds. To this the company has ob-
jected. As a solution of this difficult
problem a bill was introduced in the
New Jersey Legislature a year ago to
relieve electric railways in part of their
paving obligations. Although passed
by the Senate and General Assembly,
this bill was vetoed by the Governor
and the question reverted to its
original statns. A similar bill has
recently been presented to the Legis-
lature, but no action has yet been taken.

Meanwhile O. G. Schultz, general
manager of the railway, has proposed

to remove the tracks and operate huses
from Maplewood to Lake Hopatcong.
Formal application for the necessary
permits has not yet been made, but it
is said that the company is hopeful of
making the change by April 15. The
municipalities would then do the re-
paving. Much favorable comment has
been made concerning the pavement im-
provement feature of the plan.

Bus Service for Wisconsin Cities

Service on the lines of the Wisconsin
Public Service Corporation in Two
Rivers and on the interurban line be-
tween Two Rivers and Manitowoe will
be abandoned if the Wisconsin Railroad
Commission and the cities affected ap-
prove the discontinuance. Both the city
service in Two Rivers and the inter-
urban service are being run at a loss.
In addition the city of Two Rivers has
started an extensive paving program
on streets occupied by the city lines
and the internrban which would entail
a burden heavier than the railway feels
the traffic can bear.

C. R. Phenicie, vice-president of the
company, who appeared before the City
Councils of Two Rivers and Manitowoe
recently, stated that ever since the cor-
poration purchased the Manitowoc &
Northern Traction Company the road
has been operated at a loss. It is his
idea to discontinue railway service and
establish service by bns in Two Rivers
and between the two cities. Several
months ago railway service was aban-
doned in Manitowoec due to lack of
patronage and the street cars there
were replaced by a bus system.

Injunction Sustained at Louisville

A motion to dissolve a temporary in-
junction restraining the People’s Tran-
sit Company, Louisville, Ky., from
operating buses on Broadway was
cverrnled by the Court of Appeals at
Frankford on Feb. 12. The court, in
overruling the motion, ordered the case
heard on its merits.

The temporary injunction was
granted the Louisville Railway by
Judge William H. Field recently and
carried to the Court of Appeals by the
bus company. -

The question to be decided, Judge
Thomas said, was whether the operators
were required to hold a franchise when
they have already been granted licenses
and permits by the city.

The court said that the question is “a
far-reaching one since it would not
only affect the various municipalities
in the commonwealth, but it might also
affect a county if it shonld attempt to
grant such privileges over its public
highways.” In view of this it ordered
the case tried on its merits.

The transit company in its appeal
against the injunction said it was
operating under a permit and license
issned it by the city, while the railroad
contended that “privileged” users of
highways mnst have a franchise.

Auto Stages to Replace
Interurban Trains in Washington

In the face of considerable opposi-
tion, the Department of Public Works
at Olympia, Wash., recently granted
the application of the Pacific North-
west Traction Company, which oper-
ates an interurban-stage line between
Seattle and Bellingham, to substitute
stages for certain internrban trains be-
tween Bellingham and Mount Vernon.
The department was urged by the City
Council, Chamber of Commerce and
practically every civiec club in Belling-
ham to grant the permit, declaring that
Bellingham and Whatcom County are
being disecriminated against because
they had no stage connections to Skagit
County and Seattle and that the serv-
ice would be a convenience and neces-
sity.

The department granted the permit
after the company testified that the
gross operating revenues of the inter-
urban had decreased steadily during
the past few years; that it was neces-
sary to increase the revennes between
Mount Vernon and Bellingham and to
curtail the operating expenses of the
electric interurban line, which would re-
quire a reduction in the amount of serv-
ice rendered; that increased patronage
might be expected by reason of the co-
ordinated service, and the fact that the
bus is able to render more service to
intermediate points along the highway
than is now furnished by the electric
railway.

The permit was opposed by a group
of residents of Skagit County in Mount
Vernon and Anacortes, who now
threaten to ecarry their fight to the
courts. Attorneys for the objectors
declared that there was sufficient
ground for appeal because of the basis
upon which the department rested its
decision, which they declared amounted
to a subsidy for the railway by the de-
partment because the company had not
been making sufficient money. The de-
partment declared that the objections
of the Skagit County residents were
not germane to the issues involved and
were without the jurisdiction of the
department. They include a charge
of increased danger to the general pub-
lic by reason of increased traffie, exces-
sive speed and insufficiency of present
tax methods to cover adequately the
use of public highways by motor ve-
hicles.

Tax on Interstate Buses Upheld

Much attention has been attracted
by the decision of the United States
Distriet Court in Connecticut confirm-
ing the right of the state to levy a
mileage tax on buses engaged in inter-
state commerce. It appears that a law
was passed in Connecticut in 1925 im-
posing a tax of 1 cent a mile on inter-
state buses traveling on State high-
ways. The Interstate Buses Corpora-
tion contested the act as unconstitu-
tional under Section 8, Article I, which
gives to the Congress the regulation cf
commerce among the several states.
The law did not undertake to make
interstate commerce subjeet to the jur-
isdietion of the utilities commission as
the intrastate carrier is in Connecticut.

The opinion was written by Judge
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Martin T. Manton of Brooklyn. An-
other Brooklyn Judge, Marcus B.
Campbell, also sat in the court, and
the third judge was Edwin S. Thomas
of Norwalk, Conn. Judge Manton
wrote that there could not now be a
serions donbt that where the state had
at its own expense furnished special
facilities snch as highways for the use
of those engaged in commerce, inter-
state as well as domestic, it could exact
compensation therefor. The theory of
the excise tax, he said, was consistent
with the rulings of the United States
Supreme Court in cases concerning the
use of special privileges and facilities.
All that was required was that the tax
shonld be reasonable in relation to the
privilege. He wrote:

Ag long as the dlseretion exereised by
the State goes to the point of exerting its
taxing pewers in prepertion to and adjust-
ing the scheme, basis and amount of the
tax to the possible extent and result of
the use of the reads it is not an inter-
ference agalnst Interstate commerce. The
state, however, may not enact a statute
which requires an interstate earrier of
passengers by motor bus to secure a cer-
tifieate to establish the public cenvenience
and necessity of operating the buses.

Interstate business must pay its way and
the expenses to others incident te the use
of it.

Steam Bus Tested in New York

The Fifth Avenue Coach Company,
New York, is testing a standard bus
chassis driven by a new type of automo-
tive boiler, Used with a steam engine
of conventional type, the vehicle is said
to combine flexibility and economy. The
tests are under the supervision of L. H.
Palmer, vice-president of the Fifth Av-
enne Company, and William McClellan
of the engineering firm of McClellan &
Junkersfeld, Inc. Ten tons of railway

_ car axles are used on the test chassis to

approximate the weight of a fully
loaded bus. The vehicle is being driven
about the city, particu'arly in the hilly
districts of Washington Heights. Both
Mr. Palmer and Mr. McClellan said the
tests werc not far enough advanced to
determine definitely how it would op-
erate under actnal working conditions.
The device is also being studied by one
large city electric railway as a sub-
stitute for the expensive underground
conduit system.

Buses Supplant Cars. — Implying
abandonment of its internrban line be-
tween Raymond and South Bend,
Wash., the Willapa Electric Company
has been granted permission to provide
service by bus between the two cities.

Applies for Permission to Run Buses.
—The St. Lonis Bus Company, affiliated
with the United Railways, St. Lonis,
Ma., has applied to the St. Louis Board
of Public Service for permission to op-
erate buses on Olive Street when that
street is widened from 60 ft. to 100 ft.
between Twelfth Bounlevard and Chan-
ning Avenne. The bus line would co-
operate with the cars of the railway.

Buses Replace Cars.—The Worcester
Consolidated Street Railway has dis-
continued railway service on its line
between Clinton and Worcester, Mass.,
and substituted bus service. The
change became effective on Feb. 7.
C. V. Wood, president, has announced
that it is probable other suburban lines
operating out of Worcester will be con-
verted to bus operation.

25

Financial and Corporate

Boston L’ Reorganization

Chairman of the Metropolitan Board
Qutlines Plan Now Up for Extension
of Public Control.

Henry I. Harriman, chairman of the
Divisian of Metropolitan -Planning,
which has reported to the Legislature
of Massachusetts the proposition for
reconstruction of the financial structure
of the Bostan Elevated Railway with a
50-year extension of the term of public
contrel, has submitted to the commit-
tee on metropolitan affairs and the
committee on street railways of the
Legislature a statement of reasons antl
recommendations.

NEw RaPID TRANSIT COMMISSION

PROPOSED
He says that a reorganization of the
Elevated would be accomplished

throngh the sale of its assets to a new
rapid transit corporation for approx-
imately $24,000,000 of common stock
upon which 5 per cent was guaranteed
and $26,000,000 of preferred stock upon
which 43 per cent was guaranteed, the
new transit company, of course, assum-
ing the obligations of the Elevated.
Public control would be extended to the
new transit company for a period suffi-
ciently long to permit the preferred
stock to be retired through the opera-
tions of a sinking fund by the end of
the new peried of public control. He
said in part:

In my explanation of the bili 1 referred
speclfically to a dividend saving of approx-
Imately $800,000 and referred in a general
way to additional savings which would be
made in tax payments, beth under the plan
suggested and under a modificatlen ef the
same which would substitute 4% per cent
debentures for the 44 per cent preferred
stock, it, of course, heing understeod that
the dehentures, like the preferred steck,
weuld be tax free in Massachusette and
would be l)ald off during the period of pub-
fic contral. Since the hearing the detalls
of the tax savings have heen warked aut
and are mast interesting and important.

The federal corperation tax is 1334 per
cent on the net earnings (which in the
case of the Elevated are its dividend pay-
ments), and a saving of $800,000 in dividend
payments, therefere, means an additional
saving in federal taxes of a little mere than
$100,000, bringing the actual saving under
the plan suggested by us to $900,000.

DEBENTURES FOR PREFERRED STOCK

If dcbentures are substituted for pre-
ferred stock, such substitution willi change
a dividend payment inte an interest pay-
ment upen which there i8 no federal cer-
poratien tax. This interest payment will
be a trifle under $1,200,600 a year, upon
which the federai carporation tax =aving
will be abeut $160,000 annually. This sav-
Ing sheuld be added te the previous saving
of §900,000, making the total saving about
$1,060,000. The substitution of debentures
for preferred steck will aiso effect a saving
te the FElevated road eof between $310,000
and $340,000 in its present Massachusetts
franchise tax, se that the, totaf immediate
saving to the Elevated road resulting frem
the adoptien ef our plan of reorganizatien,
modified, however, hy substituting de-
bentures for preferred stack, would be ap-
proximately $1,400,000, te which sheuid be
added a further saving of at least $200,000
in bond interest as old issues mature and
new jssues at fower rates are put out. This
larger saving will make it feasible to set
up a semcwhat larger reserve for the re-
tirement of the debentures and thus make
possible a sherter term ef public central,
say te 30 years, if it is deemed desirabie.

As either the preferred stock or the
debentures will be callable for the re-
tirement fund at par it is safe to
assume that the retirement fund will
be compound at 43 per cent per annum.
Accordingly, the $26,000,000 of deben-
tures or preferred stock of the new
company can be retired by an annnal
payment of $420,000 if the term be re-
duced to 30 years, or $235,000 per annum
if it be reduced to 40 years.

An annual payment of $470,000
would retire both the preferred and
common stocks at the end of a 40-year
term. With any of the above payments
the balance of the savings effected by
the reorganization of the Elevated,
and available for the payment of the
indebtedness to the city and for new
subway rentals, would be from $900,000
to $1,200,000. Because of the large sav-
ings effected Mr. Harriman recom-
mends the substitution of the tax-free
debentures for preferred stock in the
reorganization plan.

This suobstitution of debentures for
preferred stock might be objected to by
the present bondholders on the theory
that it unbalances the present ratio of
stock to indebedness. As the de-
bentures wounld be all gnaranteed by
the .state and would all be retired
within the period of public control, it
wonld be perfectly safe to make these
debentures junior to the outstanding
bonds. It would also be necessary to
make the debentures tax exempt in
Massachusetts in order to make them
a form of security acceptable to the
present preferred stockholders.

Gary Employees Subscribe 100
Per Cent for Railway Stock

Employees of the Gary Railways,
Gary, Ind., brought to a successful
close on Feb. 14 the company’s preferred
stock sales campaign by snbscribing 100
per cent to their allotment. Every one
of the 310 employees of the railway
subscribed for one or more shares, thus
topping the mark established during a
similar campaign in the fall of 1925,
when 92.6 per cent of the employees
purchased stock. The average holding
is less than 13 shares per employee.

The present issue of $200,000 par
value of 7.2 per cent class A preferred
stock was offered for sale under the
customer-ownership plan beginning on
Feb. 1 by the Utility Securities Com-
pany. Employees of the Gary Rail-
ways were the only persons partic-
ipating in the public sale. Because of
the limited number of shares available,
orders from employees were given first
consideration during the first five days
of the sale. Subsecriptions from patrons
and other investors in communities
served by the company were un-
usunally heavy and the issue was aver-
subscribed within ten days.

The stock was offered at $98 a share,
either on cash or dcferred payment
terms, at which price it yields about
7% per cent in annnal dividends.
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Redemption Plan Suggested

Seattle Bondholders Co-operate with
Mayor in Alleviating Railway’s Bur-
dens—Herberg Suit Continues

A plan for the reduction of bond re-
demption payments on the Seattle
Municipal Railway, Seattle, Wash,,
from $833,000 a year to $500,000 a year
by extending the bond redemption
period over an additional eight years
has been placed before Mayor Bertha
K.:Landes by A. W. Leonard, president
of" the Puget Sound Power & Light
Company, as the reply of the railway
bondholders to the request of the
Mayor for co-operation in lightening
the railway’s financial burdens. Mr.
Leonard recently returned from Boston,
where he conferred with the board of
trustees of the Stone & Webster in-
terests.

As a condition the bondholders insist
that the present contract provisions
‘giving priority to the bonds over all
other obligations of the railway be fully
protected by necessary legislation. The
present holders of the purchase bonds
ask the city to use good faith in en-
deavoring to obtain an extension of
other outstanding bonds, amounting to
approximately $1,650,000, which would
mature prior to the Stone & Webster
bonds if the latter were extended. If
this could not be readily arranged, the
purchase bondholders will waive prior-
ity as to these bonds, with the under-
standing that no other bonds junior to
them would be issued.

The bondholders, in their plan, also
suggest that if they are willing to
assist the utility $1,000 a day in de-
ferring annual bond payments, it is
only fair to the thousands of railway
patrons that the city accelerate the
steps it has taken to increase earnings

and still further reduce operating
expenses,
In this connection it has been

estimated that a reduction in power
costs would save the railway $200,000
a year. The sale of power to the rail-
way constitutes approximately 9 per
cent of the light department’s business.
Mayor Landes and several of the Coun-
cilmen favor the plan as a simple way
out of the difficulties-of the line.

While the Mayor and the City Coun-
cil are considering the plan suggested
by the Puget Sound Power & Light
Company to reduce bond redemption
payments on the Seattle Municipal
Street Railway, litigation invelving the
railway in the federal and Superior
courts is moving forward. Judge Calvin
S. Hall of the Superior Court has ruled
that the company will be a defendant

in the suit started by J. G. Von Herberg

to compel the city to apply all receipts
of the railway first to wages of its
trainmen before any provision for bond
redemption or other obligation be made.
Immediately after this ruling, Mr. Von
Herberg filed a motion in federal court
asking that a complaint the company
filed there be dismissed so far as he
was made defendant.

The city filed a similar motion in the
federal court, asking permission to be
withdrawn as a defendant in a suit the
company filed on Jan. 13. The power
company, in its suit, named both the
city and J. G. Von Herberg as defend-

ants, asking that the city officials be
restrained from withholding payment
of the bond redemption and interest on
the railway purchase contract until op-
erating expenses of the line have been
paid. The city’s motion asks that the
company’s bill of complaint be d.ls-
missed in so far as it refers to the city
as a defendant.

Action by Mr. Von Herberg and the
city indicates that both want to see the
railway litigation settled in the state
courts rather than in the United States
courts. In his suit in the state courts
Mr. Von Herberg sought to have ‘the
city enjoined from putting money into
the railway purchase bond fund until
operating expenses had been paid. The
city filed a bill of interpleader asking
that the power company be made a
defendant.

Good Showing in Milwaukee

Net Income in 1926 Increased by
$1,186,867—Financial Structure
Improved During Year.

Operating revenues of the Milwaukee
Electric Railway & Light Company,
Milwaukee, Wis., from transportation
of passengers, freight and express
were $10,937,411 for the year ended
Dec. 31, 1926, an increase of 3.03 per
cent compared with the year 1925. Op-
erating revenues of the electric and
heating departments were $15,282,343,
an increase of 14.24 per cent over the
previous year. Net income available
for dividends was $4,025,699, compared
with $2,838,831 in 1925. Net capital
expenditures for additions fo property
and for betterments during the year
were $7,409,146, after deducting re-
placements and property that was
withdrawn from service. These facts
were disclosed in the annual report to
the stockholders.

Expenditures in the railway utility

STATISTICS OF RAILWAY OPERATION AT

MILWAUKEE
1926 1925

Miles of track owned..... 429.74 419.28
Miles of trackleased..... 1.90 1.90
Miles of revenue track

operated.......u..000 399.00 391.49
Revenue passengers car-
e 154,908,620 150,591,216
Transfer passengers car-

Tied oo i o 54,648,880 53,635,554
Per cent transfer to

revenue passenger. ... . 35.28 35.61
Receipts per reveaue pas-

Y300 L0 e o il Rt $0.0677 $0.0677
Number of passenger and

express cars owned.. ... 912 861
Number of passenger

motor buses owned..... 14) 124
Kilowatt system demand 182,868 174,604

cars were purchased and placed in serv-
ice during the month of December.
Twenty new buses were purchased dur-
ing the year. Four new snow sweepers
and other necessary transportation
utility equipment were purchased or
constructed in the company’s shops.

The financial structure of the com-
pany was considerably altered and im-
proved during the year.” The ratio of
funded debt to the total capitalization
was 64.6 per cent on Dec. 31, 1925, and
was reduced to 54.6 per cent on Dec.
31, 1926. This decrease was accom-
plished by the sale of additional com-
mon and preferred stocks to provide
funds for retiring $6,500,000 consoli-
dated first mortgage bonds which
matured and were paid on Feb. 1, 1926.
The proceeds of the sale of common
and preferred stock were also used in
part to finance new construction during
the year. The total par amount of se-
curities retired was $19,576,600 and the
total par amount of securities issued
was $22,435,900.

S. B. Way, president, states that the
transportation revenues of the company
showed some improvement over previ-
ous years; the operation of an in-
creased number of one-man safety cars
during the non-rush hours and im-
provements to passenger equipment

INCOME ACCOUNT OF THE MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY

1926 1925

OperatingTeVEnNen. ... - suivas « i sy « sl s siarer Halslsraisiale olata $26,219.7548 Loii vl $23,992,653
Operating expenses:

Ordinary operating expenses.. ........... ... $15,369,656 ........... $14,415619 ...........

TIEHTERABION T o w05 B o el sivia » o000 5| AR ,043,191 ... ... .... 1,847,077 ...........

e U s . R 7 2,283,191 ..........- 2,160,755 ...........
Total OpPerating €Xpenses. .ovvee v veevenaneons sovrenany-n  $19,696,038 .......... $18,423,451

Net operating revenues. . ....coove v ens  cevsnneenns $6:523,716) wiosie .- el $5,569,202
Non-Operating TeVenNes. . . voee e vrioansassons seotennnnne 5,348 ........... 7,

GUOBBHTIOOING:. « v «v:occi0 wioinive v wixisisis o »i0aialb itleroi | Neroeitlalela $6.859,064 ........... $5,926,877
Interest charges:

Interest on funded debt................ £ A0 $2,266,754 ..uiconenss $2,574,457° SRR

Interest on depreciation reserve bslance.. ..... 521,979 i iveeene 471814 . LR
Interest on otherreserves. . .....o.ooeeeennneeans 44630 ........... 41,772 e

Totalinterest ChAIZES. . ....covvierinnrienes cevenninans $2,833,363 ........... $3,088,043

INBEIICOME st o« s dinin dloiaivs s o o uialaleleinse e I el ettt Y $4,025698 ... nsniatn $2,838,831

include principally the construction of
the new rapid transit line, consisting of
new double track on private right-of-
way; extension of double track on Cen-
ter Street in the city of Milwaukee to
60th Street; double tracking Downer
Avenue; extension of track on First
Avenue; extension of double track on
Forest Home Avenue; rebuilding and
double tracking Twenty-seventh Street,
and double tracking Howell Avenue.
Approximately 103 miles of new track
was constructed and added to the sys-
tem during the year.

