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SAMSON SPOT
ROLLEY CORD

d firmly and smoothly of uniform quality yarn and
Shly water-proofed. It will not stretch. It will not
and choke retrievers. The Colored Spots are our
nark and your insurance. Look for them!

SAMSON
Signal and Register Cord

and durable—the smooth, hard exterior finish resists
ear and tear of constant rough service. Drab or
y color, with wire centre if desired.

Send for Samples

AMSON CORDAGE WORKS

Boston, Mass.
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HL
Control

WESTINGHOUSE
ELECTRIC

Operators will recall the prophesy made twelve years ago

that HL. is—

“The type of control that is destined
to become the standard of the country’

Nearly 250 roads have since adapted it and a large number of those handling high
speed—rapid and congested traffic depend on it.

Recent studies of the development of mass transportation have opened a new field
of application. Progressive operating companies who realize their resposibility to
the public are seeing the necessity for operating light-weight cars in multiple unit
trams on their surface lines.

HL control is at their service—the self<
same control of twelve years’ test. It is
used in regular city surface line transpor-
tation in Boston, Baltimore, Milwaukee,
Los Angeles, San Francisco and Cleveland.

With its recent installation on the new cars for the
Frankfort Elevated in Philadelphia, it is now in
use on nearly every elevated and subway system
in America.

azatis]
‘RA
ol
e
22

Westinghouse Electric & Manufacturing
Company
East Pittsburgh, Pa.

Type 480 Unit Switch

Westinghous
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DISTRICT or COLUMBIA i1stribution
KENTUCKY
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COLORADO NAL, how many ever give a
ELONSMNA thought to the location of the other
5,999 who also appreciate the value
fik GEORGIA of this medium in keeping abreast

ik WEST VIRGINIA of the industry? Is its circulation
UTAH concentrated mostly in large electric

ALABAMA railway centers or do copies of the
MAINE paper reach the more isolated
NEBRASKA properties as well? These queries

h are answered graphically in the ac-
i KANSAS companying chart. It is a compari-
& NORTH CAROLINA son between the percentage of ELgc-
e OKLAHOMA TRIC RA(LWAY JOURNAL’S circulation
E FLORIDA in each state and the amount of
P DELAWARE rolling stock in that state, both
B NEW HAMPSHIRE shown as a percentage of the total
;ARKANSAS in the country. A glange shows how
closely the circulation in each state
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PSOUTH CAROLINA industry there. Rolling stock is
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B MI5S1SSIPPI state activitigs and progressiveness
NORTH DAKOTA of the electric railways, because it
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IDAHO any other single thing. The net cir-
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Likewise it is a measure of the thoroughness with which
a paper is serving its particular industry and shows that
circulation building efforts have been correctly propor-
tioned and directed. To those readers of ELEcTRIC RAlL-
wAY JOURNAL who know that it is read ytar after year
by 98 or 99 per cent of electric railway executives an?
operatars, this analysis will be merely a confirmation o
that fact. It should demonstrate to the other readers how
ELectric RAILWAY JOURNAL aims efficiently to keep the
entire industry well-informed, unified and progressive.

Advertising Index—Alphabetical, 56;

Classified, 52, 54; Searchlight Section, 51
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Westinghouse
Automatic Outdoor Switch Houses

Assure Uninterrupted Service

The Westinghouse Company has developed
two types of automatic outdoor switch
houses; Service Restoring Feeder Equip-
ment for control of circuits supplying a
synchronous motor load, and small trans-
former banks: Periodic Reclosing Feeder
Eguipment for control of feeders on which
theloss of the synchronous motor load is not
important, and large

transformer banks,

With the Service Re-
storing Feeder Equip-
ment the circuit
breaker closes in one
to two seconds after
opening.

With the periodic
Reclosing Feeder
Equipment the cir-
cuit breaker can be
set to close at definite
time intervals be-
tween 2 minute and 2
minutes, depending

500-Ampere, 2300-Volts, 3-Phase.60-Cycle upon the setting of
AutomaticOutdoorSwitch House, Periodic the timing relay.
Re-closing Feeder Equipment-frontView.

The equipments are ar-
ranged to reclose the cir-
cuit breaker three times after they have
opened automatically under the initial short
circuit. Should the breaker open a fourth
consecutive time, the equipment will be locked
out with the breaker in the open position.
After the line has been cleared, the breaker
is closed by means of the control switch, or
push button, and the relay automatically
reset for normal operation.

Westinghouse Electri Manufacturing Co. 500-Ampere,2300Volts,3-Phase,60-Cycle
g E Pi cb& h. P g _ABtomaticOuF{doo'I?Switch House,PeriodicRe-%,losinQ
ast Pittsburgh, Pa. [FeederEquipment =RearView.

. .
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A New Westinghouse Suspension

Type B-1

Patent Applied For

WESTINGHOUSE
ELECTRIC

This |suspension is similar to our well-known
Type B straight-line suspension, but has a longer
stud fitted with a lock washer held in a recess
by a thin -copper washer. This enables the
trolley ear to be aligned accurately and always
assures a tight connection between the suspen-
sion and the trolley ear.

Westinghouse Electric & Manufacturing Co.
East Pittsburgh, Pa.

estinghouse
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READY FOR SERVICE

Some of the 50 large new all-
steel cars going into operation
on the Frankford Elevated
Railway, Philadelphia.

—all equipped with
ELECTRO-PNEUMATIC

Westinghouse Electro-Pneumatic brake equipment (Schedule
AMUE) is recognized as an essential factor in the successful
operation of modern high-speed eclevated and subway trains.