Forty new one-man safety passenger

and rapid transit service should im-
prove the future earnings of the trans-
portation department.

The relations between the employees
and the company continue to be satis-
factory. The Employees’ Mutual Bene-
fit Association has now 6,110 members.
The Employees’ Mutual Savings Build-
ing & Loan Association continues to be
a very important factor in establishing
homes for employees and their fam-
ilies. Upward of $10,801,960 has been
provided members for this purpose
since the inception of the association
in April, 1914,
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Balance in Columbus $1,383,483

According to the report of the sec-
retary and auditor of the Columbus
Railway, Power & Light Company,
Columbus, Ohio, the net balance of
the company in 1926 was $1,383,483,
against $672,600 for 1925. These facts
were contained in the thirteenth annual
report of the board of directors to the
stockholders. Cyrus S. Eaton, presi-
dent, states that the continued healthy
growth of the company’s business is
reflected in the reports submitted.

During the year the company issued

INCOME ACCOUNT OF THE COLUMBUS
RAILWAY, POWER & LIGHT COMPANY

1926 1925
Railway operating revenues,.. $3,409,499 $3,383,966
Power, light & heat operaung
POVENBE I S S ke s s s 5,887, 572 5. 3l6 787
Non-operating revenues...... 33 87 10,236

$9,330,259 $8,710,989

$5,086,958 $4,914,303
953,239 912,275

$3,290,061 $2,884,410

Deductiona from groes income:
Interest charges............. $882,702 $848,577
Other deductions............ 64,126 66,974

Totaldeductions. ......... $946,828 $915,552

Total grossrevenues. .. .. ..

Grossincome. ............

Net income available for sink-
in divideada and
otﬁer financial requirements $2,343,232 $1,968,858

Deductions from net income:

Sinkingfound. ... .co:..oiv. . $304,587 $319,439
Dividends:
First preferred atock....... 329,207 164,794
Series B preferred stock. ... 325,954 361,616
Common atock........coen vevneenin 450,408
Balance (credit to profit and
loss account).............. $1,383,483 $672,600

$1,857,100 of its first preferred 6 per
cent stock. Of this amount $1,500,000
went to the public through its bankers
and $357,100 to employees and cus-
tomers. All stock was sold to the
public, employees and customers at par
in a customer-ownership campaign con-
ducted by the employees of the company
and supplemented by schedules of edu-
cational advertising in the Columbus
daily newspapers.

The company’s policy of carrying out

PROFIT AND LOSS ACCOUNT OF THE
COLUMBUS RAILWAY, POWER &
LIGHT COMPANY

1926 1925
Ba(l:an::ﬁ at beginning of year..$3,603,925 $3,053,726

Balance from each year’s oper-

B O e s e s w0 causine 1,383,483 672,600
Delayed income credits.. .. ... 11,668 15,893
Miscellaneoua credits ...... 6913 .........
Total credits.. .......... $5,005,990 $3,742,220
Debits

Dividends (paid in stock):
Series A preferredstock..... .....co.o0 vevei.l,
Series B preferred atock .......................

Delayed income debits.. .

Miscellaneous debite.........

(Total debits. ...c.oc.vuis

$63,227 (.. ...
28,732  $138,294
$91,960 $138,294
$4,914,030 $3,603,925

an extensive improvement program was
continued. This is evidenced by the fact
that total expenses chargeable to prop-
erty account were $3,670,608. Of this
amount $541,650 was used for track and
roadway projects and $93,331 for cars
and equipment. Railway improvements
inclnded new track, reconstructed track,
track removal and special work. Roll-
ing stock improvements included the

TRAFFIC STATIS
RAILWAY, PO

ICS OF THE COLUMBUS
R & LIGHT COMPANY
1926 1925
64,841,596 64,591,271
16,573,110 16,420,874

81,414,706 81,012,145

Ravenua passengers..........
Transfer passengers..........

Total passengers..........

Per cent of transfers to total

PASSENEers. v v oncesinss 20.36 20.27
Revenue per revenus pas-

aengerain cents....o..v.00. 5.09 5.09
Revenue per passenger mclud- i

ing transfers, in cents. . 4.05 4.06
Car mileage. i ihieii. « suisieis 9,521,782 9,464,862

overhauling of 166 cars and the paint-
ing of 115 cars. In addition six gas-
electric buses were purchased during
the latter part of the year and put in
crosstown service. During the year
1.84 per cent of the gross receipts was
used for claims cost.

Springfield Property Passes
to New Haven

Control of the Springfield Street
Railway, Springfield, Mass., passed to
the New York, New Haven & Hartford
Railroad at a stockholders’ meeting on
Feb. 14. Directors were increased from
seven to nine. They include E. J. Pear-
son, E. G. Buckland and A. P. Russell,
New Haven; W. E. McGregor, Boston;
George Dwight Pratt, Charles W. Bos-
worth, Clark V. Wood, George B.
Bulkley and Henry A. Field, Spring-
field. The last three were re-elected.
President Pearson of the New Haven
was made chairman of the board, which
immediately ratified the $1,500,000 im-
provement program. The executive
staff of the Springfield Street Railway
is unchanged. Clark V. Wood remains
as active head. At a reorganization of
the Springfield Railways E. J. Pearson
was made president. New trustees
with him are Messrs Buckland and
Russell. C. M. Rogerson and Leverett
Candee were re-elected vice-president
and treasurer respectively of the
Springfield Railways. William Crowe
continues as secretary of both the
Springfield Street Railway and the
Springfield Railways and Bentley W.
Warren as general counsel.

Approval Sought for Sale of
Coral Gables Road

Approval of the sale of the Coral
Gables Rapid Transit Company, Coral
Gables, Fla.,, and all equipment is to
be requested before the State Railroad
Commission. Petition for the approval
is to be filed within the next few days
by John M. Murrell, Miami, attorney
for the company. The monetary con-
sideration involved was not given. It
will be recalled that some time ago a
proposal was advanced for the sale of
the road to the city, but the informa-
tion at present at hand about this lat-
est move by the company does not
make it plain whether or not the appli-
cation now made is in furtherance of
that plan.

Will Discontinue Line.—The Coast
Cities Railway, Asbury Park, N. J.,
will discontinue its inside belt rallway
oun March 1. The company claims that
there is no further public demand for
the belt line. The poles and tracks
will be removed.

Capital Traction Would Buy Leased
Line.—The Capital Traction Company,
Washington, D. C., has opened negotia-
tions for the purchase of the Washing-
ton & Maryland Railway, which runs
from Fourteenth and Kennedy Streets,
Washington, to Takoma Park, Md., ac-
cording to reports received by the
Public Utilities Commission. The com-
pany has been operating the line for
the last ten years under a lease which
expires on Feb. 19.

Increase in Capitalization Approvead.
—At the recent annual meeting of the
Wisconsin Public Service Corporation,
Green Bay, Wis.,, approval was voted
of the plan recently projected to in-
crease the authorized capital stock of
the corporation from $8,500,000 to $20,-
000,000. Consequently the number of
preferred shares will be increased from
55,000 to 125,000 valued at $12,500,000,
and common from 30,000 shares to
750,000 shares valued at $7,500,000.
The value of common stock at par is
reduced from $100 to $10. It is not
likely that any considerable amount of
the stock will be issued in the near
future.

$2,500,000 North Shore Notes Issued.
—Halsey, Stuart & Company and the
National City Company, New York,
are offering for subscription at 993 and
interest, yielding more than b5.65 per
cent, $2,500,000 of Chicago, North
Shore & Milwaukee three-years 5% per
cent gold notes. The notes are dated
Feb. 1, 1927, and interest is payable on
Feb. 1 and Aug. 1. They are in the
denomination of $1,000, $500 and $100.

Financing of New Rockford Compa-
nies Approved.—The Illinois Commerce
Commission has authorized the Rock-
ford Public Service Company, Rock-
ford, Ill., to issue bonds to the extent
of $1,000,000 against the company’s
holdings and stock to the amount of
$500,000. The Rockford - Belvidere
Railroad, recently acquired by the Ellis
interests, has been authorized to oper-
ate the electric railway between Rock-
ford and Belvidere and to issue $150,000
of stock. The formal approval of
these plans completes all details of the
financing of the successor companies
at Rockford.

New British Columbia Director.—W.
G. Murrin has been elected a director of
the British Columbia Electric Railway,
Vancouver, B. C., Canada. Mr. Murriu
is vice-president of the railway.

Valuation of Discontinued Properties
Computed.—Electric railway systems of
the aggregate value of $591,225, located
in Salem and Eugene, Ore., have dis-
continued operations owing to the fail-
ure of the public to support them
adequately. The Public Service Com-
mission has also authorized the Willa-
mette Valley Southern Railway fo dis-
continue the operation of 12 miles of
railway in the Salem district. The
books of the State Tax Commissioner
show that the apportioned valuation
placed on all these discontinued rail
systems is $377,021. This source of
state revenue will, necessarily, cease
with the dismantling of the carrier
lines in question. The Willamette Val-
ley Southern is owned and operated by
the Portland Electric Power Company,
while the Salem and Eugene systems
have been operated by the Southern
Pacific Company.
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Personal Items

G. R. Green Hezds Master
Mechanics

Superintendent of South Bend Road
Heads Central Equipment
Men’s Organization

George R. Green, .general superin-
tendent of the Chicago, South Bend &
Northern Indiana Railway, Michigan
City, Ind., and its affiliated lines, the
Southern Michigan Railway and the
Railway Transit Company, a bus oper-
ating organization, has® been elected
president of the Central Electric Rail-
way Master Mechanics® Association.
Few men in mechanical circles in the
Central Electric Railway Association’s

G, R. Green

territory are better known than is Mr.
Green; few men have had a career more
spectacular than he and few have risen
through the ranks to greater respon-
sibility.

Twenty-six years ago Mr. Green
started to work at the age of fourteen
as an armature winder’s helper with
the Detroit United Railway. He was
not content merely to assist in winding
armatures and then to wind them him-
self. He studied the whys and the
wherefores. It did not militate one iota
against his upward progress that he
remained with the Detroit United prop-
erty for eighteen years, except for
three years between 1909 and 1912,
during which time he was master me-
chanic of the Saginaw & Flint Railway.

At first promotions came slowly and
advancement was by small steps, but
initiative, persistence and hard work,
combined with an interest in the prob-
lems of his company outside of his
immediate duties, won for him deserved
recognition. He finally rose to the
position of general foreman of inter-
nrban equipment with the Detroit
United Railway, but when he did attain
that position, few other men in the
country were better qualified by experi-
ence and training than was he.

In July, 1920, Mr. Green went to
South Bend as superintendent of equip-

ment. So thoroughly impressed was
the management with the man’s abil-
ity that when it appeared that railway
service might be supplemented with
buses, he was selected to study bus
operation in other cities. When the
new service was decided upon, he was

. placed in charge of starting the buses

and operating them. Next followed
his appointment to be general superin-
tendent of the rail lines and buses. He
was appointed to this post in March,
1925.

Retirements and Changes
in Rockford

A. P. Lewis of Wichita, Kan., has
been appointed general superintendent
of the Rockford Public Service Com-
pany, recently acquired by T. M. Ellis.
Mr. Lewis succeeds Archie Andrew,
who retires from the post as super-
intendent of transportation of the old
Rockford City Traction Company after
25 years service. Five veteran depart-
ment heads in executive positions are
retired under the new ownership. Be-
sides Mr. Andrew they are Edwin Maix,
maintenance of way engineer; Shell B.
Smith, claim agent; H. D. Hollenbeck,
purchasing agent, and Otis R. Hill,
superintendent of equipment.

J. D. Whittemore Resigns from
Wheeling Company

Joseph Damon Whittemore has re-
signed as vice-president and general
manager of the Monongahela West
Penn Public Service Company, Wheel-
ing, W. Va. He became connected with
the Wheeling property in July, 1924.
Three years prior to that he was asso-
ciated with W. S. Barstow & Com-
pany, New York, as supervising exec-
utive of several utility properties in the
East. During his residence in Wheeling
he had charge of the operations of
properties in Wheeling and Morgan-
town.

Mr. Whittemore is a New Englander
by birth. In the time that he was at
Wheeling the Monongahela West Penn
Public Service Company expanded
widely and practically all of the inde-
pendent properties in northern West
Virginia were purchased and amalga-
mated with the Monongahela West Penn
Public Service Company.

Howard R. Whitney has been named
operating vice-president of the Worces-
ter Consolidated Street Railway, Wor-
cester, Mass., as the personal represen-
tative of President Clark V. Wood to
supervise and carry through the pro-
gram of rehabilitation sponsored by the
New York, New Haven & Hartford
Railroad. Mr. Whitney is also vice-
president of the Springfield Street Rail-
way, but his office there will not be
filled for the present. Mr. Whitney is
being assisted in his work in Worcester
hy Henry C. Page, general manager of
the Consolidated.

E. F. Kelley Assigned Additional
Duties at Louisville

Edward F. Kelley, secretary to Presi-
dent James P. Barnes, Louisville Rail-
way, Louisville, Ky.,, was recently ap-
pointed purchasing agent in addition
to his secretarial duties. He succeeds
in that capacity C. Edward Earley, to
whom less arduous duties have been
assigned.

Mr. Kelley is well known in the rail-
way field, not only becanse of his work
assisting Mr. Barnes but also as editor
of the News Service Bulletin, a bi-
monthly publication of the Committee
on Public Utility Information of the
Kentucky Association of Public Util-
ities. It was his keen knowledge of
electric railway affairs of the state and
country and his realization of the diffi-
culties confronting the utility compa-
nies and their relation to the public
which brought him the editorship of
the bulletin. In that work he has been

Kelley

¥, F,

constantly improving the understand-
ing between the public and the com-
pany. He is also editor of Trolley
Topics, the house organ distributed by
the Louisville Railway among its em-
ployees.

Mr. Kelley became associated with
Mr. Barnes in 1905. Prior to that he
was with the New York Central and
thereafter with Mr. Barnes at Syra-
cuse, Utica, Rome, Little Falls, Oneida,
Rochester and Schenectady, N. Y. In
1920 he became secretary to Mr. Barnes
at Louisville.

In his new work he will have com-
plete charge of the purchase of sup-
plies and materials for all departments
of the Louisville Railway, the Louis-
ville & Interurban Railroad and the
Kentucky Carriers, Inc., as well as be-
ing superintendent of the office build-
ing in charge of maintenance of that
building.

Besides the offices already mentioned
Mr. Kelley is secretary of the Kentucky
Association of Public Utilities and sec-
retary and director of the Kentucky
Committee on Public Utility Informa-
tion. He is also secretary of the Lounis-
ville Kiwanis Club, which position he
has held for the past seven years, and
for a while was district secretary of
the Kentucky-Tennessee District Kiwa-
nis Clubs.
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W. W. Foster Heads
New York Interurban

Former Secretary, Treasurer and Man-
ager of Rochester-Buffalo Road Is
Made President—Other Changes

William W. Foster, for many years
secretary, treasurer and general man-
ager of the Rochester, Lockport & Buf-
falo Railroad Corporation, Rochester,
N. Y., was elected president of the
company to succeed E. R. Wood, Toronto,
who retired, at a meeting of directors
and stockholders in Rochester on Feb. 8.

Joseph D. Nailor was advanced from
superintendent of transportation and
equipment to general manager and
treasurer. Mr. Nailor began his rail-
way career eighteen years ago as a
motorman.

Jerry D. Foster becomes secretary of
the corporation, but retains his present
position as auditor.

Allen S. Muirheid, Toronto, was re-

W. W. Foster

elected vice-president. Herman L.
Lang, trainmaster, was promoted to
superintendent of transportation and
Donald Dewitt was advanced from
special agent to general traffic agent.
L. D. Harner, general shop foreman,
becomes master mechanic.

It was stated at the headquarters of
the company in Rochester that Mr.
Wood retired to devote his attention to
other interests nearer his home in
Canada, and that there would be no
change in policy or operation as a re-
sult of the changes in personnel.

Mr. Foster, the new president, is very
well known in New York State, not only
for his association with electric railway
activities but also for his banking and
business affiliations. At the age of six-
teen he entered the employ of the First
National Bank of Syracuse as a clerk.
Two years later he entered the service
of Holden & Sons, wholesale coal deal-
ers, as an accountant and cashier. In
1905 he became identified with electric
railway interests when he went with
the Beebe Syndicate as general auditor
and assistant treasurer. This syndicate
operated five interurban electric rail-
ways, including the Buffalo, Lockport
& Rochester Railway, which was taken
over in 1911.

In the railway field Mr. Foster
seemed to have found his chief interest.

In June, 1915, the Buffalo, Lockport &
Rochester Railway was segregated from
the Beebe Syndicate and at that time
he became auditor, secretary and treas-
urer, moving his offices to Rochester,
N. Y. A little more than two years
later he was appointed general man-
ager of the company, but still retained
the position of secretary-treasurer.
In April, 1919, the company was re-
organized and the name changed to the
Rochester, Lockport & Buffalo Railroad
Corporation. Then it was that he was
elected a director and appointed to the
positions of secretary-treasurer and
general manager. In June, 1926, he was
elected president of the New York
Electric Railway Association. He was
born in Syracuse on Jan. 1, 1873.

The road he heads operates 67.9 miles
of interurban railway across west-

ern New York connecting the important .

cities of Buffalo and Rochester, through
transfer at Lockport, its western ter-
minus. The line in general follows the
route of the Barge Canal, serving the
communities in the prosperous Lake
Ontario fruit belt.

President Ready in New Office

The directors of the Key System
Transit Company, Oakland, Cal,, at
their monthly meeting, held on Dec. 16,
formally elected Lester S. Ready to the
presidency. He assumed his new
duties on Jan. 3, taking complete
charge of the entire system. The new
president has been chief cngineer of
the California Railroad Commission.
His career has been reviewed before in
the ELECTRIC RAILWAY JOURNAL.

Mr. Ready has accepted the presi-
dency of the Key System Transit Com-
pany believing that with his thirteen
years experience in the observation of
public utility operation and in the ac-
tive work of the regulation of these
utilities he can be of material assist-
ance both to the company and the
people of the East Bay.

As he sees it, the development of u
great metropolitan area such as the
East Bay district is dependent upon
utility transportation. A large part of
the public must rely upon the facilities
of the Key System for its means of
travel. At the present time the Key
System Transit Company is responsible
for the safe, convenient and rapid
transportation of at least 50 per cent
of the traveling public of the East Bay
district. Experience of other cities in-
dicates that as the population grows a
greater and greater percentage of the
public must depend upon street car and
bus transportation. Mr. Ready realizes
that it is important that the problems
of traffic and public transportation be
solved correctly.

He has said that the aim and duty
of the Key System Transit Company are
to render to the rapidly growing East
Bay district a good utility transporta-
tion service. As an evidence of the
company’s disposition to do this Mr.
Ready recalled that during the last
two years and ten months approxi-
mately $6,500,000 has been spent to
enlarge and improve the facilities of
the company that a better service may
be rendered. Further improvements
will be made as rapidly as it is finan-
cially possible.

Convinced that the best service can
only be rendered to the community
through the whole-hearted co-operation
between the company and the public,
Mr. Ready has stated for the company
that it is ready and willing to co-oper-
ate with the public as far as it can and
that he will appreciate suggestions
from the public. Thus he enters upon
his new duties convinced that, in view
¢f the importance of adequate trans-
portation to the development of a com-
munity, the problem can be worked out
so as to be profitable both to the com-
pany and to the public it serves.