Representing the highest development of the automatic brake plus
the feature of electric control, the Electro-Pneumatic brake provides
for instantaneous and simultaneous application of all brakes through-
out the train, insuring short, smooth station stops and the shortest
possible stops in emergency.

These are features which vitally affect the entire system of modern
train operation in congested centers.

Electro-Pneumatic brakes not only save money. they point the way
to increased earnings as well.

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

OFFICES:
Boston, Mass. Los Angeles Pittsburgh
Chicago, I11. Mexico City Washington
\\ ] Columbus. O. St. Paul, Minn, Seattle
X Denver, Colo. St. Louis, Mo. San Francisco
—J Houston, Tex. New York

WesTiNGHoUsE IRACTIONB
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Passenger
| Interchange

Nith the new SeLeEcTOorR VALVE

ELECTRIC RAILWAY JOURNAL
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NHE use of double passageways on Safety
L Cars to facilitate passenger interchange
made thoroughly safe and practical by the
tw Selector Valve.

the Selector Valve, functioning in connec-
bn with the standard M-28 Safety Car brake
ilve, makes it a simple matter to open or
lose either door independently,  or both
lgether, as occasion demands.

the operator is enabled to regulate the
itrance or exit of passengers to meet the

H

Tt

highest requirements of speed and safety under
all conditions. Thus the many recognized
advantages of the double passageway are
utilized to the utmost with every assurance of
ease and security.

The illustration gives you a picture of efficient
passenger interchange as cffected with the new
Selector Valve. '

No time lost loading and unloading pas-
sengers. Greater car mileage. Increased
revenue,

SAFETY CAR DEvICES C0.

OF ST. Louis, Mo.

Postal and %Ieg'raphic Address:

WILMERDING, PA.

CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH

u
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QUALITY TIES

INTERNATIONAL ~ . ,
TREATMENT Ship Today Service

Having Seasoned Ties in stock ready for
right-of-way distribution, we can serve the

Treated ties in storage in one small por- : : 5
tion of our yard at Texarkana, Texas, Rall}'oad Ficld advantagCOUSIy and €co
on February 1, 1922. nomlcally.

““Creosoting is conceded to be the most effective of all treating processes” (Camp)

International Treated Ties Reduce Mainienance Expense—
Insure Operating Efficiency

CREOSOTED

TIES PILING POLES TIMBERS

International Creosoting & Construction Co.

General Office—Galveston, Texas

Plants
Texarkana,Texas. Beaumont, Texas. Galveston, Texas.




April 15, 1922 ELECTRIC RAILWAY JOURNAL 9

IMPERIAL HEADLIGHTS
FOR EVERY TYPE o CAR

Worite out specifications for the ideal headlight
for your cars. You will find that one of the
many Crouse-Hinds Imperial Headlights will fit
your requirements exactly.

You can have an Imperial to deliver any quan-
tity of light you need.

You can get an Imperial of the right dimensions,
ready for mounting in any way you please.

Best of all, you will find all types of Imperials
are rugged, simple, enduring.

There are varionus Incandescent, Luminous Arc, Car-
bon Arc types in the Ccouse-Hinds Imperial family.
Send for catalog.

The Ohio Brass Company
Mansfield, Ohio"
New. York Philadelphia Pittsburgh Chicago
San Francisco Los Angeles

Exclusive Sales Agenls In the U. S. for Crouse-Hinds
Impeclal Headlights,
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Accident
Employes’ Group
Automobile
Bonds
Burglary, Theft
and Larceny
Check Forgery
Employes’ Compensation
Employers’ Liability
Engine Breakage
Explosion
Fire
Fly Wheel
Holdup
Personal Injury
Liability
Plate Glass
Registered Mail
Sprinkler Leakage
Steam Boiler—Explosion
Strike, Riot—Civil
Commotion
Tornado and Windstorm
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Jnsurance plus

(5"]{%3/2/10/2

An understanding of Marsh & McLen-
nan’s conception of the-word service will
always be a determining factor among
our clients.

For vears we have rendered a highly
specialized engineering service to the
leading Public Utilities of America.

May we tell you more what insurance,
plus Marsh & McLennan service, means
to the business executive who would
safeguard his profits, eliminate hazards
and reduce his insurance cost?

Marsh & McLennan are
qualified to handle your in-
surance in a practical and
effective manner. We invite
consultation and will be glad
to submit facts upon which we
base our claims.

,1 T 5
i [y mm mﬂ .
I ﬂ%’-%ﬂnwt g W

B i g

MARSH & MSLENNA

175 W.Jackson Blvd. Chicago, Ill.

April 15, 19

ervLc

Minneapolis Denver
New York Duluth Seattle Montreal
Detroit Columbus Cleveland London

San Francisco Winnipeg
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Check Steel Tie construction with

Thirty per cent fewer rail
fastenings with Steel Twin
Tie Track. It has been
assembled, aligned and sur-
faced for 12 cents a foot.

these essentials of good paved track—

5 ____The efficient design
Beﬂrlﬂg of Steel Twin Ties
provides 156 square inches of effective
bearing per track foot at the lowest cost
per unit of bearing — and, where it 1is
most needed, 468 sq. in. of bearing under
each joint.

Permanent Materials

—In Steel Twin Tie construction, the
tie structure embedded in concrete is not

affected by water,
ations or rot.

temperature vari

E Steel Tie Track
Caﬂomy minimizes excava-
tion, concrete and track labor. It costs
no more than wood ties in rock ballast
and its longer life decreases the cost per
track-foot per year.

For estimating get the 1922 prices at your
delivery point.

- THE INTERNATIONAL STEEL TIE CO, CLEVELAND

teel Twin Tie Track
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Ajax Eleetric Are Welder

Let’'s Go

into the question of welding

What are the vitally important features a railway man demands in
Are they not, first of all, sufficient
amperage to make a deeply-penetrating weld under any conditions,
and next, low cost of handling and maintenance?

The Ajax Electric Arc Welder\

— meets all these requirements

his choice of welding equipment?

The highest capacity welder of its class. Its normal
rating is 333 amperes at 600 volts; where the line vol-
tage falls as low as 300 it still gives over 200 amperes.
Thos a deeply-penetrating, firm and solid weld is cer-
tain under worst conditions.

The Ajax Welder is so rugged and simple in construc-
tion that any reasonably intelligent work-man can be
tanght to operate it efficiently and rapidly. It is so

Universal Rotary Track Grinder

RAILWAY TRACK-WORK COMPANY

3132-48 E. Thompson St., Philadelphia, Pa.

AGENTS:
Electrical I%mzineer & Mfg. Co.

Chas. %I Wood Co.

oston ittsburgh

A Leading Line of Grinders

April 15, 1!

light that two men can pick it up and carry it any-
where. In case an accident damages a coil anyone can
install a new one quickly. There’s nothing else to get
out of order! .

Its usefulness extends to bonding, welding fish plates,
building-up cupped joints and broken special work,
repairing castings and in general shop work.

Atlas Rail Grinder
Reciprocating Grinder

Universal Rotary Track Grinder

Send for catalogues.

Atlas Railway Supply Co. P. N. Wood
Cbigago " New Orleans
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\ teel——szeted— Welded——nght
{ Strong—Rigid— Durable— Tight

The Keystone Steel Gear Case—‘a real case of real service”
—is known to hundreds of the largest operators of the
country.

The operator trying and having been convinced as to the
exceptional merits of the Keystone Case, has passed the good

“ It’ s a word along—with the result that Keystone invariably flashes

in mind the instant motor gear protection is mentioned.

With the increasing popularity of the safety car the demand

7 for Keystone Gear Cases is continually growing due chiefly,
to the fact that the Keystone Case lightens the load without
sacrificing any of the protective and wearing factors which

. make the gear case 2 common requisite.
LECTy

Try a Keystone Steel Gear Case on any type of car.
Write for data sheets.

‘ELECTRIC Service SuppLirs Co.

Manufacturer of Railway Materml and Electrical Supplies

Philadelphia, 17th and Cambria .Sts,; Pittshurgh, 829 Oliver Bldg.; Scranton, 316
N. Washington Ave.; New York, 50 Church St.; Chicago, Monadnock Bldg.

\‘
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Why pay for
Grooved Rails?

NELSONVILLE

SRS

Satisfy City Officials with Tee Rail

Paving requirements imposed on street
railways are bad enough without forcing
them to buy costly groove rail as well.
Attempts to use Tee Rail with ordinary
block paving have been made, but with
such poor results that city engineers gener-
ally demand groove rail construction until
shown what Nelsonville Rail Brick can
accomplish.

Designed in the first place by a prominent
city engineer to meet this very problem,

Nelsonville Rail Brick is rapidly gaining
the approval of public ofhcials who have
the say.

The groove is smooth and perfectly aligned.
It is as easily kept clean as the steel groove.

Laid without grouting, it eliminates all
chance of breaking-up under vibration.
This also decreases cost of getting at rail-
joints for repairs, as the blocks are easily
removed and replaced without harm.

Try your next paving job the Nelsonville Way.

THE NELSONVILLE BRICK COMPANY
Nelsonville, Ohio
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\ Modernize! Pneumatize!

[
"

Passengers Want Just
Four Things

o

A—to get on quickly, easily, safely.

B—to get off quickly, easily, safely.

C—to avoid delay when paying, at either entrance or exit.
D—to have the car keep moving. '

It might all be boiled down to speed and safety—for that matter!
And YOU want just ONE thing.

A—more revenue from more fares.

The rest of the alphabet doesn’t matter much, which in turn boils

down to the simple fact that when the four wants of your passengers

can be satisfied by the conductor’s merely moving a little lever or
) pressing a button—

leaving him free to concentrate all his attention on YOUR one want—

conditions will seem pretty near per-
fect, won't they?

No we're not speaking of the mil-
lennium, but merely of those cars
whose doors, steps and signals are
synchronized and controlled by

The National Pneumatic “Rushour” Line

Door and Step Control Door and Step Operating Mechanisms
Motorman’s Signal Lights Safety Interlocking Door Control
Multiple Unit Door Control

B on ot By National Pneumatic Company, Inc.
Dominion Wheel & Foundries, Ltd. p Originator and Manufacturer
‘ Toronto, Ont. 50 Church St., New York Edison Bldg., Chicago
= Works: Rahway, N. J.
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WHEN THE OUTLA

We invite your attention to certain
fundamental principles in track
construction which are worthy of
consideration—-

The foundation, the immediate
support and fastening of the rail,
the proper protection and support
of the joints, the life of the street
paving and the initial cost.

Each and every one of these points
is given special consideration in
the construction of Dayton Re-
stlient Ties.

Years of service under the most
severe conditions have proven that
they are built on sound principles
and are fundamentally correct.

- DAYTO

April 15, 1922
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| When track costs per annum equal or

exceed interest and investment costs on
a new track, then it’s time to consider
- complete reconstruction and—

- When you consider new construction you
- certainly want to do the job right and at
the least possible first cost.

You want permanency and freedom from
- joint repairs and adjacent street paving.

What you want is the coming thing in
track construction — Dayton Resilient
- Ties.