C. G. Adsit a West Towns Official

Charles G. Adsit, nationally known
as an engineer, has been elected a
director of the Chicago & West Towns
Railway, Oak Park, Ill. He has long
been interested in_ the affairs of the
Georgia Railway & Power Company
and is vice-president and executive
engineer of that company. Previous to

C. G, Adsit

his affiliation with the company at
Atlanta he had extensive engineering
experience in the western part of the
United States, in South America and
in Mexico. His association with the
Georgia company actually dates back
to 1911, when he became resident engi-
neer on the Tallulah Falls hydro-
electric development. Later he was
made consulting engineer and chief
engineer, and had charge of the devel-
opment of Mathis dam and reservoir
and Burton dam and reservoir and the
Tugalo development. On April 1, 1922,
he was made executive engineer with
authority and jurisdiction over engi-
neering work of all departments. In
May of the same year he was made a
vice-president of the company.

Ezra Brainerd, Jr., Nominated
for 1.C.C.

Ezra Brainerd, Jr., Muskogee, Okla.,
was nominated to be a member of the
Interstaté Commerce Commission on
Feb. 16 by President Coolidge, succeed-
ing Frederick I. Cox of New Jersey,
whose reappointment was rejected. This
action eliminates Pennsylvania from
the contest for the post for which
Cyrus E. Woods, backed by Senator
Reed of Pennsylvania, was first nom-



362

ELECTKIC RAILWAY JOURNAL

Vol.69, No.8

inated by President Coolidge. Mr.
Brainerd is a lawyer and vice-president
of the oldest bank in Oklahoma. He
was graduated from Colgate University
and the University of Michigan Law
School. He is a Republican and was
recommended by Senator Harreld.

New Commercial Department
Functioning at Younhgstown

With the appointment of D. J. Gra-
ham as assistant manager of railways
of the Pennsylvania-Ohio Electric
Company, Youngstown, Ohio, at the
opening of the year the ride-selling ac-
tivities of the Penn-Ohio System have
been concentrated in a well-organized
commercial department.

In this department will be centered
all matters that have to do with check-
ing and developing the service of the
various transportation lines and mak-
ing them have a stronger and stronger
appeal to the traveler and to the people
of the communities served. Here also
will center the development of freight
trafficc a branch that has been of
steadily increasing value.

Associated with Mr. Graham as his
aids in carryine on this work will be:

Charles J. Collins, general freight
agent, in charge of the freight serv-
ice of the system.

Donald S. James, general passenger
agent, .directly engaged in the duty of
developing passenger business.

H. H. Best, supervisor of schedules,
in charge of analysis and preparation
of schedules of service.

Perry Weller, statistician, who will
develop and keep records and checks of
service.

The purpose of the commercial de-
partment will be to sell more rides
through the application of good sales-
manship in every department of the
service—to build up and develop both
freight and passenger business.

Vietor Emanuel to Return to
Utility Field

Victor Emanuel, former chairman of
the National Electric Power Company,
iz planning to return to the utility
field. He resigned as chairman last
_ year, but continued as a director after
the company was acquired by Samuel
Insull. The National Electric Power
Company was founded by Albert Eman-
uel, father of Victor Emanuel. It was
learned recently that Mr. Emanuel had
formed in New York State last October
the United States Electric Power Cor-
poration, which through a subsidiary,
has acquired small utility properties in
the State of Washington. The United
States Electric Power Corporation has
applied for permission to increase its
capital from 100,000 shares of no par
or nominal value to 800,000 shares.

C. E. Earley, who has been purchas-
ing agent of the Louisville Railway,
Louisville, Ky., for the last eight years,
has at his own request been transferred
to duties less arduons. Mr. Earley has
been connected with the company for
35 years. He entered the service when
he was only 15 years of age as a trol-
ley boy and worked his way up to the
position of purchasing agent.

Obituary

0. C. Macy

0. C. Macy, vice-president of the
Chicago, Harvard & Geneva Lake Rail-
way, Walworth, Wis., died recently.
Early in his career Mr. Macy had been
superintendent of the electric railway
Iines in Cairo, Ill. In 1908 he became
affiliated with the East St. Louis &
Suburban Railway in charge of the
Alton division. In this work he con-
tinued until 1915, when he took charge
of the East St. Louis, Columbia &
Waterloo Railway. After severing his
connection with the latter property he
was employed in the automobile sales
business for a while and then went to
Chicago, where he served as vice-presi-
dent of the Chicago, Harvard & Geneva
Lake Railway. This property connects
Harvard and Big Foot, IlIl.,, and Wal-
worth and Fontana, Wis. Late last
year Mr. Macy came East on a busi-
ness trip and became suddenly ill. He
was taken to the Mountainside Hospital
at Montglair, N. J., where he died of
rneumonia,

Albert Bath

Albert Bath, one of the executives
of the Detroit Department of Street
Railways, died on Jan. 30. At the
time of his death and for about two
years previous he was division super-
intendent of the Trumbull-Northwest-
ern belt line of the Municipal system.

Late in 1907 he became night fore-
man at the Trumbull Avenue carhouse
of the Detroit United Railway. He
was transferred soon after to the Jef-
ferson carhouse and in May, 1909, was
made day foreman of the Fourteenth
Street carhouse. His promotion to
assistant division superintendent of the
Fourteenth ‘and Crosstown lines fol-
lowed in October, 1909. He was made
division superintendent of the Harper-
Sherman-Baker lines of the Detroit
United Railway in July, 1915, and
was transferred to the Trumbull North-
western belt lines in January, 1925. Mr.
Bath was born in Rochester, N. Y.,
in 1880,

Russell Robb

Russell Robb, senior vice-president
and treasurer of Stone & Webster, Inc.,
died at Phillips House, Boston, on Feb.
15, Mr. Robb was one of the pioneer
associates and earlier members of the
firm of Stone & Webster and was known
throughout the public utility industry
as a sagacious leader of its inner coun-
cils. Modest and kindly in disposition,
he was much beloved by those who
came in contact with him.

The. development of Stone & Web-
ster’s organization from its small be-
ginnings nearly 40 years ago to its
present magnitude and influence is, of
course, due to no single individual, but
as the: first partner in this enterprise
to enter the firm after Messrs. Stone
and Webster, Mr. Robb’s share in its
upbuilding and his sound influence
upon the utility industry cannot Dbe
reduced to measurement.

He was born at Dubuque, Iowa, Dec.
6, 1864; was graduated from the Mas-
sachusetts Institute of Technology in

1888, being a classmate of Charles A.
Stone and Edwin S. Webster, and after
two years of engineering service with
the Thomson Electric Welding Com-
pany at Lynn, Mass., joined the engi-
neering organization of Stone & Web-
ster at Boston in 1891. In 1905 he was
made a member of the firm and in 1920
was made senior vice-president and
treasurer of the company which sue-
ceeded the former organization.

Mr. Robb was an officer and director
in a long list of public utilities in the
traction, light and power field. In 1896
he was the author of a book on “Elec-
tric Wiring,” and in 1909-11 he lectured
at Harvard University on public utility
topics, his “Lectures on Organization”
being privately printed in 1909. He
was prominent in civic life in his home
town of Concord, Mass.,, and was a
member of the American Institute of
Electrical Engineers and many other
organizations and clubs.

John W. Smith, director of the
Indianapolis. Street Railway, Indian-
apolis, Ind., and also of the Chicago,
South Bend & Northern Indiana Rail-
way, South Bend, Ind., died recently.
He was 67 years old.

Jeston N. Chamberlin, secretary
of the Beckwith-Chandler Company,
Newark, N. J., died on Feb. 6 at Jeffer-
son Hospital, Philadelphia, Pa., follow-
ing an operation. Mr. Chamberlin had
been connected with the Beckwith-
Chandler Company fourteen years as
secretary in charge of railroad sales.
He was 46 years old.

Louis Lewis, formerly of Richmond,
who assisted in building the first elec-
tric railway in Richmond, died recently
in Philadelphia. At the time of his
death he was president of the Central
Automatic Sprinkler Company, Phila-
delphia. Following his work in the
railway field, Mr. Lewis designed
and built the electric power equipment
in many large mills and institutions in
the country. He was 78 years old.

Robert W. Seebaum, assistant claim
agent for the Cincinnati Street Rail-
way, Cincinnati, Ohio, died at his home
in that ecity on Jan. 11 following a long
illness. Mr. Seebaum, had been con-
nected with the claim department of the
railway for 23 years. He was gradu-
ated from Columbia University and at-
tended the Cincinnati Law School.

Lynn Shaddeau, purchasing agent of
the Saginaw Transit Company, Sagi-
naw, Mich., died suddenly on Jan. 18.
Mr. Shaddeau had been connected with
the Saginaw Transit Company and the
Saginaw-Bay City Railway, its pre-
decessor, for twenty years. His death
marks the first break in the new or-
ganization since its inception three
years ago. Mr. Shaddeau was born in
Saginaw in 1886. :

John S. Moore, general passenger and
freight agent of the Chicago, South
Bend & Northern Indiana Railway and
the Southern Michigan Railway, both
of South Bend, Ind., died recently. Mr.
Moore had been connected with these
companies since 1918, Previous to that
time he had been in the freight depart-
ment of the South Shore Railway and
had been employed by the Wabash Rail-
road in the capacity of station agent at
different points on its line.
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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

$724.,372 Net Profit
for Brill

Car Builder Reports Approximately
$7,250,000 of Work on Hand
Jan. 1, 1927

For the year 1926 the combined out-
put of the J. G. Brill Company’s four
plants amounted in sales value to $10,-
416,381,

The combined output for each of the
past seven years follows:

$17,637,293
7,647,898
10,177,582
18,167,486

After deducting from earnings all
cost of operations, in which are in-
cluded maintenance and repairs and de-
preciation for the year amounting to
$507,602 and after setting aside out of
earnings reserve for federal income
taxes, not yet due, of $109,178 the result
of the operations of all the plants of
the company shows a net profit for the
year of $724,372.

The amount of work on hand on Jan.
1, 1927, was approximately $7,250,000,
compared with $3,850,000 at the same
time last year.

CONSOLIDATED PROFIT AND LOSS AND
EARNED SURPLUS ACCOUNTS OF
THE J. G. BRILL COMPANY AND
SUBSIDIARIES FOR YEAR 1926.

Total net sales billed.......... $10,416,381
Cost of sales, Including operat-

Ing, selling, adminlstratlon and

general expenses and deprecia-

tion for the year, less miscel-

jlaneous Income ............. 9,582,831
Operating profit .......:...... $833,550
Less estimated federal Income

and statc taxes for 1926..... 109,178
Net profit to earned surplus.... $724,372
Earned surplus at Dec. 31, 1925.. $4,916,668

..................

Surplus adjustments
$4,916,668
724

Add profit as above............ 1372
$5,641,000
Less dividends pald—
Freferred ........ $320,600
Eommon ......q.. 200,425 521,025

Earned surplus at Dec. 31, 1926.. $5,120,015

" Milwaukee ‘Company Has
$5,000,000 Railway Budget

Nearly $5,000,000 will be spent for
railway and bus improvements by the
Milwaukee Electric Railway & Light
Company and five other North Amer-
ican subsidiary companies, according to
a recent statement issued by S. B.
Way, president of the Milwaukee util-
ity. The entire addition and better-
ment program will cost approximately
$11,449,000. Of this amount $4,492,184

for improvements and additions to the
electric railway and bus transporta-
tion service in the Milwaukee area.
In the territory served by the Wiscon-
sin Gas & Electric Company, operat-
ing in Racine, Kenosha, Waukesha,
Watertown, Burlington and a score of
smaller communities in southeastern
Wisconsin, $105,334 -will be expended
for railway and bus improvemenrts.
While in the Appleton district, the
Wisconsin Traction, Light, Heat &
Power Company is slated to spend
$152,314 in improving its railway and
bus service.

Montreal Tramways Has
$1,000,000 Rolling Stock Program
Fifty new street cars and ten new

auto buses to cost approximately
31,000,000 shortly will be added to the

‘cquipment of the Montreal Tramways.

Although plans for the cars have not
been completed, it is understood the
order will include 25 double-truck cars
of a different design from those now
in use on the St. Denis route. Each
car will cost $17,000 and delivery is
expected in the early fall. Approx-
imately $130,000 is being spent by the
company for new auto buses, each bus
to cost approximately $15,000. They are
being manufactured by the Yellow Truck
& Coach Manufacturing Company.
Delivery on this order of ten buses has
already commenced, five of them hav-
ing reached Montreal from Chicago
last week. The buses have a seating
capacity of 34 passengers each as com-
pared with the 29-passenger type now
in service. Contract for the cars will
he awarded shortly.

De Luxe Car Service for
Washington & Baltimore Soon

Ten articulated cars recently ordered
by the Washington, Baltimore & An-
napolis Railroad are to be placed in
service very shortly, according to a
recent announcement made public by
President J. J. Doyle. It is understood
that five of the cars will be in opera-
tion by the end of February.

The new rolling stock, for which con-
tracts were awarded the J. G. Brill
Company and the Westinghouse Elec-
tric & Manufacturing Company, repre-
sent an outlay of $500,000. They will
be the first of their type chosen for
operation by any high-speed interurban
line in America. As detailed in the
JOURNAL for Jan. 22, page 165, the cars
are connected or articulated by a center
truck.

The decision to provide a new and
exceptionally luxurious type of car for
the patrons of the Washington, Balti-
more & Annapolis line was made by
officials of the company when it was
realized that the advent of the beauti-
fully finished and smooth riding buses

attracted thousands of electric car
riders to the auto coaches. It was then
decided to furnish equal riding luxury
on the electric cars, which, with traffic
over a carefully guarded right-of-way
and with rigidly maintained schedules
capable of meeting any transportation
demands, day or night, would afford
the riding public the greatest degree
of safety.

Rockford & Interurban to Order
Seven New Interurban Cars

From official circles it is learned that
the Rockford & Interurban Railway,
Rockford, Ill., shortly will place con-
tracts for seven new one-man interur-
ban cars and that it will immediately
convert two of its present interurban
cars to the one-man type. Plans also
call for rebuilding a third car along
these lines in the near future. De-
livery of the new rolling stock is set
for May 1. Thus the information was
incorrect which appeared in an article
in the JOURNAL for Feb. 5, page 270,
in which it was stated that ten cars
had already been ordered by the com-
pany at a cost of $100,000. Recent
advices raise this figure to $160,000 for
the seven new cars.

Omaha Company Allots $80,000
for Trackwork

According to the annual forecast of
ihe Omaha & Council Bluffs Street
Railway several important improve-
ments are contemplated for the coming
year. Among them is the widening of
the Q Street viaduct in South Omaha,
which has just been ordered by the
City Council. The cost of this project
is estimated at $200,000, of which the
company’s proportion, including track-
work, will be about $36,000. Another
item is the widening of Twentieth
Street between Dodge and Harney
Streets. This work is expected to cost
in the neighborhood of $25,000 and will
involve the realignment of tracks. An-
other improvement includes the expen-
diture of $30,700 for the repaving of
Sixteenth Street between Farnam and
Leavenworth Streets. Paving of Vin-
ton Street between 24th and 25th in
Omaha and the resurfacing of Broad-
way in Council Bluffs between First
Street and Franklin Street are other
contemplated improvements, for which
the company estimates it will spend
$15,000.

Giant Electric Engine Goes West
for Great Northern

Great Northern Railway, St. Paul,
Minn., will soon put into service in the
Pacific Northwest a giant two-unit
motor-generator electric locomotive re-
cently completed jointly by the Bald-
win Locomotive Works and the West-
inghouse Electric & Manufacturing
Company of East Pittsburgh. The
locomotive is now being piloted through
the Northwest states by T. E. McGet-
tigan and E. R. Randolph, making
stops at the principal cities, perhaps
going as far as Vancouver, B. C., for
exhibition purposes. The Ilocomotive
weighs 715,000 1b. and is 94 ft. 4 in.
long over all between faces of buffers.
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The motive-power will operate on the
Great Northern line between Sky-
komish and the summit of the Cascades
on the Everett-Wenatchee division, and
later, when the new Cascade tunnel is
ready, will haul trains through the
7%-mile bore.

Orders for Electrical Goods
Increase

New orders booked during the fourth
quarter of 1926, as reported to the De-
partment of Commerce by 72 manufac-
turers of electrical goods, were $246,-
711,426 as compared with $229,423,5640
for the third quarter of 1926 and $234,-
871,751 for the fourth guarter of 1925.
The total bookings for 1926 for these
concerns were $963,852,642, as com-
pared with $900,985,980 in 1925.

Rolling Stock

Springfield Street Railway, Spring-
field, Mass.,, and Worcester Consoli-
dated Street Railway, Worcester, Mass.,
have completed specifications and will
shortly call for bids on approximately
100 new cars of the one-man, two-man
type.

Fitechburg & Leominster Street Rail-
way, Fitchburg, Mass.,, has recently
ordered four double-truck safety cars
from J. G. Brill Company. The speci-
fications include Brill 117-E trucks.

J. G. Brill Company, Philadelphia,
Pa., has received an order for five 50-ft.
6-in. passenger and smoking car motor
bodies from the Philadelphia & West-
ern Railway, Philadelphia, Pa. The

bodies will be mounted on Brill 27
M.C.B. trucks.
Portland Electric Power Company,

Portland, Ore,, has received a new six-
cylinder Mack bus with street car body
for use on the bus line to Marquam
Hill.

Phoenix Municipal Railway, Phoenix,
Ariz., will purchase a number of new
cars if the voters on March 12 approve
a program calling for the expenditure
of $175,000 in rehabilitating the
property.

Fageol Company. Kent, Ohio, reports
the delivery of eleven coaches, type
DD to the Department of Street Rail-
ways, City of Detroit, Mich. All the
coaches are equipped with Westing-
house air brakes.

Track and Line

Tidewater Power Company, W]lmmg-
ton, N. C., owned by the Fitkin inter-
ests, will reconstruct its line between
Wllmmgton and Wrightsville Beach,
North: Carolina, at a cost of approx-
imately $50,000. The project will in-
clude the relaying of 32,000 fi. of new
and heavier rail. Charles Brooks, gen-
eral manager railways for the company,
has charge of the work, which is sched-
uled to begin about March 1. Wrights-
ville Beach is North Carolina’s leading
ocean resort and the new line will dou-
ble the service capacity.

Trenton & Mercer County Traction
Corporation, Trenton, N. J., will com-
mence shortly the construction of a

loop in the Wilbur section of the city,
the work having been approved by the
Board of Public Utility Commissioners.

Wisconsin Public Service Corpora-
tion, Green Bay, Wis., has completed
its budget for 1927, which calls for the
expenditure of $1,680,000 for improve-
ments and additions to its properties
in Wisconsin. To improve its electric
railway and bus properties, approx-
imately $625,000 will be spent during
1927.

Tri-City Railway, Davenport, la., is
installing a new trolley wire on Harri-
son Street. The wire is being strung
from Second Street north to Eighth
Street for use of the Vander Veer Park
and Gaines Street line. The improve-
ment will cost about $1,000.

Seattle Municipal Street Railway,
Seattle, Wash., through its superintend-
ent, D. W. Henderson, is urging the
immediate reconstruction of Westlake
Avenue car tracks, and has asked the
Council utilities committee to make
$55,000 available for the work at once.
Rails and other materials worth more
than $30,000 were purchased three
years ago, but the railway fund has
never been able to finance the installa-
tion. The project extends from Roy to
Fulton $treet. Mr. Henderson snggests,
that the $55,000 be appropriated as a
loan from the depreciation reserve.

Shops mul Bmlrlmgs

Cincinnati, Hamilton & Dayton Rail-
way, Dayton, Ohio, will erect eight new
automatic stations between Dayton and
Cincinnati at a total cost of $200,000.
This is part of a $1,500,000 rehabilita-
tion program which has just been

Hartford & Springﬁeld Coach Com-
pany is removing all steam and elec-
trical equipment from the old power
plant at Warehouse Point, Conn.,.and
is installing automatic machmery for
rebuilding and repairing buses for its
own and other lines. Among the con-
cerns to be served are the Interstate
Buses Corporation, Long Island Coach
Company and Colonial Coach Company
of Newport, R. 1. Carl Derr is super-
intendent of the maintenance opera-
tions.