Accurate cost figures show that this track
saves $6000 a mile over wood ties in con-

ELECTRIC RAILWAY JOURNAL

JSTIFIES THE LAYOUT
ACK BUILDING TIME

crete and $2000 as compared with wood
ties in gravel ballast.

In addition to these remarkable savings
in first cost, Dayton Resilient ties insure
longer ‘life to track and paving — they
reduce to a minimum both track and pav-
ing repairs—they reduce traffic noise and
upkeep of rolling stock by cushioning the
shocks and jars on foundations that lack
resiliency.

Perhaps a two-cent stamp spent now will
save you thousands of dollars next month
in new track construction. Just drop us
a line asking for complete information
about Dayton Resilient ties.

THE DAYTON
MECHANICAL TIE CO.
706 Commercial Bldg.
Dayton, Ohio
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Simplify the Buying For
Your Spring Overhauling
To get everything for the Spring needs

of your outside and inside plants at the
same place will simplify your buying.

| 2 . Our Distributing House near you can
| M | help you simplify it. It carries large
, stccks of standard goods. It can give
An Outside Plant with . . -
35000 velt U cai quick deliveries. It enables you to cut
ped by the nearby down the routine of buying. You have
Western Electric Dis-
el all the advantages that would follow

stocking everything vourself, without
the investment such a stock entails.

There are 48 of these Houses able to pro-
vide everything for light, power and in-
tercommunication.

Address the nearest

Lighting Power Intercommunicating
A Equipment Apparatus Systems
National
Electrical
Service

estern Electric
Company

OFFICES IN ALL PRINCIPAL CITIES
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utting the 9th Avenue, New York, tracks
in shape with an RWB Dynamotor

From coast to coast electric railway lines successfully use RWB equipment for build-
ing up worn rails, crossovers, etc., bonding, fish plate welding and repairing broken
parts of rolling stock. RWB equipment has proved itself of utmost value to hundreds
of railways on the line and in the shops. The economy of operation—excellence of
work—and portability of the apparatus appeal to every practical maintenance of way
engineer,

Our Engineering Department is pleased to furnish complete information on request.

a11Weld1n and Bondine Company

LSrrerly The Lirncoln Bamdnlq Co.

New York Office
30 Church Street
Chicago Office
343 So. Dearborn St.

Cleveland. Oh:xo.

London Representative:
Scholey Construction Company, 56 Victoria Street, Westminster.
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Tulc lubricates
the first turn of the shaft

“Overall Specialists”

The service men who work with you
on your lubricating problems are pot
“experts on theories.”” They put on
overalls and get right down to brass
tacks—pack your cars—show you how
and why Tulc should be used. They
get results —real money-saving re-
sults—99 times out of a hundred. The
hundredth time there is no charge
for the service.

HE most desirable lubricant for generator
and motor bearings should, like high grade

greases, be tenacious enough to cling to the
bearing surfaces under pressure and not drip,
splash or be thrown from rapidly moving shafts.
It should have a durability or wearing quality to
make lavish use unnecessary. It should have a
normal fluidity sufficient to ailow lubrication with-
out requiring the bearing to heat up first.

These properties are combined only in Tulc.

At room temperature Tulc lubricates at the first
turnover of the armature shaft. On a series of
comparative tests Tulc efficiency of lubrication
started at 92.95%, and attained a maximum effi-
ciency of 93.8%,. Other lubricants were from 4%,
to 7% below their maximum efficiency at the start,
and required longer time to attain maximum effi-
ciency than Tulc.

Tulc is compounded to meet the severest re-
quirements of electric railway service. It has
proven its value in hundreds of instances. Ask us
to demonstrate on your property.

The Universal Lubricating Co.
Offices: Schofield Bidg. Works: Sweeney Ave.
Cleveland, Ohio

April 15, 1928

| —scieﬁtifically and
accurately compounded to
reduce lubricating costs

?
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ERICO RAIL BONDS

HAVE STOOD THE TEST

r THEY HAVE GIVEN HUNDREDS OF USERS ENTIRE SATISFACTION

ERICO BRAZED BONDS are in a class by themselves, without a rival ; they may
e brazed on the side of the head of the rail or on the web of the rail cither under-
eath or around the fish plates.

ﬁ,
l

Type “ET”—Brazed Bond

ICO ARC WEILD BONDS all have steel encased terminals electrically brazed
he copper conductor by a patented process, which insures maximum conductivity

durability.

Long cable bond for use around the fish
— e plates, cross bonding and special work.

Type “A”—Arc Weld Bond

rt cable bond for application to head of
rail, and especially adapted to “Weber

Type “AA”—Arc Weld Bond

Ribbon bond for use on head of rail where
preference requires a laminated copper
ribbon conductor.

Type “AU”-—Arc Weld Bond
d with Drop Forged Steel terminals and
win conductors, permitting a higher arc
rent in welding them to the rail, thus
beeding up their application, and allowing
‘novice to do the work without injury to

1C bOI]d. . Type “ATF”—Arc Weld Bond

FOR EACH REQUIREMENT AN ERICO BOND TYPE—
FOR EACH TYPE THE LOWEST PRICE ON THE MARKET

s | The Electric Railway Improvement Co.
‘ Cleveland, Ohio
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If you could build a gigantic tower so high that one
man could sit therein and personally direct the move-
ments of each car—

You couldn’t get any better results than you can
by equipping each car with Nichols-Lintern Indicat-
ing Signals.

For these flashing rear-end signals make every
motorman who sees them instantly aware what the
car ahead is going to do.

He knows, as soon as the controller handle is
moved in that distant car, whether it is going to

—and a single movement of the foc
starts the sand and stops the car

Here is all there is to it for the Safety Car—
rapidly and cheaply installed.

The Nichols-Lintern Company, 7960 Lorain Ave., Cleveland, Ohio

N-L Products Manufactured and Sold in Canada by Railway & Power Enginesring Corporation, Ltd., 133 Easlern Avenue, Toronlo, Ontario.
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stop, start, or go fast or slow.

He knows—and the Chauffeurs know and all kinds
of drivers behind the car know-—instantly—just
whether to stop or start. And rear-end accidents
recede into the realm of the impossible.

N-L Indicating Signals not only protect your cars;
they also protect your fuel pile by making coasting
safer. And they protect your motors, trucks and
brakes by eliminating the many false moves made
by motormen who don’t know what the car ahead
is going to do.

That is all there is to it. Just the pres-
sure of a foot when the handbrake is
applied. The sand comes out—and the
car stops. Air can and will fail—some-
times. Mostly, it seems, just when most
needed. No car is completely safe un-
less the hand brakes are assisted by N-L
Mechanical Sanders. Full details and
literature on request.
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Riding on Oil

How many realize that in all railroad travel, either steam or electric, we are
literally riding on a film of oil—a thin spread film composed of tiny globules that

act as roller bearings between the sliding surfaces of metal.

The life or durability of oil film is proportionate to the vitalit, of the tiny
globules that build it—their quality. And this is dependent upon their origin—

the basic crudes which forms them.

Galena Oils possess not only the natural body and stamina peculiar to highest
quality in basic constituents, but are still further reinforced and strengthened by
Galena process in compounding. This extra strength means longer life—greater
mileage. It enables them to resist the strains of weight and speed without breaking
down. Their superior *body” protects and preserves the bearings. In other
words, they give a lubricating service that has never been equalled by other oils.

“Galena Quality Is Our Bond
and Your Security!l”
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Despite these unfavorable conditions, an allocation of
the present investment over the ultimate capacity of
200,000 kw. shows a construction cost per kilowatt
capacity of $106.51. Elimination of the large item for
the rubble mound and unusual amount of other marine,
tunneling and excavation work, in order to pnt Lakeside
on a more nearly comparable basis with the construc-
tion work on other recently built large generating sta-
tions, would seem to bring the cost of Lakeside into a
favorable position.

There has not been sufficient time as yet to complete
the research work involved in this development, nor
have all of the opportunities been exhausted for re-
search opened up in connection with the development of
numerous original ideas which are incorporated in the
design of this plant. However, the long series of tests
made under the auspices of the United States Bureau of
Mines have provided the basis for strongly expressed
confidence on the part of the designers of the plant that
their original expectations as to operating efficiency will
be fully met. It is expected that full operating figures
of the new station will later be made available. The
true extent to which powdered fuel burning may affect
future central station design will then be determinable.

Apply Modern Parts to Old Equipment
Where Possible

HE task of furnishing more reliable service and

of extending the life of railway operating equipment
is an ever-present one with the superintendent of equip-
ment and the master mechanic. Thoroughgoing main-
tenance includes both of these. Reliable service results
from keeping all parts in a condition that will obviate
trouble. Greater life from the various parts can come
only with the use of better materials in construction
and better methods in care and assembly and the selec-
tion of more satisfactory designs. But in the problems
of maintenance the application to old equipment of
improvements incorporated in late designs of equipment
has not received the attention that it merits.

In an article in this issue John S. Dean discusses
some improvements which form a part of most recent
motor designs and which can be incorporated in old-type
railway motors with beneficial results. For example, a
number of modern designs of brush-holders are available
for some of the old-type motors and, in cases when the
complete brush-holder cannot be used, repairs can be
made frequently with such improved parts as springs,
ratchets, contact tips and braided shunts.

These changes from old designs have come about
through the efforts of the manufacturers to improve
their products and through results obtained in exacting
service. Their adoption and application to present
equipment will result in longer life and better service.
Some improvements, like the use of spring pads under
field coils to keep them tight, of brass or copper sleeves
on brush-holder and field leads and of fiber or wooden
cleats for wiring around the frame, are very simple
and can be readily adopted without great expense.

With new equipment maintenance costs are compara-
tively low. But when repairs are necessary, methods
and materials found most satisfactory by the manufac-
turer should be used. The use of correctly shaped arma-
ture coils, of pure tin solder instead of ordinary
half-and-half solder and of a high grade of tinned-steel
banding wire will do much toward producing high-class
repairs. Proper maintenance means something more

>
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than restoring parts to their original new condition
It should include the use of the most modern parts
up-to-date methods.