Trade Notes

Rome Wire Company, Rome, N. Y.,
announces the opening of a new ware-
house to serve the Detroit territory.
Herman C. Jobs will be in charge of
the new service station.

Universal Car Parts Corporation has
just been organized in Baltimore, Md.,
for the purpose of manufacturing and
installing car parts and accessories and
having as its special product the “Uni-
versal joint coupler,” of which Joseph
M. Saurez is the inventor. The cor-
poration will concentrate its energies
and resources on introducing Mr. Sau-
rez’s invention, a two-ball coupler de-
signed to take the shortest curves and
most abrupt change of grades and lat-
eral inclinations. Offices of the cor-
poration will be at 6 East Mulberry
Street, Baltimore, Md.

Tide Water Oil Sales Corporation has
secured a yearly contract for gasoline
from the Fifth Avenue Coach Company,
the Yellow Taxi Cab Corporation, and
the Hertz Driv-Ur-Self Sales Corpora-
tion. The probable amount of gasoline
which will be used by these corpora-
tions for the year is between 16,000,000

launched. and 20,000,000 gal.
ELECTRIC RAILWAY MATERIAL PRICES—Feb. 15, 1927
Metals—New York Paints. Putty and Glass—New York
c‘aer electrolytle, cents perlb.. S - 12.435 [ Linseed oil (5 bbl.lots), cents perlb....... 10.80
l ead,centsperlb..........occovivnnnn. 7.425 | Whitelead io oil (100 1b. keg).eents perlb 14.5)
Niekel, cents T b R e e T 35.00 | Turpentine (bbl.lots), pergal... S 26
Zinc,centaperlb............ DR S, 7.00 | Putty, 1001b. tins, cents perlb.. . 5.25-550
Tin, Straits, centaperlb.. ..........0..... 68.625
ah;’zgmum. 9?01‘ 99 per cent, centa pleg 1b.. 26.00
abbitt metal, warehouse, cents per ire—N %
Commereial grade.. U000 p ........ 61.00 Wir New York
GeneralseEVIae:. ... o0 ve cinmo v s <o vilen 31.50 r wire,centaperlb... ...... ... 14 50
. . geroeovered wire, No. l4. per 1,000 lt $5.50
Bituminous Coal Weazberproofwxrebue centeperlb... ... 1625
bmr?keleu wine run, {.0.b. vessel, Hampton o
GLUTE o s b 7 5 $4.825 : x
?)omezsel Lmne run, BoPatonb. e S 2,125 Paving Materials
ittaburgh mine rug, Pittaburgl 1.85
Franklin, Ill., screenings, Cbicage 2.05 P‘g‘:ﬁ%ggf"“";&:‘ |5 mer thousand. . $142.40
Central, . acreemnga.Chleago 1.8751 wood bl k 3 3! r;‘, b, : ¢, .
Kanaaaacreemnga. Kansas City. . 2.50 N. Y.. °c ;éavm“g _____ = rea men $2.70
s Paving brick 3328324, N. V., per 1,000 i
Track Material Plttsburgh carload o). . svoeesrn-on il 51 00
Standard steel rails, grosston............. $43.00 | Paving brick 328ix4 N.Y.. per 1,000 ‘in -
Railroad uplkea. drive, % in. and larger, : carload lots. ......... 45,00
eents p NI 2.90 | Crushed stoce, 1-in., carload lots, N. Y.,
Tie plate '{ﬂa: typq).eenu perlb 2.35 PEECUWY . oo« oinie s oare s b RTIETEN 1.94
Anglebars,cents perlb. . 2.75 | Cemeat, Chicago consumere’ net prices, .
Rail boltaand nuts, rents porlb. 4.20 withoul baga'. ... ... o temmno oo 05
Steelbars, centsperlb.. ... ............ .. 1.90 | Gravel, 3-in., cu.yd..f.0.b. N. ¥.. I 23
Ties, white oak, Chicage, 61n.x8in.28ft..... $1.45 | Sand, cu.yd., f.0. NLYL L 1 on
Hardware—Pittsburgh :
Wire nails, baseperkeg. ..o..oooovennnn.. 2.40 01d Metals—New York and Chicaw.
Shee\‘.lrou (24gage),cents perlb.. 2.80 | Heavy copper, centa perlb 10 50
heet iron, :slvam:ed (24gage), cem.aperlb. 3,70 | Light copper, cents perlb.. 9 23
Galvanue barbed wire, cents perlb. .. 3,25 | Heavybrass, centsperib.. 6 7
Galvacized wire, ordinary, cents perlb. .. 2.40 | Zine, old acrap, cents perib.. 400
Lea(% cem.ulperél;:l (beavy)ioea v v .. sl? l,)g
— c Steel car axles, Chicago, net ton  ......
Waste—New York Castiron car wheels. Chicago. gross ton. 15 75
Waste, wool,eentaperlb............00... 12-18 | Rails (short), Chicago. gross son. 16 75
Waste, cotton (100 lb. beale), cents per Ib.: Raila, (rela.\'mt:).Chmnxo.zrose 1on 165 Ib.
Whiite e L iiaaemid " S 13-17.50 and heavier) ;..vc.voamnrsin. =ity 2 °n
Colnred  .iicin.rinmssinns — 10-14 | Macbine turninge, Cbicaco. gross ror 22
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“T cannot tell a lie—"

Were the father:of Our Country alive today he
would also state that most modern cars are
equipped with

“PEACOCK” STAFFLESS BRAKES!

REG. U.S. PAT. OFF.

Light in weight, combined with tremendous
braking power, low installation and maintenance
cost, simplicity of operation and occupation of
but little platform space, are a few of the factors
which demand ‘“Peacock” Staflless Brakes in
modern car design.

There are other factors that especially adapt these
brakes to the most modern cars. May we tell
you about them?

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

Canadian Representative:
Lyman Tube & Supply Co., Ltd.,. Montreal, Can.
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ver ,

a million miles < '

on Budd-Michelin Dual Wheels
...without a holdup!

O. W. Townsend, of the Cornhusker Stage Lines,

Hastings, Nebraska, operates 21 buses equipped with
Budd Duals. He says:

“We have operated these buses in excess of a million miles.
We have never experienced a wheel failure nor have we
ever replaced a wheel for ANY cause. Our past experience
prompts us to continue specifying your equipment.”

That’s dependability! And that’s why all veteran bus
owners continue to specify Budd Duals. They know
what to expect from them.

BUDD

*J] WHEEL COMPANY

= Detroit
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1 Ao
The Saturday Evening Post

Issue of Feb. 12, 1927

“What the great transportation companies
of American cities are accomplishing by co-
ordinated service, is typified by P. R. T.
Here you have everything from airplanes
to subways, under Mitten Management,
giving the public the savings in cost, the
improvements in service, due to co-ordina-
tion of street cars, taxicabs, motor coaches
and buses, subways, elevated lines, airplanes
. ..On all P. R. T. Coaches and Buses, as
well as on the first passenger air service in
America, P. R. T. uses tires built by
Goodrich.”

* * *

A great message to almost three million repre-
sentative people! A clear exposition of the good
work of co-ordination—placed before nearly three
million voters, city ofhcials, users of transpor-
tation—thtee million, whose thought shapes pub-
lic opinion!

Tue B. F. Gooprici RusBer CoMPaNY
Akron, Ohio

In Canada: Canadian Goodrich Company, Kitchener, Ontario

(;oodric

HEAVY DUTY

Silvertowns

HIGH PRESSURE OR BALLOON
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F brake shoes were a by-product we could

not spend much time on details of design
and fine points of manufacture. With brake
shoes our main product, however, each minor
detail becomes of major importance and, with
so many shoes produced each year, we can well
afford to devote the best engineering brains to
their perfection. The American Brake Shoe
and Foundry Company has put more work into
brake shoes than any other organization or
group of organizations in the world. It is,
therefore, only natural that you should get
more work out of them.

THE AMERICAN BRAKE SHOE
AND FOUNDRY COMPANY

30 CHURCH ST, NEW YORK
532 SO.MICH. AVE,, CHICAGO
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101 YEARS OF MANUFACTURING EXPERIENCE

Snow sweeper rat-
tan and cane web-
. bing may be ordered
through any H-W
sales office.

HEYWOOD-WAKEFIELD SEATS
CHOSEN AFTER PRACTICAL
TEST

O offset the inroads made by busses, a mid-

western Electric Railway Company (name

on request) determined to increase the attractiveness and comfort of its cars. Sample

cars, equipped by three seat manufacturers, were operated in a six months’ practical
service test.

The above installation of our seat No. 55-P, without arm rest and with attractive
grip rail, was selected by the public and the company as the most handsome, com-
fortable and practical.

Our car seating experts will be glad to help in selecting the

seats best suited to your needs. This service is free, without

any obligation on your part, through any Heywood-Wakefield
N sales office.

If you have not received a copy of our
new Bus Seat Catalogue, write for it.

.
-~
REG. U.S. PAT. OFF.

Heywood-Wakefield Co., Wakefield, Mass.

Heywood-Wakefield Co., 516 West 34th St., New York, N. Y.
Heywood-W akefield Co.,439 Railway Exchange Bldg., Chicago, 111.
Frank N. Grigg, 630 Louisiana Ave., Washington, D. C
Herbert G. Cook, Hobart Bldg., San Francisco, Calif,
The G. F. Cotter Supply Co., Houston, Texas
The Railway and Power Engineering Corporation, {
133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada A




ELECTRIC RAILWAY JOURNAL February 19, 1927

One of the 100%-Goodyear-equipped matarbus flect
of Chicago and West Towns Railway Company

GSOOD

Copyright 1927, by The Goodyear Tire & Rubber Co., Inc.
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“Gladly recommend them
to anyone using tires”

Chicagoand West Towns Railway
Company operates 22 motorbuses
in connection with its electric rail-
way service through the populous
and growing communities that
border Chicago on the West.

Each bus travels from 61 to 189
miles a day, the usual running fleet
of 19 of them covering about 2600
miles a day and carrying more than
9300 passengers.

All of them are equipped with
Goodyear Pneumatic Bus Tires.

* * *

“We have records of any number
of Goodyears that have gone over
35,000 miles in our service,” writes

Mr. C. N. Hebner, Secretary of the
Company.

“In checking back our records, I
find that we have discarded 20 tires
that the register shows averaged
36,695 miles.

«] also wish to say that the service
we have received from the Good-
year people has been exceptionally
good. They havealways been ready
to co-operate with us so that we
would get the proper serviceoutof
the tires we were using. I can gladly
recommend them to anyone using
tires.

% * *

In urban, suburban and highway
service of all kinds, Goodyear Pneu-
matic Bus Tires make records for
durability, for cushioning, and for
dependable performance atlow cost
per tire-mile.

Goodyear Tires are made with
SUPERTWIST, the extra-elastic,
extra-enduring cord fabricdeveloped
by Goodyear for Goodyear Tires.

Goodyear Tires, made with the
famous All-Weather Tread for trac-
tive power and with SUPERTWIST
for great durability, give more in
results—yet they cost you no more.

More peaple ride on Goodyear Tires than on any other kind

I

BB

JILE)

S TIRES

Made with SUPERTWIST
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An investment

in good will

With so much competition in travel l
vehicles, passengers expect and de-
mand comfortable riding facilities.
Buses and railway cars can no longer
furnish hard unyielding seats and ex-
pect to hold thelr passengers’ good-
will.

Each Hale-Kilburn seat is designed
primarily for passenger comfort.
Seats are more restful, backs are at
the proper angle. At the same time
they are lighter, stronger and more
graceful than cver before.

Passengers appreciate Hale-Kilburn
comfort, and the differcnce shows up
in cold cash.

Type

900-D
Shown above i 1 ingle- i : c 1 > ¢
AU Yl Make sure O
arm and ¢ tating . holstered i .
leathe ot f';xob;lic." thea?)eOO-I) ph:(i)ss ;{: i thllpped. .\lay we send the catalog?

spring cushion pads. Can be msde with
leg support instead of Hollow Steel Base
ax shown.

HALE-KILBURN COMPANY
General Offices-and Works: 1800 Lehigh Avenue, Philadelphia
SALES OFFICES:

]l}n]e»h’llbum Co., SOCChuich s:.deew ’York T. C. Coleman & Son, Starks Bidg., Loulsville
ule-Kilburn Co., McCormlck Bldg.. Chlcago W, L. Jefreries, Jr., Mutual Bldg., Richmond
E. A. Thornwell, Candler Bldg., Atlanta oy 8 " -
Frank F. Bodler, 903 Monadnock Bldg., San Francisco W. b Jf-nklns. Praetortan Bldg.. Dallas, Tesas
€hris ¥eeles, 320 S, San Pedro St., Los Angeles H. M. Euler, 46 Front St., Portland. Oregon

Kiibarn SE/







operators are recognizing
Dayton phenomenal merit.

Not only do Dayton. Ties
themselves last indefinitely,
but their in-built resilience

- preserves rails and concrete
- ballast to an exceptionally
long life.

Ten and twelve years of
heaviest traffic leaves track
1aid on Dayton Mechanical
Ties in as good shape as
ever, apparently ready for
another ten. Joints stay up,
paving is not damaged, rails
are even, and concrete ballast
remains solid, monolithic.

Such permanently smooth
track greatly reduces upkeep
on rolling stock, so the use
of Dayton Ties brings about
a double economy.

Dayton Joint Boosters will do wonders
for old track of any kind—uwrite
for full information
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over the country
prove that General
plays no favorites
in rolling up big
mileage ~ ~ ¥
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renders a verdict of “Guilty”
. “Tool Steel” Gear

The Judge Hears the
Report of the Jury—

1. A .ER.A. Equipment Committee—829, are
“Tool Steel” gear users.

2. A.ER.A. Question Box finds “Tool Steel”

best.

Electric Traction Trophy Winner used

“Tool Steel” gears in winning car.

4. Western Canada is unanimous in favor of
“Tool Steel” gears.

5. Europe says no other American manufac-
turer touches “Tool Steel.”

6. South America is almost exclusively “Tool
Steel.”

7. Australia is buying “Tool Steel” heavily
for new British made motors.

8. Ohio, the home state is practically unani-
mous in selecting “Tool Steel.”

9. C.E.R.A. Master Mechanic Officers are
829, “Tool Steel” users.

10. Southern Equipment Men praise ‘“Tool
Steel” highly.

11. Holland specifies “Tdol Steel” gears when
buying German motors.

12. A ER.A. Equipment Committee Question-
naire answers were from Companies, 889,
of whom. used “Tool .Steel” gears.

O8]

- ¢ The Tool Steel Gear & Pinion Company

Cincinnati, Ohio

teel” Gear a life sentence of hard
Intinuous service. |

o ENion AL
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COMING - - -

i ‘T'he greatest maintenance year in the elec-

| tric railway industry is assured.

if With the economies and profit making
“Ii!‘ possibilities of new cars firmly established
r|5 operators all over the country are turning
their attention to ‘“Maintenance for the
| Car Rider.”

1l The appearance of the car, its cleanliness,
| its smooth uninterrupted operation, the con-
| dition of the track, right of way and over-
| head, all are contributing factors to public
good will and increased patronage.

Millions of dollars will be spent this year
for shops, for machines, tools and mainte-
nance equipment and supplies.

Electric railway men are looking eagerly
for equipment to increase efficiency, they
are seeking tools and devices which make
transportation service more attractive, they
are intensely interested in equipment that
will help them render modern transporta-
tion service.

— e —————— et

| the most complete

| Annual MAINTENANCE Number

It : Dated March 19 .
w| : Ever published by
! ; ELECTRIC RAILWAY JOURNAL

They will look for the latest information
on the whole range of maintenance work
in the Annual Maintenance Number of
Electric Railway Journal.

For more than a generation this issue has
been a handbook of maintenance fact. This
vear’s issue will contain the greatest gather-
ing of vital information under one cover on
this important subject ever published.

The editorial pages will focus attention on
the most modern practices in shop construc-
tion and operation and the most effective
policies of track construction and the most
reliable methods of line maintenance.

The advertising pages will focus attention
on the leading devices, tools, machines and
equipment needed in modern maintenance
work.

An entire industry needs and wants manu-
facturers’ assistance. Tell them through an
issue that reaches the industry when spring
plans are being considered.

ia‘? Last forms close March 12

I
If . . .
ql Write or wire your reservation.

i ELECTRIC RAILWAY JOURNAL
”} Tenth Avenue at 36th Street, New York

| ANNUAL MAINTENANCE ISSUE

February 19, 1927
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.
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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 item.

= 4 lm &@@Ilﬂﬁ@w

~/ INCORPORATRD
W aesd éANDLER BLDG. NEW YORK
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ou are your

C redit Man When

HE orders you take come
under the watchful eye of the
credit man.

How about the orders your
company places—the orders that
you make?

If the reliability of the manu-
facturer is checked when you sell
it should be checked when you
buy.

Whether his is a dependable
source of purchase is important to
learn before—not after his prod-
ucts are in your plant.

What can you expect in the
way of prompt and continuous
deliveries?

What about quality uniformity?

Has he the ability to finance

your orders?
* ok sk

A reliable aid is here—in this
publication. Most of the manu-
facturers in this issue have been
running their advertising in this
publication continuously year
after year.

They are established. They do
not advertise something they can-

.not deliver. They cannot deliber-

ately exaggerate product merit or
institutional service.

Why? Because this publication
is A.B.P.—meaning it is a mem-
ber of the Associated Business
Papers. This means, broadly,
that this publisher has that basic

" A.B.P. requirement—integrity.

If a product you need is not
advertised in this publication, ask
the publisher to direct you to a
reliable source.

This publication is a member of

Executive Offices:

The ASSOCIATED BUSINESS PAPERS, Inc.

An association of none but qualified publications reaching
the principal fields of trade and industry

52 Vanderbilt Ave, New York, N. Y.
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Lubrication
and

Machinery

N

When you select a piece of machinery for use in your plant, you naturally
choose one that is made by a dependable manufacturer, and which you be-
lieve to be constructed of the highest grade materials. You make your selec-
tion carefully, because you know that if the machine should break down, or
if an undue amount of repair work were necessary to keep it in running
condition, your production costs would be increased and your output
diminished.

Do you choose your lubricants with the same care that you would use in
selecting an expensive piece of machinery? The lubricant is just as important
as the machine, for the service you receive from the machine depends upon
the quality and grade of the oil or grease with which it is lubricated.

Standard Oils and Greases

are lubricants of the highest quality, and are made in grades su1tec1 to all
machinery now in use in the industrial world.

Standard Oils and Greases will help you to cut production costs and to
maintain the output of your plant at the highest point. They reduce friction,
save power and lower depreciation and repair expense.

Our representative is familiar with the lubrication requirements of mod-

ern industrial machinery, and will recommend the grades suited to your
equipment.

STANDARD OIL COMPANY

(NDIANA)

910 South Michigan Avenue Chicago, Illinois

39
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DO NOT BE TOO OPTIMISTIC!!

MenyND think that if you merely specify “H.B. LIFE
wrhNesl GUARDS” in your specifications for new cars

.55 that you will surely get the H.B. Life Guards
A&=d which you have always used. Make sure of getting
the genuime H.B. Life Guard by specifying that they be
manufactured by the Consolidated Car Fender Company, who
have been manufacturing these guards for many years, and
due to their high standard of workmanship and material,
which they never sacrifice to expediency or cost, may be
depended upon to furnish you with guards that will be low
in maintenance and high in efiiciency, because they are built
right of sound materials and good workmanship.

THE CONSOLIDATED CAR FENDER COMPANY
' PROVIDENCE, R 1.

Wendell & MacDuffie Co., General Sales Agents
110 East 42nd St., New York, N. Y.