Concentrate on Incentives
for Best Results in Organization

HY does a man who is in business for him
work, in general, with more satisfaction and
terest to himself than one who works for others?
spite of his longer hours and greater financial risk, h
happier in his work provided that he has the requ
talent for business. The reason for this is obviously that
he benefits directly by the results of his efforts and he
able, within limitations imposed by his financial
personal capacity, to carry out his ideas promptly. Fr
this point of view it would seem as if everybody woi
want to get into business, but it is perhaps fortunat
for the industrial condition of the country that onl
small part of the population of the country have s
cient business capacity to enable them to be their o
employers. Most of them must work for others, bu
they are to do their best work they must be furn
an environment as nearly as possible like that v
would surround them in their own business.
Recognizing the fact that the ideal condition for wi
is that under which the employee receives some tangi
recognition for good service, electric railway man
are showing an increasing interest in bonus or premi
plans of various kinds. Even where actual bonuses
not offered as rewards for good work, the fundame
principle underlying them is recognized. The prob!
of the executive is to furnish the most potent incen
to good work. What these incentives will be in each ¢
is an individual problem to determine, but the mana
must find them if he is to succeed largely. Probably
most extensive system in use is that employed in vari
departments of the Milwaukee Electric Railway & Li
Company. It was inaugurated on a small scale in 1|
and since has been extended. The United Railways
St. Louis adopted a somewhat similar system in 19
The plan of paying bonuses for fuel saving has b
extensively used in power plants, as by the Ma
Electric Railway & Light Company, and for acciden
reduction on. a number of properties. Thus,
Christmas, the Los Angeles Railway distributed ab
$90,000 in awards to transportation employees, gr
uated on the basis of performance in this respect.
received $60, and some as much as $120 for the y
Money bonuses are not the only way of providing
incentive. The same result has been secured as in Phil
delphia by making the men feel that they will parti
in the prosperity of the company. A regular prof
sharing system is followed on the Pittsburgh, Butler
Harmony Consolidated Railway & Power Compal
under the McCahill plan and is included in the ne
franchises under which the combined urban railways |
Paris (France) are now operating.
The general application of the piecework system,
which the bonus system is a kind of offshoot, is mg@
difficult in the transportation departments of electi
railway properties than in the shops or in manufactt
ing or mercantile operations, The difficulty sho
however, be a challenge to effort rather than a
couragement. Employees are quick to recognize &
interest in their welfare on the part of executives.
this interest takes a practical, but non-patronizing for
the reaction will be prompt and profitable.
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Revamping Old Railway Motors

i Many Improvements Which Form a Part of Recent Motors Can Be Incorporated in the Old Types to
) Reduce Trouble and Decrease Maintenance Costs—Manufacturers’ Methods
Can Be Used to Advantage When Making Repairs

By JOHN S. DEAN

Railway Motor Englneering Department,
Westinghouse Electric & Manufacturing Company

 YOME of the older types of non-interpole railway

motors have made a commendable record for them-
J selves and have many staunch friends among the
rating men in various parts of the country. In some
tances, this loyalty is so pronounced that it would
uire considerable effort to persuade these operators
eplace their older motors by the more modern types,
though figures were produced to show a consider-
e saving in power and maintenance charges. On the
hand, there are a number of operators who, al-

, 1—Handy tools for overhauling.
2—Rallway motor armature shaft
ired by electric arc welding.
3—Armature spider wlth detachable

nd bell—ring key to lock laminations. laminations.

rial should be substituted wherever possible to insure a
longer life of these parts.

4. It is necessary to adopt all the improved methods
of reconstruction, including up-to-date processes and
treatments, and to use greater care in the assembly of
the various parts of these motors.

5. All improvements in desigh of the detail parts
which are available should be applied and adapted to
older motors.

Some c¢f the more important points that should be

HANDY TOOLS AND IMPROVED DETAIL PARTS REDUCE MAINTENANCE COSTS

No. 4—Dipplng and baking outfit made No.
from discarded materlal. f

No. 5—Armature spider and rear-end bell
attached in one plece—ring nut to lock No.

6—NMaln fleld coll with leads coming
rom the body of the cofl and flat steel
spring washer for keeping cofls tight.
7—DNMain field coll with terminals at
ends for connecting leads.

ugh great admirers of these older motors, would no
bt replace them with the more modern motors and
so doing increase the earnings of their company, but
necessary money to make this change-over is not
able. Both of these classes and many others now
ing these older motors are interested in the possibili-
of bettering the operation and extending the life
the detail parts of older motors by adopting some of
 following ideas which may be applied when these
tors are being repaired or overhauled. Some of the
portant considerations to be followed are:

It is essential to provide the necessary and most
nt tools and equipment in order to overhaul and
air these motors in good, workmanlike manner and
hout danger of possible damage to any of the detail
ts.

. It is desirable to have several spare complete
tors and armatures available so that when overhaul-
. motors this work will not have to be rushed through
shops. This will encourage careful, consistent work
e part of the men and will result in a more depend-
e rebuilt motor.

}. 3. In replacing worn parts, a better grade of mate-
i

considered in connection with the revamping of these
old motors will be given in detail for the benefit of
operators and master mechanics who may be interested
in making their motors more reliable and better able to
meet present-day operating conditions.

Goop WORKMANSHIP REQUIRES PROPER TOOLS

An extremely important factor in doing any kind of
work is that it be done by efficient and reliable mechanics
who are provided with the necessary suitable tools and
equipment. There is nothing so discouraging to any
kind of a workman as to be forced to do a job without
the aid of the necessary tools adapted for the work in
hand. Of course, the job will be done, but generally in
a heartless, shiftless sort of way and when completed
it may or may not hold together in service. A good
selection of small tools, snug-fitting, open-socket and
special-type wrenches, flat and pointed *steel bars, pull-
ers, jacks, hoists, etc., placed in the hands of the average
workman will do much toward producing very good
results in the maintenance and upkeep of railway
equipment.

In making repairs or when overhauling motors there
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Despite these unfavorable conditions, an allocation of
the present investment over the ultimate capacity of
200,000 kw. shows a construction cost per kilowatt
capacity of $106.51. Elimination of the large item for
the rubble mound and nnusual amount of other marine,
tunneling and excavation work, in order to put Lakeside
on a more nearly comparable basis with the construc-
tion work on other recently built large generating sta-
tions, would seem to bring the cost of Lakeside into a
favorable position.

There has not been sufficient time as yet to complete
the research work involved in this development, nor
have all of the opportunities been exhausted for re-
search opened up in connection with the development of
numerous original ideas which are incorporated in the
design of this plant. However, the long series of tests
made under the auspices of the United States Bureau of
Mines have provided the basis for strongly expressed
confidence on the part of the designers of the plant that
their original expectations as to operating efficiency will
be fully met. It is expected that full operating figures
of the new station will later be made available. The
true extent to which powdered fuel burning may affect
future central station design will then be determinable.

Apply Modern Parts to Old Equipment
Where Possible

HE task of furnishing more reliable service and

of extending the life of railway operating equipment
is an ever-present one with the superintendent of equip-
ment and the master mechanic. Thoroughgoing main-
tenance includes both of these. Reliable service results
from keeping all parts in a condition that will obviate
trouble. Greater life from the various parts can come
only with the use of better materials in construction
and better methods in care and assembly and the selec-
tion of more satisfactory designs. But in the problems
of maintenance the application to old equipment of
improvements incorporated in late designs of equipment
- has not received the attention that it merits.

In an article in this issue John S. Dean discusses
some improvements which form a part of most recent
motor designs and which can be incorporated in old-type
railway motors with beneficial results. For example, a
number of modern designs of brush-holders are available
for some of the old-type motors and, in cases when the
complete brush-holder cannot be used, repairs can be
made frequently with such improved parts as springs,
ratchets, contact tips and braided shunts.

These changes from old designs have come about
through the efforts of the manufacturers to improve
their products and through results obtained in exacting
service. Their adoption and application to present
equipment will resunlt in longer life and better service.
Some improvements, like the use of spring pads under
field coils to keep them tight, of brass or copper sleeves
on brush-holder and field leads and of fiber or wooden
cleats for wiring around the frame, are very simple
and can be readily adopted without great expense.

With new equipment maintenance costs are compara-
tively low. But when repairs are necessary, methods
and materials found most satisfactory by the manufac-
turer should be used. The use of correctly shaped arma-
ture coils, of pure tin solder instead of ordinary
half-and-half solder and of a high grade of tinned-steel
banding wire will do much toward producing high-class
repairs. Proper maintenance means something more

than restoring parts to their original new condii;
It should include the use of the most modern parts
up-to-date methods.

Concentrate on Incentives
for Best Results in Organization

HY does a man who is in business for hir
work, in general, with more satisfaction an
terest to himself than one who works for other
spite of his longer hours and greater financial ris
happier in his work provided that he has the re
talent for business. The reason for this is obvions
he benefits directly by the results of his efforts
able, within limitations imposed by his financi
personal capacity, to carry out his ideas promptly.
this point of view it would seem as if everybody
want to get into business, but it is perhaps for
for the industrial condition of the country that
small part of the population of the country havi
cient business capacity to enable them to be the
employers. Most of them must work for others,
they are to do their best work they must be fu:
an environment as nearly as possible like that
would surround them in their own business.
Recognizing the fact that the ideal condition fo
is that under which the employee receives some t:
recognition for good service, electric railway ma
are showing an increasing interest in bonus or pr
plans of various kinds. Even where actual bonu:
not offered as rewards for good work, the fun
principle underlying them is recognized. The
of the executive is to furnish the most potent ii
to good work. What these incentives will be in
is an individual problem to determine, but the m
must find them if he is to succeed largely. Probabl:
most extensive system in use is that employed in
departments of the Milwaukee Electric Railway ¢
Company. It was inaugurated on a small scale i
and since has been extended. The United Railv
St. Louis adopted a somewhat similar system in
The plan of paying bonuses for fuel saving ha
extensively used in power plants, as by the
Electric Railway & Light Company, and for
reduction on. a number of properties. Thus,
Christmas, the Los Angeles Railway distributed
$90,000 in awards to transportation employees
uated on the basis of performance in this respect.
received $60, and some as much as $120 for th

Money bonuses are not the only way of. provi
incentive. The same result has been secured as
delphia by making the men feel that they will pari
in the prosperity of the company. A regular
sharing system is followed on the Pittsburgh, B
Harmony Consolidated Railway & Power C
under the McCahill plan and is included in t
franchises under which the combined urban rail
Paris (France) are now operating.

The general application of the piecework sys
which the bonus system is a kind of offshoot, i
difficult in the transportation departments of
railway properties than in the shops or in man
ing or mercantile operations, The difficulty
however, be a challenge to effort rather than
couragement. Employees are quick to reco
interest in their welfare on the part of execut
this interest takes a practical, but non-patronizin;
the reaction will be prompt and -profitable.
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Revamping Old Railway Motors

Many Improvements Which Form a Part of Recent Motors Can Be Incorporated in the Old Types to
Reduce Trouble and Decrease Maintenance Costs—Manufacturers’ Methods
Can Be Used to Advantage When Making Repairs

BY JoHN S. DEAN

Raliway Motor Engineering Department,
Westinghouse Electric & Manufacturing Company

NOME of the older types of non-interpole railway
h motors have made a commendable record for them-
Y selves and have many staunch friends among the
ing men in various parts of the country. In some
ces, this loyalty is so pronounced that it would
ire considerable effort to persuade these operators
place their older motors by the more modern types,
though figures were produced to show a consider-
saving in power and maintenance charges. On the
er hand, there are a number of operators who, al-

rial should be substituted wherever possible to insure a
longer life of these parts.

4. It is necessary to adopt all the improved methods
of reconstruction, including up-to-date processes and
treatments, and to use greater care in the assembly of
the various parts of these motors.

5. All improvements in desigh of the detail parts
which are available should be applied and adapted to
older motors.

Some ¢f the more important points that should be

. 1—Handy tools for overhauling.

. 2—Rajlway motor armature shaft

red by electric arc welding.
3—Armature spider with detachable

‘“end beli—ring key to lock laminations. laminations.