For lightness—strength—Ilow maintenance

" GEAR CASE
FOR W. H. 510
MOTOR

CHILLINGWORTH ONE-PIECE GEAR CASE

REPRESENTATIVES:
J. W. Gerke Railway & Power Eng. Co. Croyden Eng. Co. E. Lewis Sales Co. G. W. Wagner
New York Canada Engiand Des Moines, Ia, Detroit, dMich,

Bernard Rowntree—San Francisco, Calif.
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Varnished Insulations

are made from long-staple cotton yarns—finest
Japanese silk—or special tested papers. The
varnish, made from high-grade vegetable oils,
is applied under accurate heat control. The
result is—extreme flexibility, wide dielectric
reserve, and resistance to acid, oil, moisture
and gases. The line comprises:—

Varnished Cambrics

~—Dblack and yellow, in standard 50-yard rolls, 35 to 36 inches
wide, 14’/ inch core tube, ends paraffined. Also in 25 or
100-yard rolls if desired. Thicknesses, from .0o4’’ to .015"”
and in other fabrics up to .030.” Standard finish, dry; op-
tional, tacky or waxy.

Varnished Cambric Tapes
—black and yellow, cut straight or hias, sewed or seamless.
72-yard standard rolls; others to order. Widths, 4’ up.
Standard core 13’; .0o5” to .o15” thicknesses, Standard
finishes: yellow, dry; black, greasy. The bias tapes have
48 closely stitched seams in a standard roll.

Varnished Silks and Tapes

Color, yellow. Cut straight, 25- or 5o-yard rolls untrimmed,
14" paper cores; cut bias, 45 deg. angle, in 50 strips, 200 to
the package. Widths, 1" to 36". Dry and slightly tacky
finishes .002’" to .008" thicknesses.

Varnished Papers

~—black and yellow, in standard 50-yard rolls, 36" wide, ends
paraffined. Tapes }”” wide and up. Thicknesses, .0006” to
©020”. Dry, tacky or greasy finishes.

Varnished Tubing

Standard colors, yellow, black, red, green and brown. Stand-
ard 30" lengths; 24" to 36" lengths to order. Sixteen sizes,
inside diameter .042"" to .295”. Dielectric voltages from 2,500
t0 5,000. (Also special tubings for voltages up to 30,000.)

Write for Caralog 3].

Acme Wire Products

The Acme Wire Co., New Haven, Conn.

Branches at

New York, 62 Vanderbllt Ave. Chlcago, 427 West Erle St.
Boston, 80 Federal St. Cleveland, Guardian Bldg.

ELECTRIC RAILWAY JOURNAL

and
Timken!
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Nuttall US 20A Trolley Base
Equipped with Timken Tapered Roller Bearings

Two old-time names in which the public has
a lot of confidence. Both companies make
products in which the public has had a lot of
confidence for a long time. Just try to imagine
how many people are riding on Timken Bearings
and under Nuttall Trolleys right today.

And now the Nuttall US20A trolley is
equipped with Timken Swivel Bearings—and
that settles the bearing question—the friction
question.

It is also equipped with a system that settles the
lubrication question—fill the reservoir about
twice a year, and forget it.

It is equipped. with 1000 Ampere "Capacity
Shunts and that settles the arcing question.

Now Nuttall settles another question—the
price question.

Send for specifications and proposition

RDNUTTALL COMPANY
PITTSBURGH 5 PENNSYLVANIA

All Westinghouse Electric & Mfg. Co.
District Offices are Sales Representatives
in the United States for the Nuttall Elec-
tric Railway and Mine Haulaga Products.
Ia Canada: Lymau Tube & Supply Co.,
Ltd., Montreal and Toronto.
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THE STANDARD IN TRACKWORK FOR
NEARLY FIFTY YEARS

Send us

your
Inquiries

THE BUDA CO. HARVEY, ILL.

Do you patch your cars,
or recondition them?

ATCHED cars only delay the in- roof, foor and side panels. Light weight
evitable and patching often causes and great strength are the outstanding

Ly

premature junking of cars that by proper
reconditioning could have been made to
give many years of additional life.

In the reconstruction of an old car,
ultimate economy dictates the use of the
latest ideas in design and materials.

HASKELITE and PLYMETL most
closely meet the requisites for the perfect

Y o

characteristics of these materials. There
is exactly the same need for cutting the
dead load and increasing the factor of
safety in reconditioned cars as in new
ones.

Before overhauling any more cars,
send for our booklet on the application
of HASKELITE and PLYMETL to
electric railway car construction.

HASKELITE MANUFACTURING
CORPORATION
133 W. Washington Street
CHICAGO, ILLINOIS

Canadian Representatives:
Railway and Power Engineering Corp., Ltd.
Montreal Toronto Winnipeg
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The Price
Goes Up!

Croft’s Library of
PRACTICAL ELECTRICITY
will soon cost $23.50

You have no doubt planned to get Croft's great LIBRARY OF PRAC-
TICAL ELECTRICITY for youiself some time. Get it now and save
yourself $4.00. Manufacturing and distribution costs malke it necessary
to raise the price to $23.50. Act now before the price goes upl

Croft’s Library of A Sul]_ivan Compressor

PRACTICAL
ELECTRICITY

A combined reference iibrary and home X "
study course in practical electriclty. Here’s the Sullivan portable electric, com-

Croft tells you the things you necd to know about motors, Pressor. It's similar to the well known
generators, armatures, commutators, transformers, cir- Sullivan gasoline-engine machines, but takes
cuits currents, switchboards, distribution systems—elec- .

trical machinery of every type, its installation, operation power from the nearest feed wire,

and repair—wiring for light and power—how 1o do it
mechanically perfect, in accordance with the National

for Electric Power

Electrical code—wiring of finished buildings—under- .

writers’ and munieipal requirements—how to do a com- CaPaClty Pressure

plete job. from estimating it, to completion—illumination . T ous

in its every phase—the latest and most improved methods The new compressor 1s built in capacities of

B 1 T SERCREIEEE s cTlects, etc. 103, and 206 cu. ft. of free air per minute,
Examine it free! and is good for 100 lbs. pressure. The
Send no money! 206-ft. machine will run 3 to 4 concrete

breakers, or tampers, or 7 to 9 rock drills,
Fill in anl mail the coupon sttached and we will send you

the eatire sct of eight volumes for ten days’ Free Exam- or clay spaders. The ]arger machine has 4

ination. We takc' all the nsk—pa_y all charges. Y.ou cy]inders, set in pairs at 90 degrees with

assume no obligation—you pay nothing unless you decide .

to kecp the books, Then $1.50 in ten days and the bal- each other, and slightly offset on a common - .
at the rate of $2.00 a month. Send the coupon . .

F o1 aiises fhe Dadks Tor vourself| 4 crankshaft. The underframe is a one-piece

clectric steel casting. These features prac-

Mail this coupon now! tically eliminate vibration.

Motors

Westinghouse 20 and 40-h.p. motors are
used to drive the compressor and are avail-
able for a.c. or d.c. current.

Mountings

- M < G RAW = H | Ll; . You can secure these compressors on steel
F R E E E XAM I N AT lo N CO U PO/N wheels, rubber-tired trailer trucks, or skids.

McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York.

Want to Know More About Them?
Gentlemen:—Please send me the Oraft Librory of Practicol Electricity (ship-

ping charges prepaid) for 10 days’ free examinatlon. If satisfactory, 1 will Send for Catalog 3283-E.
send $1.50 in ten days, and $2.00 e« month untii the special price of $19.50

has been paid. If not wanted I will write you lor return shipping tnstructions.
(Write plainly and fill In all lines.)

U SO 0 SO e G G T O e OO R R T T e

T
TIOTE N AdATeRE o v cvais s moonsasnness S0s 4leiniais 6 valels @ sleieiale v wieteT aletele i ¢ J—L-:ju

City and State ......covecevvvenons . MACHINERY COM pANY
Employed by .......... SOOI~ o e o S o T 150 So. Michigan Ave., Chicago

. — B

TN g s Sl S & Set o o e o e e E. 2-19-27
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TRIBLOC @I%I/;NIN HCHST
i PANTASOTE
: e 1 Put it on wheels!
: : The kind of wheels that
Seat and Curtain Materials off on Bebtad N
There is no substitute for Pantasote for this method saves
more than the mere cost
of labor.
AGASO I E Tribloc Chain Hoists fit-
ted to Ford Roller Bear-
Trade Mark ing Trolleys provide quick,
S . . low - cost load - moving
3 Roofing—Headlining—Wainscoting service for individual
g machines—we shall be 4
z The only homogeneous panel board glad to tell you wit
and how. =

Send for Catalog 7-B
S d G d FORD CHAIN
£ for electric railway cars _BLOCK CO.
z n iamand Sts.

and motor buses Pl

PN Companr
\g\\\‘ A*\‘“‘h ark Avenu G
S ﬁ‘g» \\ NEW YORK // 7%

AL

i)

Pantasote Products

t\
h ;h .il i }:x.:»::rm:N RAILWAYS
e o ‘& BUSES

People's Gas Bldg., Chlcago, 1.

{1

Change a wheel?  Change a harp? E LE GTRICAL

Change a pole?

: INSULATION

MICANITE and EMPIRE

>
’

Micanite and Super-Micanite
Sheets, Commutator Segments,
and Commutator Rings

Yes, quick as plugging a Micanite Tubes and Washers

fu se in its clip—— Linotape, Seamless or Sewn Bias
Why lose car earning-time? Make wheel re- (Yellow or Black Varnished Tapes)
placement, or the change from wheel to sleet Empi i
cutter a 10-second job with Bayonet Detachable pire Oiled Closibisiia s
Trolley Harps. No tools required on top of car. (Yellow or Black)
Repair, inspection, adjustment and lubrication s
are done at the bench later where they can be Compounds, Varnishes, Etc.
done properly without interfering with service.
Phe oty el o its Kind tiade—tuiiv approved and Send for catalog and helpful booklet on Commutator
tested. . Also_Bayooet Trolley Wheels, Bayonet Trolley Insulation and Assembly
gggger;vnhw"%its'ﬂmhle Pole Clamp: Bayonet BSleet

MICA INSULATOR COMPANY

Bayonet Detachable L e

. New York: 68 Church St. Chicago: 542 So. Dearborn St.
Trolley Equipment s . Chicago: 542 S0 e

Cleveland Pittsburgh Cincinneti
San Francisco Los Angeles Seattle
BAYONET TROLLEY HARP CO. Works; Schenectady, New York: Victortavcille, Canada; London, En'!andA
SPRINGFIELD, OHIO

ST
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COLUMBIA
BEARINGS

(BN ORRERLRRRREEFEREAEAERERRL

RMATURE and axle bearings,
v motor bearings, compressor bear-
ings and journal bearings—cast and
machined to Columbia standards to
assure long wear, perfect halves and
complete interchangeability. We have
patterns on hand for all standard
railway motors and many bearings
with special dimensions for rebored
motors or returned shafts on axles.
Our manufacture has been so stand-
ardized and simplified that you are
: . . also apt to find advantage in the price.
Railway Equipment and Supplies ¥l 9 Giote you on your rbquice.
Machine and Sheet Metal Work, Machinery, Grey Iron and ments ? .

Brass' Castings, Patterns, Forgings, Armature and Field Coils.

The COLUMBIA MACHINE WORKS & M. 1. CO.

265 Chestnut St., corner Atlantic Ave., Brooklyn, N. Y.

1

Complete 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.

QUGS H T

No-weaf C_heck Pm:vl ) Drlp POInt? for
Free-Winding Tension Spring ! Added EﬂiCIenCY

Ratchet Wind

Emergency Release

Perf . h q i
erfect Automatic Lubrication They prevent creeping molsture and quickly drain the petti-
¥ coat in wet weather, keeping the loner area dry.
Earll Catchers and Retrievers The Above Insulator—No, 72—Voltages—Test—Dry 64,000
Wet 31,400, Line 10,000,
C. 1. EARLL, York, Pa. Our engineers are always ready to help you on your glass

insulator problem. Write for catalog.
Canadion Agents:
Rallway & Power Englncering Corp., Ltd., Toronto, Ont.

In All Other Foreign Countries: 1
International General Electrle Co., Bchenectady, N. Y. Hemlngrzdy (;.lais dCompany
. uncie, Ind.

Est. 1848—1Inc. 1870
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TRUCK WITH TOWER IN RUNNING POSITION

TRENTON TOWER
This 3-Section

is not only more convenient, but stronger than the
older type.

The top section is reinforced by the intermediate
section. The 3-section design makes it possible to
raise the platform 16 inches higher and drop it 12
inches lower than can be done with the old-style
2-section tower.

We'll gladly send you details.

J. R. McCARDELL CO.
Trenton, New Jersey, U. S. A.
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“For Outstanding Improvements
in Operation!”

1924 Northern Texas Traction
1925 Pittsburgh Raltways
1926 Pennsylvanla-Ohlo Electric Co.

The last three winners of the Coffin Award for outstanding
improvements in railway operation have been equipped with

Nachod Block Signals

In addition to convincing the Coffin award judges that they
were assuring the absolute safety of their passengers, these
three railways also proved their ability to get the most out
of their single track lines and to speed up the service, thus

"increasing their earning capacity.

Nachod or U.S. Signals will do the same for your lines. Write today
for catalog.

NACHOD & UNITED STATES SIGNAL CO,, Inc.
LOUISVILLE, KY.

RIS N E
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Strombos Signals for
Railway Service

A pleasing sound of tremendous volume is
emitted from the powerful Strombos Signal
which is admirably suited for railway serv-

ice. Day in, day out, it broadcasts a warn-
ing of approaching danger and promotes
safe and efficient railway operation.

The Strombos Signal operates on an air
pressure of 10 lbs. and over and is con-
trolled by a lever valve and cord. It uses
only 1/10 the volume of air required by a
whistle. It has no moving parts which
might fail in the emergency.

Write us for more complete data.

AMERICAN STROMBOS CO.

INCORPORATED
18th & Market Sts., Philadelphia, Pa.

p

LITH L]

Clark-Williams 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 Canads by the Cansdian Line Materials, Itd., Toronio, Ont.
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DOSSERT
the Lug

When we say SOLDERLESS we mean by
that the Dossert Tapered Sleeve principle
of solderless connection.

The 20th Year Book illustrates and describes
the various units that make up the line to-
gether with full data on use.

Write for a copy.

GV /BOOK

¥

Dossert & Co.

242 West 41st Street
New York, N. Y.

HBTH]

STEEL CROSS TIES

insure a permanent, repair-free track. Tempera-
ture variations, water or decay will not affect it.
@ Steel Cross Ties are now being used in practi-
cally all new work where economy and permanency
are the chief considerations. ( If you are inter-
ested in ‘‘low-maintenance-cost’’ track, send for
a copy of our booklet—Steel Cross Ties.

CARNEGIE STEEL COMPANY
General Offices - Carnegie Building - 434 Fifth Avenue
PITTSBURGH =\ PENNSYLVANIA

1836

s
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“American”
Light

and

Heavy
SPRINGS

Advantageous loca-
tion for prompt de-
livery of raw materi-
als—Ample equipment
of modern automatic
machinery and appli-
ances — Pyrometer
equipped furnaces as-
suring accurate, uni-
form heat treatment
and over 35 years’
spring manufacturing’
experience constitute
a service which means
satisfaction.

May we estimate on
your needs?

AMERICAN SPIRAL
SPRING & MFG. CO.

Established 1887

ARSENAL STATION
PITTSBURGH, PA.,
U.S. A,
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specify
Le Carbone Carbon
Brushes

J]le y tal]( for tllems e]Veg

W.J. Jeandron

Factory Terminal Bldg.,
Fifteenth Street, Hoboken, N. J.
Pittsburgh Office: 634 Wabash Bldg.
Chicago Office: 1657 Monadnock Block

San Francisco Office: 525 Market Street

Canadian Distributors; Lyman Tube & Sopply Co., Lid.
Montreal and Toronto

LU IR
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Ford, Bacon & Davis

Sneorporated

Engineers

15 Brondway, New York

1
PIHILADELPHIA CHICAGO SAN FRANCISCO

The J. G. White

Engineering Corporation

Engineers—Constructors

01l Refinerles end Pipe Lines, Steam and Water Power Plants, Transmlssion
Systems, Hotsls, Apartments, Office and Industrial Buildings, Rallroads.

New York

43 Exchange Place

STONE & WEBSTER

Incorporated
EXAMINATIONS REPORTS
ON

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES

APPRAISALS

THE BEELER ORGANIZATION

Transportation, Traffic, and Operating Surveys
Coordinating Service—Financial Reports
Appraisals—Management

New York Boston Chicago 52 Vanderbilt Ave. New York
SANDERSON & PORTER ENGeLHARDT W. HoOLST
ENGINEERS Consulting Engineers
PUBLIC UTILITIES & INDUSTRIALS Aoraitis Réporls Service Tvestigation
Deaign Conetruction Management Studies on Financial and Physical Rehabilitation
Examinations Reporta Valustions Reorganization Ope.rat.xon Management
CHICAGO NEW YORK SAN FRANCISCO 683 Atlantic Ave.,, BOSTON, MASS.

ALBERT S. RICHEY
ELECTRIC RAILWAY ENGINEER
WORCESTER, MASSACHUSETTS
REPORTS- APPRAIGALS - RATES - OPERATION - SERVICE

-

WALTER JACKSON

Consultant on Fares and Motor Buses

The Weekly and Sunday Pass—Differential
Fares—Ride Selling

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

Byllesby
Engineering & Management
Corporation
231 S. La Salle Street, Chicago

New York San Francisco

DAY & ZIMMERMANN, INC.

ENGINEERS
DESIGN - CONSTRUCTION - REPORTS
VALUATIONS - MANAGEMENT

PHILADELPHIA

NEW YORK CHICAGO

$STEVENS & WOOD

INCORPORATED
ENGINEERS AND CONSTRUCTORS
120 BROADWAY, NEW YORK

ENGINEERING
CONSTRUCTION

FINANCING

YOUNGSTOWN, O, MANAGEMENT

LINN & MARSHALL, Inc.

Financing — Engineering — Management

PUBLIC UTILITIES
ELECTRIC RAILWAYS — MOTOR BUSES —
GAS — ELECTRIC

25 Broadway, New York City

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. B. PRICE, JR. JOHN F. LAYNG
President Sec'y-Treas. Vica-President

BUCHANAN & LAYNG CORPORATION

Engineering and Management, Construction
Financial Reports, Traffic Surveys
and Equipment Maintenance

- BALTIMORE
& Phone: NEW YORK
1904 (l}}l;:lzlfrhsl ‘Ii\;tlonsl Hanover: 2142 49 Walt Street

MCCLELLAN & JUNKERSFELD

Incorporated
ENGINEERING AND CONSTRUCTION
Examinations—Reports—Valuations
Transportation Problems—Power Developments

68 Trinity Place, New York ’
St. Louis

Chicago

KELKER, DELEUW & CO.

CONSULTING ENGINEERS

REPORTS ON

Operating Problems Valuations
111 W. Washington Street, Chicago, Il

Traffic Surveys
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THE BABCOCK & WILCOX COMPANY

85 LiBerTY STREET, NEW YORK

Builders since 1868 of
Water Tube Boilers
of continuing reliability

BRANCH OFFICES

BosTON, 49 Federal Street

PHILADELPHIA, Packard Building
PITTSBURGH, Farmers Deposit Bank Bullding
CLEVELAND, Guardian Building

CHICAGO, Marquette Building

CINCINNATI, Traction Bullding

ATLANTA, Candler Building

PHOENIX, ARIZ.. Heard Building

DavLvras, TE‘( 2001 Magnolia Building
HoNoLULU, H. T., Castle & Cooke Bulldlng
PORTLAND, Om: 805 Gasco Bulilding

WORKS
Bayonne, N. J.
Barberton, Ohlo

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

DEeTrOIT, Ford Bulilding

NEw ORLEANS, 344 Camp Street

HousToN, TExAS, 1011-13 Electrio Bullding
DENVER, 444 Seventeenth Street

SaLT Lake CiTY, 405-6 Kearns Bullding
SAN FraNCI8CO, Sheldon Bullding

Los ANOELEE 404-6 Central Bulldlnz
SEATTLE, L. €. Smith Buildln

HAVANA, CuBa, Calle de Agula 10

SAN JU‘AN, Porto Rico, Royal Bank Bullding

A.L. DRUM & COMPANY

Consulting and Constructing Engireers
VALUATION AND FINANCIAL REPORTS
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE
COMMISSIONS
CONSTRUCTION AND MANAGEMENT OF
ELECTRIC RAILWAYS

230 South Clark Street, Chicago, 1I1.

THE P. EDWARD WISH SERVICE
50 Church St. Street Roilway Inspection 131 State St.
NEW YORK DETECTIVES BOSTON

When writing the advertiger for Information or
pricea, a mention of the Electric Rallway
Journai would be appreciated.

ROEBLING .;é??

WELDING CABLE
ELECTRICAL WIRES and CABLES
John A. Roebling’s Sons Company, Trenton, N. J.

Coin Counting and Sorting Machines

FARE BOXES

Lever-Operated and Slip Change Carriers

The Cleveland Fare Box Co.

Cleveland, Ohio
Cenedien Cievelend Fere Box Co., Ltd., Preston, Ont.

RAILBONDS-RAIL JOINTS
DYNAMOTORS
WELDING ROD

UNA Welding - Bonding (o

(')P\wl@nd Ohio

TRADE \

1T’S LIGHT ON DUFF JACKS

Genuine Barrett Jacks Duff Pinlon Puller .
for every purpose Safe—Qolck—Poaitive

‘.769 Duf'F Manufactur|n§ Co.

PITTSBURG
ORANCH ormczs ArLAN‘M CHICAGO = HOUSTON = NEW YORK = STLOUIS = SANFRANC/SCO

—

Transmission Line and Special Crossing
Structures, Catenary Bridges
WRITE FOR OUR NEW DESCRIPTIVE CATALOG

ARCHBOLD-BRADY CO.

Engineers and Coniractors SYRACUSE, N. Y.

Adapted to all
Types of rails
and paving.

GODWIN
Steel Paving Guards

Proven by service to economlically prevent
eeex;age aud disintegration of etreet rallway
paving.

Write jor Ilustrated Catalog No. 20

W. S. GODWIN CO., Inc.
Race and McComas St., Baltimore, Md.

ILLINOIS MOTIVE
EQUIPMENT COMPANY
J. D. Elaom, Prealdent
RAILWAY AND AUTOMOTIVE SUPPLIES
35 EAST WACKER DRIVE, CHICAGO
WESTERN REPRESENTATIVES:
JOHNSON FARE BOXES
METAL TICKETS COIN CHANGERS

A Single Segment or a Complete Commutator

ie turned out with equal care in our shope, The orders we fill
differ only in magnitude; small ordera command our utmost care
and ekill just as do large orders. CAMERON quallty applles to
every coll or segment that we can make, as well aa to every
commutator we build. That's why eo many electric railway men
rely absolutely on our name.

Cameron Electrical Mfg. Co., Ansonia, Connecticut

Car Heating and Ventilating

show you
The Pater

vz

~are no longer operating problems. We can
how to take care of both with one equipmont.
Smith Forced Ventilation Hot Alr Heater will save, in
addition, 409% to 60% of the cast of any other car heet-
ing and ventilating system. \Write for detetls.

The Peter Smith Heater Company
6209 Hamilton Ave., Detroit, Mich.

HEATERS
7N

=
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STUCKI
SIDE
BEARINGS

A. STUCKI CO.
Oliver Bldg.
Pittaburgh, Pa.
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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 an Request

BETHLEHEM STEEL COMPANY, Bethlehem, Pa.

BETHLEHEM

(BTN T
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Lorain gi)ecial Trackwork
Girder Rails

Electrically Welded Joints

THE LORAIN STEEL COMPANY
Johnstown, Pa.

Sales Offices:
Atlanta Chlcago Cleveland Neaw York
Phlladelphia Pittshargh Dallas
Pacific Coast Representative:
United Stetes Steel Products Company
Los Angeles Portland San Francisco Seattla

Export Representative:
United States Steel Products Company, New York, N. Y.

i
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& INC.
Co.

Wharton trackwork, in which the
famous Tisco Manganese Steel has
been used, will be found on the lead-
ing railways of the country.

Plant: Easton, Pa.

-

-

ELRECO TUBULAR POLES

THE “WIRE LOCK™,

COMBINE

THE CHAMFEREQ JOINT

Lowest Cost

Lightest Weight
Least Maintenance

Greatest Adaptability
Catalog complete with engineering date eent on requeat.

ELECTRIC RAILWAY EQUIPMENT CO.
CINCINNATI1, OHIO
Nsw York City, 30 Church Street

B. A, HEGEMAN, Jr., Preaident

H. A, HEGEMAN, Pirat Vice-Prea. and Treaa.
F. T. BARGENT, Secretary

W. C. PETERS, Vice-Pres. Salea 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., Boaton, Mass.
Hegeman-Castle Corporation, Raillway Exchange Building, Chicago, 111,

RAILWAY SUPPLIES

Tool Steel Geare and Pinions Ft, Pitt Spring & Mfg. Co.,

Anglo-A arnl Springs
5&1&%&0%%“‘;, :‘1;. Co- Flaxlloum Insulatlion
National Hand Holds Aunderscn Siaak S o
tri 0.,
Genesco Paint Olls i e e

ﬁo?er Saving and Inspection
Dunham Hopper Dgor Device JMeters

Garland Ventilators ‘Topeseald™ Lampe

Walter Tractor Snow Plowe

Bus Lighting Equipment
Cowdrey Automotive Brake
Feaslble Drop Brake Staffs

Testing Machine

LT TG T

UG

LT

Arc Weld
Rail Bonds

AND ALL OTHER TYPES

ORI

Descriptive Catalogue Furnished

American Steel & Wire Company

New York Boston Pittsburgh
Chicago Clevaland Denver

U. 8. Stesl Products Co.
San Francisco Los Angelea Portland Seattls

‘THANK

You!

The wholesome recognition accorded statistical data prepared
by McGraw-Hill Publications is due in large measure to the
readers of McGraw-Hill Publications, who reply with pain-
staking care to McGraw-Hill questionnaires. \

This is a word of appreciation to you readers who are called
upon from time to time to give McGraw-Hill basic information
of a more or less confidential nature.

THE PUBLISHERS
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SPECIAL 2 POSITIONS VACANT
S TRILL slngle truck EXPERIENCED electriclan wanted, who
BIRNEY CARS BIRNEY CARS can wind armatures and do electrical
equipped with Westinghouse 508 Motors, work on street cars and can do line

H 18 Alr C 11 gaf i work if necessary. P-970, Electric Rali-
D r Compressors and all safety devices say Jouraal, 7 South Deebbornagirest

$1750.00 each irst- 1t1
IRVING S. VAN LOAN CORPORATION In First-Class Condition Cleay M
1350 Broad s N York CIt -
Fondway, oW Xor v WH-508 and GE-264 Equipment ROAD MASTER wanted on Middlewest
stre(la{t rallwa{y properts;; young ;nar:}dwith
ALE . . track experience; engineer preferred, to
s Inspection Invited handle division ons lhumdreld mfnei? of citiy
track. In answer please give fuli experi-
15 BIRNEY SAFETY CARS Apply to ence and salary expected. P-971, Elec-
Brill Bullt tric_ Raliway Journal, Beil Tel. Bldg.,
West. 508 or 0. E. 264 Motors St. Louis, Mo.
Cars Complete—Low Price—Fine Condltion Eastern Mass. St. Ry. CO.
ELECTRIO EQUIPMENT CO. k 'TRACK foreman, experienced in track and
Commonwealth Bldg., Philadsiphia, Pa. L S fton. Mase, paving work. ' Energetic man wanted.

Give references and experience _in de-
taii. P-968, Electric Raliway Journal,
Tenth Ave. at 36th St., New York.

Ié)%gg)}%'llr%TY ! POSITIONS WANTED )

" Economy-=Service BIRNEY CARS ADVERTISING and publlc relations speclal-
- . 4—32 seating capacity, Westinghouse 508A ist, extenslve experiencs in elsctric
Qua]ity-ne]|abi]‘ty motora. Fully equippéd. Splendid condition. railways, will make preliminary survey
SOUTHERN CARS if desired. PW-966, Electric Railway
5—Double Truck, 42 pessenger. Ope man Journal, 604 Colo. Bidg., Washington, D. C.

operation,
SWEEFPER EQUIPMENT engineer and maintenancs
I—Deuble Truck Snew Sweeper. Fully equipped. sxecutive, six years' factory engineering
TOWER TRUCK experience and seven years' maintenance
C o MPAN Y 1—2%-3 ton White Tower Truck, McCardle work with large railway companyy de-
three section tower, electric starter and sires change. Collegs graduate With A-1
P c : lights. Fully equipped. New 1923. references. PW-967, Electric Railwa
COP](.’S Gas Bldg hlcago A H. E. SALZBERG CO, Inc. Journal, 7 So. Dearborn St., Chicago, Iil
7\ ; 50 Church St., New York OPERATING man; capable of taking

chargs of transportation department of
electric railway. Practical experiencs in

' each of its branches. Highest references,
€€ 99 ® PW-944, Electric Rallway Journal, 7 So
EARCHLIGHT” Service Dkt Clne, i
SUPERINTENDENT of rolling stock, 24
years' experience, open for sition.
s Or Ou OO PW-960, Electric Rallway Journal, Tenth
b ] Avs, at 36th St., New York.
T is to help you whenever you have a business SUPERINTENDENT of transportation
avallable, broad experience and flne rec-
want. It insures you, at an extremely small ord of achlevements on large properties
in East and Centrai West. Recognized
cost, the quickest and most effective delivery as operating official of exceptional ability,
£ . . successful in public relations, rehabilita-
of your message to the men in this field who ton of properties skilied in handiing
s . . abor ; capable taking over an ro
are most likely to be interested in your needs. DL Lk fenita nnder sny candhiion
. “ 2 ’” High-class references. Correspondence
Try it. Learn what “SEARCHLIGHT” really invited and treated com},d\%ngl?é. Willing
to locate anywhere ectric
means to YOU Raliway Journal, Guardian Bldg., Cleve-
iand, Ohlo.
Agencies Wanted Employment Agencies Patents For Sale
Agents Wanted Forelgn Business Plants For Sale TRACK enginesr with twenty years' elec-
Auction Notlces For Exchangs Positions Vacant }ric tx;a“w%%; expel;lilence gesiges dchangg in
Bids Waated For Rent Positions Wanted N2 e N nodessrandaimogi T
Books and Periodicals Franchises Property For Sale g?dc & n%’c'gss?t"; c‘%(’,,wgzlgng&s’g"' 1?%? t%cge
Buildings For Sale Help Wanted Proposals Electric Ratiway Journal, 1600 Arch St.,
Business Opportunities Industrial Sites Receivers' Sales Phliia., Pa.
Civil 8ervice Opportunities Labor Bureaus Represantatives Wanted
Coutracts-to-be-let Meachins Shops Salesmen Wanted UTILITIES executive available. Engineer-
Coutracts Wanted New Industries Wanted Specialties é;\g gradue}te. broati"oneratirllg aﬂdhﬁxgcr:l&
Desk Room For Rent Partoers Wanted Sub-Contracts Wanted Nea SEETRECE Sralivay, 4 S0s 1K
pOWer, Young and progressive with
Desk Room Wanted Patent Attorneys Water Froat Property trled and proven ability. Raliway ac-
Educatiooal . Work Wanted tivitiest knolwn . to tl?e 1ndustxl'{. i?ﬁ
. present employed; seek opportun W
F°:" Every Business Wn,nt largter intergslts. tl?hde {:pportéml ¥ 1]'0:'
1 ’ : past successful methods to producs rela-
Thmk SE‘A.RCHL!GHT Flr't tively greater resuits, PW-972, Electric
0170 Raiiway Journal, Tenth Ave. at 36th St.,
New York.
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Advertising, Street Car
Colller, Inc., Barron G.

Air Brakes

Christensen Air Brake Co.
Westinghouse Alr Brake Co.
Anchors, Guy

E{leic ISaervwec Supplies Co.
Ghio Brass Co.
Westinghouee E. b M. Co.
A ture Sho

églﬁn;hléi Magbme Works &

M
Elec. Service Supplies Co.
Antomndtle Reiurn 8witch
ta

nas
Ramspo Ajsx Corp.

Antomatic Safety Swiich
Stands

Ramspo Ajsx Corp.

Axles

Bemis Car Truck Co.
Bethiehem Steel Co.
Brill Co.. The J. G.
Carnegie Steel Co.
Cincinnsti Car Co.
Standard Steel Worke Co.
Weetinghouse E. & M. Co.
Axles, Steel
Bethlehem Steel Co.
Carnegie Steel Co.
Babbitting Devices
Columbia Machine Works &
M. J, Co.
Badges and Butions
Elec. Service Supplies Co.
International Register Co.
Bearings
Ahlberg Besaring Co.
Bearings, Anti-Frictlon
Hyatt Roller Bearing Co.
Beuringa and Bearlng Metals
Bemie Car Truck Co.
Brill Co., The J
Cincinnatl Car Co.
Colunibia Mschine Worke &

General Blectric Co.
Westinghones E. & M. Co.
Bearlngs, Center and Roller

Bide
Cincinnsgti_Car Co.
Columbia Machine Works &
. X, Co,
Stucki Co. A,
Bearings, Roller
Hyatt Roller Bearing Co.
Bearings, Roller and liati
Timken Roiler-Bearing Co,
Bella & Buzzers
Coneoclldated Car Hesting Co.
Bells und Gongs
Brill Co., The J. Q.
Cincinnail Car Co.
Columhm Machine Worke &

Co.
Elec’Servlce Suppllee Co.
Benders, Rall

Rallway Trackwork Co.

Bodies, Bus

J. G. Brill Co,

Cumminge Car & Cosch Co.

Body Material—Haskellto &
Plymetl

Blaskellte Mfg. Corp.

Babcock & Wilecox Co.
Bond Testers
Amer. Steel & Wire Co.
Elec. Service Supplies Co.
Bonding Apparatns
Amer, Steel & Wire Co.
Elec. Service Supplies Co.
QOhio Brass Co.
Railway Trackwork Co.
Una Welding & Bonding Co.
Bonds, Rall
American Steel & Wire Co.
Elec, Service Supplles Co.
General Eleciric Co,
Ghio Brass Co.
Railwsy Trackwork Co.
Uns Welding & Bonding Co.
Westinghouse E. & M. Co.
B]‘\:[o’((; Pnbil{a]hers .
cGraw-Hill Book Co.
Braces, Timber
Duff Mfeg. Co.
Braces, Trench
Puft Mig. Co.
Brackets, Fand Rall
Columbla Machine Wkae.
Brackete and Crosa Arme
(See alsn Poles. Ties,
Poata, ete.
Columbla Machlne Worke &
M. 1. Co,

Electrlc Rsllwsy Equipment

Elcc Sorvlce Supplies Co.
Hubbard &

Ohio ann Co

Brake Adjnsters

Brill Co.. Tha J @,
Cincinnati Car Co.
Westinghnuse Tr. Br. Co.

Brake Shoes

American Brake Shoe &
Foundry Cn.

Bemie Car Truck Co,

Natlonsl Rallway Appli-
snce Co.

WHAT AND WHERE

TO BUY

Brakes, Brake Systems and
Brake Parts
Bemis Car Truck CO
Brill Co.. The J.
Cincinnati_Car C
Columbiz Machine Worke &

M. I. Co.
General Electric Co.
Natinnel Brake Co.
Westlnghouee Traction
rake Co.

Brokes, Magneiic Rall
Cincinnatl Csr Co.

Brunshes, Carbon
General Electric Co.
Jesndron, W, J.

Carbone Co.
Westinghouse E.

Brushholders
Columbia Machine Works &
M. I. Co.
Bulkheads
Haskelite Mfg. Corp.
Bns Lighting
National Ballway Appll-
ance Co.
Bu.uea. Motor
Brill Co., The J. G.
Cummings Car & Cosach Co.
Studebaker Corp. of Amer,
Bushings, Case Hardened and
Manganese
Bemis Car Truck Co.
Brill Co., e J. G.
Cmcmnah Car Co,

Cables (See Wires and
Cables

& M. Co.

Cambrle 'l‘apes. Yellow and
Black Varnished

Irvington Varnish & Ins. Co.

Mlca Insulstor Co.

Carbon Brushees (See
Brushes, Carbon)

Car Lighting Fixtores

Elec. Service Supplles Co.

Car Panel Safety Switches

Cémso]idated Car Hesting

Westinghouse E. & M. Co.
Car Steps, Safety
Cinelnnati Car Co.
Car 'Wheels, Rolled Sieel
Bethlehem Steel Co.
Cara, Dump
Brill Co.. The J, G.
Differential Steel Car Co.
Cars, Gas-Eleetric
Brill Co., The J. G.
General Electrie Co.
V%estinghouse Elec, & M1g,
0.

Caors, Gas, Rall
Brill Co., The J. G.
Cars, Passenger, Freight, Ex-
press, cto,
Amer, Car Co.
Brill Co.. The J. G.
Cincinnstl Car Co.
Cummings Car & Coach Co.
Kuhlman Car Co., G. C.
Wason Mfg. Co.
Care, Second Hand
Electric Equipment Co.
Cars, Sclf-Propelied
Brill Co., The J. G.
General Electric Co.
Castlogs, Braes Composition
or Capper
Cincinnati Car Co.
Columbia Machine Worke &
M. 1. Co.
Castinge, Gray Iron rnid Steel
American Brake Shoe &
Fdry.

American Steel Foundnee
Bemis Csr
Cg}nmbxg Mnchlne Works &

Standard Steel Works Co.
ng Wharton, Jr. & Co..
nc.

Castlngs. Mallenble & Brlzs

American Brake Shoe
Fdry.
Bemis Car Truck Cn
Columbla Machine Works &
M. 1. Co.
Cntchers and Retrievers,
Trolley

Enrll. C. I.

Elee. Service Supplies Co.
Ohio Brass Co.

Wood Co.. Chae. N.

Catennry Canetruction
Archbold-Brady Co.

Celllng Cur
Haskelite Mig, Corn.
Pantasote Co., Inc.

Cellings, Plywood Panels
Haskelite M1g. Corp.

Change Corriers

Cleveland Fare Box Co.
Electrle Service Supplies Co.
Change Trays

Cincinnati Car Co.
Circoit-Breakers

Qeneral Eiectric Co,
Westlnghouee E. & M. Co.
Clamps and Connectors for
Wires and Cables
Dosscrt & Co.
Electric Rallwsy Equipment

0.

Elee. Service Supplies Co.
General Electric Co.
Hubbard & Co.

QGhlo Braes Co,
Westinghouse E. & M. Co.
Cleaners and Serapers, Track
(See also Snow-Plows,
Sweepers and Brooms)

Brill Co., The J. G.
Cincinneti Car Co.
Ohijo Brase Co.
Clusters and Sockets
General Electric Co.

Coal and Ash Handling (See
Conveying and Hoisting
Machinery)

Coll Banding and 'Windlng
Marhines

Colunibis Mschlne Worke &
M. I.

Co.

Elec, Service Supplies Cu.

Westinghouse E. & M. Co.
Colls, Armature and Fleld

C%}umbla Machine Works &

= 4. Co.

Geperal Electric Co.

Weetinghouse E. & M, Co.
Colls, Choke and Klcking

Elec, Service Supplies Co.

General Electrle Co.

Westinghouse E. & M. Co.

Coin Changere i’

Il(l:inole Motive Equipment
0.

Coin Counting BMachines
Cleveland Fare Box Co.
Internstional Reglster Co.

Coln Serting Machlnes
Cleveland Fare Box Co.

Coin Wrappers
Cleveland Fare Box Co.

Cnmmutator Slotters
C(})&un{lbis Machine Worke &

s 14 Co;
Elec, Service Supplies Co.
General Electric Co.
Westlnghouse E. & M. Co.
Wood Co.. Ches. N,

Commutator Troing Devices
General Electric Co.
Commniators or Parts
Camernn Elec'l Mfz. Co.
Columbia Machine Works &

M. 1. Co.

Genersl Electrie Co.
Westlnghouse E.

Compressors, Air
General Electric Co.
Sullivan Machlnery Co.
Wesatinghouse Tr. Br.
Compressora, Alr, Portable
Sulliven Machinery Co.
Compressors, (Gas
Sullivan Machinery Co.
Condensers
General Eleetric Co.
Westinghouss E. & M
Condenser Papers
Irvington Varnish & Ine. Co.
Connrctors, Soiderless
Dossert & Co.

Westinghouse E. & M. Co.

Connectors, Traller Car
Cg}umbla Machine Works &

0.
Consolidated Car Heating Co.
Elec. Service Supplies Co.
QOhlo Brass Co.

Controllers or Parts

General Electrle Co,
Westinghouse E. & M. Co.
Controller Regulniors

Elec. Service Sunnlles Co.

Controlling Systema
General Electric Co.
Westinghouse E. & M. Co.

Oonverters, Rotary
General Electrle Co.
Westinghouee E. &

Copper Wire
American Brass Co,
American Steel & Wire Co.
Anaconda Copper Mining Co.

Copper Wire Instruments

Measurlng Testlng and
Recording
American Brass Co.
American Steet & Wire Co
Anaconda Cnnner Mining Co

Cord, Bell, Trailey, Regiater
American Steel & Wire Co.
Brill Co., The J. G.

. Co.

. Co.

M. Co.

Elec. Service Suppliee Co.
Internstional Register Co.
Roebling's Sons Co.. J. A,
Samson Cordage Worke

Cord Conncctors and Couplers
Elec. Service Supplies Co.
Sameseon Cordage Works
Wood Co.. Chas. N.

Conplers, Car

American Steel Foundries
Brill Co.. The J.
Cincinnati Cu Co.

CGhio Brass Co.
Westinghouse Tr. Br. Co.
Cranes, Holst & Lift
E(l;eclrlc Service Supplies

0.

Cross Arms (See Brackets)

Crossing Founndations
International Stieel Tie Co.

Crossings

Ramapo Ajax Corp.
Wm. Whsarton Jr. & Co..
Inc.

Crossing, Frog and Swltch
Ramsgpo Ajax

Wm. Wharton, Jr. &CO Ine.

Crossing Manganese
Bethlehem Steel Co.
%mapo Ajax Corp.

m. Wharton Jr. & Co..
Ine.

Crossings, Track (See Track
Speclal Work)
Crossings, Troliey
QOhlo Brass Co.
Westinghouse E. & M. Co.
Curtalns & Curtain Fixtures
Brill Co., The J. G.
Pantasote Co., Inec.
Pealer’s Machinery & Second
Hand Eaonipment
Eastern Masaes. Sir. Ry Co.
Elec. Equipment Con
Hyman Mlchaele Co.
E. berg Co., Inc.
Van Loan Corn Irving 8.
Deralling Devicce (See alao
Track Work)
Peralllng Switches
Ramspo Ajsx Corp.
DPestinatlon Signs
Columbis Machlne Works &
0

M. 1. Co.
Eéectric Service SBupplies
Deteelive Service

Wigh-Service, P. Edward

Doar Operatlng Devlces
Brlll Co., The J. G.
Cincinnati Car Co.
Consolidated Car Hesting Co.
National Pnenmstic Co.,

Inc. *

Doors and Door F‘lxtnrcl
Brili Co., The J.
Cincinnati Car Co.
General Electrie Co.
Hale-Kilburn Co.

Doors, Folding Vestibule
Nstionzl Pneumstic

Ine.

Drills, Rock

Sullivan Machinery Co.

Pbrills, Track

Amer, Steel & Wire Co.
Elec. Service Sup. Co.

Ohio Brase Co.

Dryers, Sand

Elec. Service Sapplies Co.
QGhio Brass Co.

Westinghouse E. & M. Co.

Co.,

Ears
Co%urilh{_:a Machine Worke &
Electric Service Supplles

Ghlo Brass Co,
Westinghouse E. & M. Co.
Eleeirle Grinders

allway Trackwork Co.’

Electrical Wires and Cnbles
Amer. Electrical Works

American Steel & Wire Co.
Roebling's Sons Co., John

Elecirodes, Carhon
allway Trackhwork Co.
Una Welding & Bonding Co

Electrodes, Sieel
Rallway Trackwork Co.
Una Welding & Bonding Co

Fngineers, Consnlting, Con.
tracting and Operstlng
Archbold-Brady Co.

Beeler, John A

Ruchanan & anmr Corp.
Byllesby & Co., H. M.

Day & Zimmermann, Inc.
A. L. Prum & Co.

Ford, Bacon & Davis
Hemphill & Welle
Holst, Engelhardi W.
Jackson, Walter
Kelker & Deleuw s
Linn & Marshall Co.
McClellan & Junkersfela
Richey, Ailbert S.
Sanderson & Porter
Stevens &
Sione &
White Eng. Corp., The J. G.

Englnes, Gas, Oil pr Bieam
Westinghouse E. & M. Co.

Engines, Gasollne
Waukeshs Motor Co.

Exierior Side Panels
Haskelite Mfg. Corp,

Fare Boxra
Cleveland Fare Bnx Cu.
Illinois Motive Equipment

Co.
Perey Mfg. Co.. Inc.
Fare Reglsters
Electrle Service Sup. Co
Fences, Woven Wire and
Fence_ PPnsais
Acme Wire Co.
Amer. Steel & Wire Co.
Fenders and Wheel Gunriie
Brill Co., The .‘l G.
Cincinnatl Car C
Caooeolidated Car Fender Co
Star Brass Worke
Wood Co., Ches. N.
Fibre and Fibre Tuhlng
Westinghouse E. & M. Un
Fleld Coils (Ses Colila)
Flangeway Gnards, Sieel
U. 8. Godwin Co., Inc.,
Floodiighis
Elec. Service Supplles Un
Fioor, 8nb.
Hsaekelite Mfg. Corp.

Floor
Haskelite Mfg. Corp.

Forgings

Brill Co., The J. G.
Carnegie Steel Co.
Cincinnati Car Co.
Columbla Machlpe Wka.
Duff

g. Co.
Standard Steel Worka Co.
Froge & Crossings, Tee 1tall

Bethlehem Steel Co.
Ramapo Ajax Corp.

Wm. Wharton Jr. & Co
Inc,

¥rogs, Track (Secs Trark
Work)

l‘roxs, Troiley

Eileotrle Servlce Supplies Co
Ohlo Brass Co,
Westinghouee E. & M. Co

Munnell Castings
Wm. Wharton, Jr. & Cuo
Inc.
Fuses and Fuse DBnyes
Ccﬁunl:bla Mzachine Works &
. I, Co.
Consolidated Car Heatlng Cu
General Electrie Co.
Westinghouse E. & M. {'n.
Fuaseq, Refiilable
General Electric Co.
Garage DEqnipment
Columbigs Machine Wka,
Gaskets, Asbesins
Westinghouse Tr. Br.
Gas Producers
Westinghouse E. & M. Co.
Gaies, Car
Brill Co., The J. G.
Cincinnat! Car Co.
Gnuges, Ol & Water
CGhio Braes Co.

Gear DBlanks

Bethlehem Sieel Co.

Brill Co.. The J. G.
Carnegie Steel Cn.

Stendard Steel Works Co.
Gear Cases

Chlllingworth Mig. Co
Cg}nuiblg Machine Works &

. 1, Co.
Elee, Service Suppllies Co.
Westinghonse E. & M. Co.
Geura and Pinlons
Bemis Car Truck Co.
Rethlehem_ Steel Co
('}olluml:»l(a7 Machine Works &
N

Co.

0,
E(l:ecmc Service Suopopliea

General Electrle Co.

Nuttall Co., R. D.

Tgol Steel Gear & Pinion
0.

Generallng Seta, Gas-Elcetrio
General Eleetrle Co.
Gencrators

Genersl Electric Co.
Westinghouse E. & M. Co.
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Electric Railway “The Standard for Rubber Insulation”

HAlMco ™o INSULATED WIRES

P50, 8 mar. Ore

for Accessibility and CABLES

and Reliability “Okonite,” "Manson,” and Dundee “A” “B" Tapes
wAriess Alxe. ~G. b Send for Handbook
met‘iC(ln The Okonite Company
NSULAHNG The Okonite-Callender Cable Company, Inc.
ACHINERY .
o/ 2111 COMPANY ~ — Factories, Passaic, N. J. PaTeRsON, N. J.
T “Saies Offices; New York Chicago Pittsburgh St.Louls Atlanta
521 Huntingdon St., Phitadelphla, Pa, Birmingham San Francisco Los Angeles Seattls

Pettingeil-Andrews Co., Bostoo, Masa,
Sales Agents: F. D. Lawrence Electric Co., Cincinnati, 0.
Electric Service Supplies Co. : Novelty Electric Co., Phils., Pa.
Philadelphia New York Chicago Oon. Rep.: Engloecring Materials Limited, Monlrul
Oubon Rep.: Victor G. Mendoza Co., Havana.

AMELECTRIC PRODUCTS THE WORLD’S STANDARD
BARE COPPER_WIRE AND CABLE “IR‘ ]INGTON ”
TROLLEY WIRE
WEATHERPROOF WIRE Black - Yellow
AND_CABLE Varnished Silk, Varnished Cambric, Varnished Paper
PAPER INSULATED
RERE I Ofies UNDERGROUND CABLE Irr-O-Slot Insulation  Flexible Varnished Tubing
MAGNET WIRE Insulating Varnishes and Compounds
AMERICAN ELECTRICAL WORKS Irvington Varnish & Insulator Co.
PHILLIPSDALE, R. 1. Irvington, N. J.
Baston, 176 Foderal: Chicago, 20-32 West Randolph Streel: Sales Representatives in the Principal Cities

Cineinnatl, Traction Bidg.: New York, 100 E. 42nd SI.

Surplus Stocks Are

International : i
ernationa Easﬂy Dlsposed of

Registers

Made in single and double “SEARCHLIGHT SECTION”

types to meet requirements
of service. For hand or faot,

Through the

mechanical or electric opera- “FOR SALE” announcements are carefully read
tion. Counters, car fittings, by the trade.
Type R-11 conductors’ punches. “SEARCHLIGHT” Ads bring prompt and proﬁt-
Double Register _ able returns.
The International Register Co. Displayed—$6.65 an inch or less per insertion.

15 South Throop Street, Chicago, Illinois -~

SAMSON SPOT WATERPROOFED TROLLEY CORD

- , Chapman
Trade Mark Reg. U. 8. Pat. Gff. . .
Made ot extra quality stock firmly braided and smoothly finfehed. Automatlc Slg nals

efully inspected and guaranieed free from flaws.
Samples and information gladly eent.

SAMSON CORDAGE WORKS, BOSTON, MASS. Charles N. Wood Co., Boston

NAUGLE POLES

NAUGL]E POLE & TIE CO,

59 E. MADISON ST. CHICAGO ILL.
New York ¢« Columbus - Kansas Cily - Spohane «Vancouver ;: Bostol

i WmE LB |
ANACONDA COPPER MINING COMPANY ;
THE AMERICAN BRASS COMPANY

Rods, Wire Cable Produccs

‘-———-&\V.YQRV CHI !’ .

B TR TG R T
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irder

Gnet.hlebom Steel Co.
Lorain Steel Co.

Gongs (Seo Bells and Gongs)
Greases (See Lubricants)
Grinders and Grinding
-
R:l'iwsy Trackwork (rg).
Grinders, Portable
Ratlway Trackwork Co.
Grinders, Portable Electric
Railway Trackwork Co.
Grinding Bricks and Wheels
Ralilway Trackwork Co.

Gunard Rall Clamps

Ramapo Ajax Corp.

Wm. llmmm:m. Jr. & Co..
Inc.

Guard Rails,” Tee Rall and
Manganese

Ramapo Ajax Corp.

Wm. Wharton. Jr. & Ca..
Ine.

Goards, Tro

ey
Elec. Service Suv. Co.
Oblo Brase Co.
Troliey
Bnyonet '.I.‘rolley Harp Co.
Columbia Machine Works &

r Co.

Flec. Bervice Supplies Co.
Nuttall Co., R. D.

Star Brass Works
Headlights

Elco. Servica Supplies Co.
General Electric Co.

Ohio Brass Co.

Headlinin

Columbia Machine Worka &

M, I. Co.
Haakelite Mfg. corp.
Pantasote Ca..
Heatere, Car (l'.'-l rle)
Conaolldated Cer Heatlng Co.
Gold Car Heat. & Light. Co.
Smith Heator Co.. Peter

Heaters, Car, Hot Alr and

Water
Smith Heator Oo.. Peter
Heaters, Car, Stov.
Smith Heater Co.. Poter
Helmets——Wolding
Railway '.L‘rackwork Co.
Una Welding & Bonding Co.

Holsts and_Lifts
Cgiumbla Machine Worka &

I. Co.
Ford Chain Block & M. Co.

Holsts, Portable
Sullivan Machinery Co.

Hose, Bridges
Ohio Brass Co.
Hose, Pnoumatio
Weatinghoueo Traction
Brake Co.

Instruments, Measuring
Teeting and Reoordl
Amerlean Steel & Wiro Co.
General Elsctrie Co.
National Railway Appll-
ance Co.
Weatlnghouse E. & M. Co.

lnlﬂntlng Cloth, Paper and

General Electric Co.
Irvington Varnish & Ina. Co.
Mica Insulstor Co.

Okonite Co.
Oxl;%nlte-(}allender Cable Co.

U. S. Rubber Co.
Weetinghouse E. & M. Co.

Insulating Slik
Irvington Varniah & Ine. Co.

Inenlating Varnlshes

Irvington Varalah & Ine.Co.
Insulation (See also Palnts)
Electrlc Ralilway Equipment

Co.
Rlccmc Service 8Sup. Co.
General Elactric Co.
Irvington Varnieh & Ins.Co.
Mica Insuletor Co.

Okonito
Oll;onlte -Caliender Cable Co.
U. S. Rubber Co.

Wesunzhousa E. & M. Co.

Insulation Slot
Irvington Varnish & Ins. Co.

Iesulator Pins
Elec, Service Supplies Co.
Hubbard & Co.

Imsulators (See also Lins
Material)
Elactrlc Railway Equipment

llee Service Supplies Co.
General Electric Co.
Hemingray Glass Co,
Irvington Varnish & Ins. Co
Ohio Brass Co.
Weatinghouss E. & M. Co.
Interior Slde Lininge
Haaskelite Mfg, Corp.
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Interunrban Cars (See Cars
Passenger, Froight Express
ete.)

Jacks, Automatle Lowering

Duft Mfg. Co
Jacka, Ball-Bearing Screw
Duft Mfg. Co.

Iacks (Beo also Cranes,

!!olm and Lifts)
Buda Co.

Columbia Machine Wks.,
Duft Mfg. Co.

Eloc. Service Supplies Co.

Jacks, Governor Coaotrolled

Duff Mfg. Co.

Jacks, Horizontal

Duft Mfg. Co.
Jacks, Lifting

Duff Mfg. Co.
Jacks, Pipe Forcing
Duft Mfg. Co.
Jacks, I’nle

Duft Mfg. Co.
Jacks, Push and Pull
Duff Mfg. Co.
Jacks, Sneclal Parpose
Duftf Mfg. Co.
Jacks, Track

Duft

Co.
Joints, Bau (See Rall Joints)

Journal Boxes
Bemia Car Truck Co, *
Brill Co.. The J. G.
Cincinnatl Car Co.

General Electric Co.
Woatinghouse E & M. Co.
Lamps, Ara and
(Ses also Hendu:hu)
General Electrie Co.
Westinghouse E. & M. Co.
Lamps, Signal and Markee
Dlec. Service Supplies Co.
Nichols-Lintern Co.
Ohio Braas Co. *
Lettor Boards
Cincinuati Car Co.
Haskelite Mfg. Corp.
Lighting Fixtures, Interior
Eéect ¢ Service Suppliea
0.
Lightning Proteetion
Electric Service Sup. Co.
General Electrio Co.
Ohic Brass Co.
Weetlnghouse B. & M, Co.
Line Material (Ses also
Brackots, Insulators,
Wires, eto.)
Dossert & Co.
Electric Ba.llway Equipment

Co
Rloctric Service Sup. Co.
General Electric Co,
Hubbard & Co.

Co.
Westinghouee K. & M. Co.

Locking Spring Boxes
Wm. Wharton. Jr. & Co.,

c.
Locomotives, Electrio
Cincinnati Car Co.
umminga Car & Coach Co,
neral Electric Co.
St. Louis Car Co.
‘Weatioghouss E. & M, Co.
Lubrieating FEngineers
Standard Oil Co. (of Ind.)
Texaa Co.
Universal Lubrlcntln: Co.
Lubricants, Oil and G
Standard Oil Co. (of Ind)
Texaa Co.
Universal Lubrlcntln: Co.
Machinery, Insniati
Amer, Insulating’ M‘sch Co.
Manganese Parts
Bemia Car Truck Co.
Manganeso Steel Castings
Wxgx. Wharton, Jr. & Co.,
c.
Manganese Steel Gn;rd Ralls
Ramapo Ajax Co
Jr. & Co..

Wm. Wharton,
Inc.

Manganess Steel, Speeial
Track Work
Bethlehem Steel Co.
Ramapo Ajax Corp.
ngzl. Wharton Jr. & Co.,

Manganeso Steel gnwitohes.

Frogs and Cros
Bothiehem Steel Co.
Ramapo Ajax Corp
Wm. Wharton, Jr & Co.,
Inc.
Mica
Mica Insulator Co.
Mirrora, Inside and QGutslde
Ciucinnati Car Co.

Motor Buses (See Buses,
Motor)

Motoe and Gemorabtor Bets
General Electric Co.
Motor Leads

Dossert & Co.

Motors, Electric
General Eiectric Co,
Woetinghouse E. & M, Co.

BMotorman’s Seats

Brill Co., The J, G.
Cmclnnatl Car Co,
Electric Service Sup. Co.
Hale-Kilburn Cn.
Heywood-Wakeﬁe]d Co.
Wood Co.. Chas. N.

Nuts and Boite
Bemia Car Truck Co.
Bethlehem Steei Co.
Cincinnati Car Co.
Hubbard & Co.

wvils (Seo Lubricants)

Omnibuses (See Buses,

Motor) i

Oxy-Acetylene (8Bee Cutting

Apparatus Oxy-Acetyleno)

Packing

u. 8. Rubber Co.
‘Westinghouee Traction

Brake Co.
Paints and Varnishes

(Insulating)

Electric Servics Sup,
Ixévlngton Varnieh & f[n!

Mica Insulator Co.
Pancla, Outaide, Inside
Haskelite Mfg. Corp.
Pavement Breakers
Sullivan Machinery Co.
Paving Guarda, Steel
Godwin Co., Inec.,, W, 8.
Paving Material
Arrgerican Brake Shoe &
Pickups, Trolley Wire
Elec. Service Supplies Co.
Ohio Brass Co.
Pinlon Puallers
Duift Mfg. Co.
Elec. Service Suppifes Co.
General Electric Co.
Wond Co., Chae. N.
Plnions (See Gears)
Pins, Caze Hardoned, Woed
and Ir

on
Bemia Car Truck Co.
Ohio Brass Co.
Wea\‘.lnrhouaa Tr. Brake Co.
Pipe Fittl
Standard Steel Worka Co.
Westinghouse Tr. Brake Co.
Planers (See Machine Tools)
Plates for Tee Rall Switches
Ramapo Ajax Corp.
Piiors, Runbber Ivsulatod
Electric Service Sup. Co.
Plywood, Roofs, Hoadlining
Floors, Interior Panels,
Bulkheads, Truss Planke
Haekelite Mig. Corp.
Pole Clamps
Cla.tk-Wllllama Eng.
Polo Line Hardware
Bothlehem Steecl Co.
Electric Service Sup.
Obio Brass Co.
Poles, Motal Stireet
Electric Railway Equipment

Co.
Hubbard & Co.
Pole Mountinge
Clark-Williame Eng.
Pole Reinforeclng
Hubbard & Co.

FPolos, Ties, Posts, Piling and
Lumber

am

Naugle Polo & Tie Co.

Poles, Trolley

Ba net Trolley Harp Co.
ell Lumber Co.

E'lectrlc Servics Sup. Co.

Nuttall Co., B. D.

Poles, Tubular Stee
Electrlc Railway Equlnment
Electric Service Sup. Co.

Portablo Grinders
Buda Co.

Potheads
Okonite Co.
OIl-:nonlte-Callender Cable Co.

Co.

Co.

Co.

Presainga, Speelal Steel
Cincinnati Car Co.

Pressure Regulato

General Electric Go.

Ohio Braas Co,
Weatinghouse B, & M. Co.
Weatinghouse Traction
Brake Co.

Pumps, Alr LIft
Sullivan Machinery Co.

Pumps, Vacoum
Sullivan Machinery Co.

Punches, Ticket
Intemattona.l Rcrletor Co.
Wopod Co., Chas. N.

Rall Braces and Fastenings
Ramapo Ajax Corp.

Rail Grinders (Bee Grinders)

Rail Jointe

Carnegio Stecl Co.
Rall Jolnto—JWeldul
Loraln Steel Co,

M & Thermit Corp.
Rails, Btee!

1
Bethiohem Sf.oel 00.
Carnegie Steel
Rall Welding
Meta)l & Thormit Corp.
Railway Trackwork Co.
Una Welding & Bonding Co.
Rallway Safety Switchos
Conaolidated Car Heating Co.
Westinghouso E. & M. Co.
Rattan
Brill Co., The J. G.
Cumminga Car & Coach Co.
Electric Service Sup. Co.
Hale-Kilburn Co.
Heywood-Wakefield Co.

Registers and Fittings
Brill Co., The J. G.
Cincinnati Car Co.
Electric Service Sup. Co.
International Register Co

Reinforcement, Oonorete
Amer. Stecl & Wire Co.
Bethlehem Steel Co .
Carnegie Steel Co.

Repair Shop Appliances (Bee
also Cell Banding and
Winding Machines)

Elec. Service Supplies Co.

Repalr Work (See also Coils)
General Electric Co.
Wostinghouse E. & M. Co.

Replacers, Car
Cincinnatl Car Co.
Eloctric Service Sup. Co.

Rosis
Coneolmated Car Heating Co.

Resistance, 'Wire and Tube
American Steel & Wire Co.
General Electric Co.
Weetinghouee E. & M. Co.

Retriovers, Trolley (See
Catchors and Retrievers,
Trolley)

Rheostats

General Blectric Co.
Mica Ineunlator Co.
Woatinghouss E. & M. Co.

Roller Bearlngs
Hyatt Bollet Bearing Co.

Roofing, Car
Haakelite Mfg, Corp!
Pantasots Co.. Inec.

Roofs, Car & Bus
Haskelite Mfg. Corp.

Rubber Speclalties of All
Kinds
U. 8. Rubber Co.

Sanders, Track

Brill Co., Ths J. G.
Electric Service Sup. Co.
Ohio Brass Co.

Sash Fixtures, Car
Brill Co.. The J. G.
Cinelnnat! Car Co.

8ash, Metal, Car Window
Hale-Kilburn Co.

Scrapers, Track (Ses Clean-
ers and Scrapers, Track)

Screw Drivers, Rubber
Insulated
Hlectric Service Sup. Co.

Senting Materials

Brill Co., J. G.
Hale-Kilbarn Co.
Haskelite Mfg. Corp
Heywood- Wakeﬁeld Co.
Pantaaotsa Co.. Inc.

Seats, Bus
Brill Co.. The J. G,
Hale-Kilburn Cn.
Heywood-Wakefleld Co.

Sesta. Car (See also Rattan)
Brill The b
"Cincinnati Car Co.
Hale-Kilburn Co.
Heywood-Wakefield Co.

February 19, 1927

Signals, Car Starting

comolldaud Car Hos!l.n: Co.
Electric Servica Sup. Co.

National Pneumatic Co..

Inc.
Signal Systems, Bloek
Electric Servica Sup. Co.
Nachod & U. S. Signal Co.
Wood Co., Chas. N.
Bignal Bnumu. Highway
Cross
Nachod 5: U. 8. Signal Co,
Slgnals, Warning
American Stromboa Co.
Slack Adjnsters (Ses Brake
hAdjmtcu)

14
Carnegis Steel Co.

Sleet Wheels and Cutters
Bayonet 'I‘rolley Harp Co.
Cincinnati Car Co.
Cg}m&:blca Maehlne Worka &
Electrie Ra.uway Equipment

Co
Electric Servlco Sup. Co.
Nuttall Co., R. D.
Snow Plows
National Railway Appli-
ance Co. "
Bngw-l’low'. Sweepers &od

me
Brill Cn..
Cgll.xﬁnhla Machl.ne ‘Works

Cunsolidnted ‘Car Fender Co.
Cummings Car & Coach Co.
Snow Sweeper. Ruttan
J. G. Brill
waood-Wakcﬂeld Co.
Soldering and Bmlnz Ap-
paratus (See 'Welding
Processes and Apparatus)
Spacer. Tie
ft Mfg. Co.
Spedsl Adheslve
Irvington Vnrnlnh&ln-. Co.

Bpecial Trucl
Bethlchem Stecl Co.
Lorain 8
Wm. Wharton. Jr. & Co..
Inc. .

Spike
Amer Stoc! & Wirs Co.
Iliinois Steol Co.

Splielng Compounds
U. 8. Rubber Co.
Westinghouse E. & M. Co.

Splleing_Sleeves (Bes Clampe
and Co eoto!

re)
Spriog
Natlonal Rallway Appli-
ance Co.

Springs, Car_and Truck
American Spiral Spring Co.
American Steel Foundries
Amer, Steel & Wire Co.
Bemia Car Truck Co,

Bril] Co., The J. G.

Ciucinnaii Car Ca.

Standard Steel Worka Co.

sl’érr’ﬁ‘lmd? . The J _—
1 0 J. .
Cumminga Car & Coach Co.

Steel and Steel Products
American Steel & Wire Co.
Carnegia Steel Co.

Illinoia Steel Co

Brili Co., Tho J.
Cincinnati Car Co.

Stokers, Mechanieal
Babcock & Wilcox Co.
Westinghouse E, & M. Co.

Storago Batteries {See Bat-
s, swun)

Strain, Insul
Elelctrll;c Sengce Sunpllu Co.
Ohio Brass Co,
Wostinghouae E. & M. Co.

G.

sfsmerlca.n Steel & Wira Co.
Rosbling's Sone Co.. J. A.

Strest Cars (See Cars, Pas-
senger, Frelght, Exprose.

sto.)

‘heaters
s‘ﬁgebZock & Wilcox Co.
Sweopers, Snow (8ee Bnow

Second Hand Equl t
Eaatern Mass, Str. Ry.
Elecirtc Equipment Co.
Hyman Michaela Co.
Salzburg Co., Inc.,, H. E.
Van Loan Corp.. Irving S.

Shades, Vestibule
rill Co., The J. G.
Cincinnat! Car Co.

Bhovels
Brill Co.,, The J, G.
Hubbard & Co.

Shovels, Power
Brill Co.. The J. G.

Sido Bearings (See Bearings
Center and Sido

Co.

glowo. )Bwoepcn and
Switeh Stands and Fixtures
Ramapo Ajax Corp.
Switches and Switchboards
Consolidated Car Heating

Co.

R
ner ec a

Westinghouse E. & M. Co.

Switehes, Teo Rall
Ramapo Ajax Corp.
Switches, Track (Sse Track
Special Work)

Tampers, Tie
Ral ;ay 'l‘mckwork Co.

(Contlnued on page 52)
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The DIFFERENTIAL CAR

— Standard on
P 60 Railways for

Track Maintenance
Track Construction
Ash Disposal

Coal Hauling
Concrete Materials
Waste Handling
Excavated Materials
Hauling Cross Ties
Snow Disposal

Use These Labor Savers

Differential Crane Car
Clerk Concrete Breaker
Differeutial 3-way Auto Truck Body
Differential Car Wheel Truck and Tractor

THE DIFFERENTIAL STEEL CAR CO., Findlay, O.

Kalamazoo.Trolley Wheels

The value of Kalamazoo Trolley
Wheels and Harps has been
demonstrated by large and small
electric railway systems for a
period of thirty years. Being
exclusive manufacturers, 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.

NEHTEIR TR TEORIT IR

AUl
7

We make a specialty of

ELECTRIC RAILWAY

LUBRICATION

We solicit a test of TULC
on your equipment

The Universal Lubricating Co.

Cleveland, Ohio

Chicage Representatives: Jam~son-Boss Company,
Strans Bldg.

EHBHIB TN T

5
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Boyerized Parts:

Brake Plns Spring Post Bushings
Brake Haagers Spring Posts
Brake Levers Bolster and Transol

Pedestal Gibs
Brake Fulerums
Turnbuckles

Center Bearings
Slde Bearings

Chsfing Plates
Mangaoese Braks Heads
Manganeze Truck Parts
‘Bushinga

Bronze Bearlngs
MeArthur Turnbuckles
Can be purchased through the followin
representatives:
Economy Electrie Devices Co.,
0ld Colony Bidg., Chleago, IlI,
F. F, Bodler,

903 Monsdnock Bldg., San Francleco, Cal.
W, F. McKenney,

- 54 First Btreet, Portland, Orsgon.
A

H. Dentoo,
1328 Broedway, New York City, N, Y.

. W, Arlip,
172 Pacific Electric Bldg., Los Aogeles, Cal

Bemis Car Truck Company

Springfield, Mass,

RGO U T T U T L T A T T T O T T T

amy

(0

Your Name

in this space in all issues where larger
display space is not used backs up your
advertising campaign and keeps your
name in the alphabetical index.

LG T OGO T T G T T T G O R LT T

Gets Every Fare
PEREY TURNSTILES
or PASSIMETERS

Use them In yopr Prepayment Areas and
Street Cars

Perey Manufacturing Co., Inc.
101 Park Avenue, New York City
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RAILWAY | {TILITY (NOMPAN

CAR COMFORT WITH HEATERS

REGULATORS
luyv:g LIBTIT e 1 IWVENTILATORS

1328 Broadway

Chieago, Il Catalogue New York, N. Y

S LE T T GV RTTE T TV T ] 0

{1} 1

N-L Ventilators
for Cars and Buse
The Nichols-Lintern Co.
Cleveland, Ohio

LU T

U UG

RIS IREST I BRI 1D

RETURN SWITCH STANDS

FOR PASSING SIDINGS
TEE RAIL SFECIAL WORK
{MANGANESE WK A SFECIALTY

SALES OFFic) T ALL Wi
HILLBURN,

$07r=s) Maln Offiw Y
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THE BEST TRUSS PLANK ELECTRIC HEATER

EVER PRODUCED

N No.

4 ) "a

GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y.
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(2{o 1 0 (RS B - - - «... 46 | Universal Lubricating Co...... 55
National Brake Co., Inc ....... 23
Natmnal Pneumatie Co........ 16
Natlonal Railway Appliance Co. 50
Naugle Pols & Tie Co....... s b Van Loan Corp., Irving S...... 51
Nichols-Lintern Co., The
Nuttall Co,, R. D........
“Want" Ads ....... s oL
Wason Mfg. Co. - 67
Ohio Brass Co..... 5 | Waukesha Motor Co .o, Insert 11
Okrlrlgite Callender Cable Co 1ne. Gl Wnstinghouss Electric & Mfg,
......... ceisine O D cvovsnnn s 2
Okonite Co., The. .++ 53 | Westinghouse Traction Braks Co. 9
Wharton, Jr. & Co.,, Wm....... 50
“What and Where to Bny"
52, 54. 56
Pantasote Co., Inc., The. ... 44 | Whits Engincering Corp., J, G.. 48
Perey Mig. Co., Inc, 0k 55 | Wish Service, The P. Edw...... 49
Positions Wanted and Vacant.. 51 | Wood Co.,, Chas. N....ccn.- . 53

Tapes and Clotha (See Insu-
lating Cloth, Paper and
Tape)

Rali Special Track Work
Bethlehem Steel Co.
Ramapo Ajax Corp

Wm. Whartou, Jr.
Iac.

Telephones and Parta
Electric Service Sup. Co.
Telephone & Telegraph Wire
American Steet & Wire Cc

Testing Instrumenta (See In-
struments, Electrical Meas.
arlng, Testlng, ete.)

Thermostats
Consolidated Car Heating Co,
Qold Car Heating & Light-

tag Co.
Railway Utility Co.
Smith Heater Co., Peter

Tleket Choppers & Destroyers
Electric Service Sup. Co.

Tles, Mechanical
Dayton Mechaulcal Tis Co.

Ties and Tle Rads, Steel
Carnecie Steel Co.
Godwin Co., Inc., S.
Internatinnsl Steel Tm Co.

Tlea, Wood Cross (See Poles.
Ties, Posts, etc.

Tires
General Tira & Rubber Cn
Goodrich Rubber Co., B.
Qoodyear Tirs & Rubber Co.

Tongue Switches
Wm. Wharton, .r.
Inc.

Tool Steel
Bethlehem Steel Co.
Carnegle Stesl Co.

Tools, Track & MIlsceltaneons
Amer, Steel & Wire Co

& Co.

& Co..

Columbia Machine Works &
M. I, Co.

WHAT AND WHERE TO BUY—Continued from page 5%

Electric Service Sup, Co.

Hubbard & Co.

Railway Trackwork Co.

Yorches, Acetyleme (See Cui-
tlng Apparatus)

Towers and Transmlssina
Structires

Archbald-Brady Co.

Westinghouse E. & M. Co.

Tower Wagons and Auto
Trucks

MacCardell & Co., J. R.

Track Expanstna Jolnts

Wm. Wharton, Jr. &
Ine.

Track Grinders

Metal & Thermit Corn

Ratlway Trackwork Co.

Ramapo Ajax Corp.

Una Welding & Bonding Co.

Track, Speclal Work

Bethiehem Steel Ca

Columbia Machine Works &
M. 1. Co.

Ramapo Ajax Corp.
m. Whartoa, Jr.
Inc.

Trackless Trolley Cars

Brill Co.. Ths J. G.

Transfers (See Ticketa)

Transformers
General Electric Co,
Westinghouse E. & M. Co.

Treads Safety Stglr Car Step

Co..

& Co..

Cincinnati Car Co.
Tree. Wire
Okonite Co

Okonite-Callender Cabls Co,

Trolley Bases
General Electric_Co.
Nuttall Co., R. D,
Ohio Brass Co,

Trolley Bases, Reirleving
General Electric Co.
Nuttall Co., R. D
Ohio Brass Co.

Trolley Buses

Brill Co., Ths J.

General Electric Co.
Westinghouss E. & M. Co.

Trolley Materlal (Overhead)
Electrie Service Sup. Co.
Ohio Brasg Co,

Westinghouse E. & M. Co.

Trolley Shoe
Miller Trolley Shoe Co.

Trolley Wheel Bushings
Star Brass Works

Trolley Wheels (See \Wheela,
Trolley)

Trolley Wire

American Brass Co.

Amer, Electrical Works
Auerican Steel Foundries
Amer. Stesl & Wire Co.
Ansconds Coppsr Min. Co,
Bridgeport Brass Co.
Roebling's Sona Co.. J. A.

Trotleys and Trolley Synteml
Ford Chain Block & M.

Trucks, Car
Bemis Car Truck Co.

Brill Co.. Ths J. G,
Cinclunati Car Co,

, Cummings Car & Coach Co.

Trusa Planks
Haskelite Mfg. Corp,

Tubing, Yellow and Black,
Flexlble Varnlsh
Irvington Varnish & Ius. Co,

Turblnes, Steam
General Electric Co.
Westinghouss E, & M. Co.

Turnstiles
Electric Service Sup. Co.
Perey Mig. Co.. 5

Tnratahles
Electric Service Supplies Co,

Valves
Ohio Brass Co,
Westinghouse Tr. Br. Co.

Varnished Papers and BSilks
Irviogtoa Varnish & las. Co.

Ventllatnrs. Car
Brill Co., The J. @.

Cincinnati Car Co,
Cnnsolidsted Car Heating Co.
Nicbols-Lintern Ca.
Railway Utility Co.
Vestibule Lininga

Haskellts Mfg Corp.

Welded Rail Joints

Lorala Steel Co,, The
Metal & Thermit Corp.
Ohio Brass Co.

Railway Trackwork Co,
Una Welding & Bonding Co.
Welders, Portable Electric
Metal & Thermit Corp.
Ohlo Brass Co,

Railway Trackwork Co.
Una Wslding & Bouding Co.
Wastinghouss E. & M. Co.

Welders, Rail Joint
Ohio Brass
Railway Trackwork Co.

Weldlng Processes and
Apparstus

General Electric Co.

Metal & Thermit Corp,
Ohio Brass Ca.

Railway Trackwork o,
Una Welding & Boading Co.
Westinghouss E. & M. Co.

Weldiog Steel

Railway Trackwork Co.

Uns Welding & Bonding Co.

Weldlng Wire

American Steel & Wire Co.

General Electric Co.
ailway Trackwork Co.

Rosbling’s Sone Co.. J.

Weldlng Wire and Rods
Rail

way Trackwork Co.

A

Wheel Guards (Sees Fenders

and Wheel Guards)

Wheel Presses (See Machine

Tools)

Wheels, Car Steel & Steel Tire
Americsn Steel Foundries
Bemis Car Truck Co.
Carnegie Steel Co
Standard Steel Works Co,
Wheels, Steel Dlsc
Budd Whesl Co.

Wheets, Trolley
Bayvonet Trolley Harp. Co.
Columbla Machins Works &

. Co.
Electric E.aﬂwsy Equipmeant

Co,
Electric Service Supples Co.
General Electric Co,
Nuttatl Co., R. D,
Star Brass Works

Wheels, Wrouzht Steel
Carnegis Steel Co,

Whistles, Ale
Geaeral Electric Co.
Ohio Brass Ci
Wentlnghouse E & M, Ce.
Westinghouse Trection
ake Co.

Window Guards & Fittings
Cincinnati Car Co.

Wire Rone

Amer. Steel & Wire Co.
Roebling’s Sons Co.. J. A.
Wires and Cahlea

Acme Wire Co.
American Brasa Co.
Amer, Electrical Worka
Amer, Steel & Wire Co.
Anaconda Copper Min,
Bridgeport Brass Co.
General Electric Co.
Okonita Co.

Inc.
Okonite-Callender Cable Co..
Roebling’s Sons Co.. J. A.
Westinghouse E. & M. Co.

Co,
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There’s no better “foundation”

for Modern Cars—

Williamsport’s new cars mounted
on latest type of Brill truck.

Superlatively good riding action
and general truck efficiency are
recognized as essential to present-
day light-weight cars. To this un-
deniable fact is attributed much
of the popularity of the Brill
light-weight  solid-forged side-
frame truck No. 177-E, and the

particularly large percentage of

new cars for which it is specified.

The 177-E truck is a development
from the well-known 77-E type,
the motors being mounted inside
between the axles, and possesses
all the essential features of this
particularly successful truck. Qur
bulletin No. 306 describes it. May
we send you a copy?

Brill 177-E Truck

Specially designed light-weight solid-forged sideframes insure dura-
bility and minimum maintenance, while such patented Brill features as
Graduated Spring System, Bolster Guide, Half-ball Brake Hanger,
oil-retaining center bearing and Twin Link§ contribute to its super-
latively good riding action and general efficiency.

THE J.G. BRILL COMPANY

PHILADELPHIA,P

G.C.KuHLMAN Car Co. — WasonN ManFG Co.
CLEVELAND,.OMO.

AMERICAN Car CO =
ST LOWISE MO.

SPRINGFIELD MASS
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AFTER a hard winter, with its strains and heavy
going, bus operators find their Gas-Electrics in
much better shape than the mechanical-drive buses.
This means lower maintenance and depreciation.

Abuse such as racing, stalling, or jerky applications
of power is impossible with Gas-Electric drive.

Gas-Electric equipment is now available in three
standard sizes—for light and medium duty in city
and interurban service, and double-deck for city
operation.

390-19