HANDY TOOLS AND IMPROVED DETAIL PARTS REDUCE MAINTENANCE COSTS
No. 4—Dipping and baking outfit made
from discarded material.
No. 5—Armature spider and rear-end bell
attached in one piece—ring nut to

No. 6—D>Main fleld coil with leads coming
from the body of the coif and flat steei
spring washer for keeping colis tight.

No, 7-——Main fleld coll with terminals at
ends for connecting leads.

lock

U

great admirers of these older motors, would no
t replace them with the more modern motors and
doing increase the earnings of their company, but
‘necessary money to make this change-over is not
ilable. Both of these classes and many others now
these older motors are interested in the possibili-
of bettering the operation and extending the life
detail parts of older motors by adopting some of
"ﬁfollowing ideas which may be applied when these
ors are being repaired or overhauled. Some of the
ant considerations to be followed are:

It is essential to provide the necessary and most
ent tools and equipment in order to overhaul and
ir these motors in good, workmanlike manner and
t danger of possible damage to any of the detail

It is desirable to have several spare complete
and armatures available so that when overhaul-
motors this work will not have to be rushed through
hops. This will encourage careful, consistent work
part of the men and will result in a more depend-
rebuilt motor.

In replacing worn parts, a better grade of mate-

considered in connection with the revamping of these
old motors will be given in detail for the benefit of
operators and master mechanics who may be interested
in making their motors more reliable and better able to
meet present-day operating conditions.

Goop WORKMANSHIP REQUIRES PROPER TOOLS

An extremely important factor in doing any kind of
work is that it be done by efficient and reliable mechanics
who are provided with the necessary suitable tools and
equipment. There is nothing so discouraging to any
kind of a workman as to be forced to do a job without
the aid of the necessary tools adapted for the work in
hand. Of course, the job will be done, but generally in
a heartless, shiftless sort of way and when completed
it may or may not hold together in service. A good
selection of small tools, snug-fitting, open-socket and
special-type wrenches, flat and pointed ‘steel bars, pull-
ers, jacks, hoists, etc., placed in the hands of the average
workman will do much toward producing very good
results in the maintenance and upkeep of railway
equipment.

In making repairs or when overhauling motors there
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are times when this work must be rushed through the
shop so as to get the required number of cars out on the
road to handle the rush-hour crowds. Granted that
special rush jobs are sometimes forced upon the shop
and cannot be avoided, there are instances where this
method of making repairs becomes a habit with oper-
ators and all work is handled in this manner, resulting
in establishing a standard of poor workmanship, which
tends to increase the ultimate maintenance expense.
A motor repaired under these conditions is only a make-
shift job in many cases, and is very likely to be back
in the shop again in a short time for other troubles that
should have been detected when in for repairs the first
time. It is needless to say that this oversight or ap-
parent neglect on the part of the workmen is largely
due to lack of time. This condition can be almost en-
tirely remedied and, further, cars can be put back in
service quicker by having extra motors to replace those
taken from the cars for repairs or for overhauling. In
the case of the split type of motors a number of extra
armatures also greatly facilitates repairs and replace-
ments.

In removing motors from the trucks some operators
consider it advisable to keep the axle caps so marked
that they go back on the same motor from which they
were originally taken. Further, the axle bearings, if
they are still in good running condition, are wired onto
the axle in their original location. It is the practice of
other operators wherever possible to have the partly
worn pinion put back on the new or repaired motor on
the same axle so that the original gear and pinion again
work together. These precautions have been found to
work out to advantage, as better fits are obtained which
tend to reduce friction and noise of the car. After be-
ing removed for repairs the motor should be thoroughly
blown with compressed air, and the surface scraped and
cleaned of all dirt and grease. The motor is then taken
apart and the work of overhauling is done in the various
shop departments.

HEAT-TREATED SHAFTS PREVENT TROUBLE

Worn and damaged shafts are usually repaired by
means of the arc-welding process and if carefully done
by experienced workmen this has been found to be quite
successful, although it is well known that the structure
of the steel is more or less weakened by this process.
On properties that have considerable shaft trouble this
condition can be greatly helped by the adoption of heat-
treated shafts that are very much tougher and have
approximately 60 per cent higher elastic limit than the
ordinary axle steel shafts. These shafts have a ten-
dency to wear less at the journals and will stand much
more severe abuse under heavy loads, and are less likely
to break. When using heat-freated shafts it is not
advisable to do any electric or gas welding on them
unless they are re-heat-treated after being welded.

Some of these older motors tend to develop loose iron
on the spiders of the armatures, which some operators
believe is largely responsible for broken armature leads.
In a great many cases it will be found that these spiders
are used in connection with a detachable rear-end bell
generally made of cast iron with the laminated core iron
held under pressure on the spider by a ring key locking
device. Experience has shown that these end bells work
- loose, and in some cases the ring key springs out of
place, thus allowing the laminations to move on the
gpider. An improved construction of spider that will
overcome this trouble has the spider and rear-end bell

cast in cne piece made of malleable iron or steel, an
with a ring nut at the commutator end threaded on
spider to hold the laminations under pressure. Whe
this design is used in connection with old laminations
is advisable to have the spider furnished machined at th
fit of the iron, from 0.010 to 0.012 in. over size, so t
the old ‘iron will be a tight driving fit on the spid
There may be some objections to the spider and end
cast in one piece as it requires a more expensive rene
charge when the end bell is broken and needs repla
ment. But experience has shown that with this ney
type of construction made of malleable iron the end
is not so readily broken and consequently requires 1
frequent renewals. The benefit derived from this mon
rigid construction more than offsets the anticipated
objection.

USE Goob GRADE Mica

1f the commutator is worn down and needs refilling
with a complete set of new segments, care should
taken in the assembly to use a good grade of properl
treated and built-up mica cones or V-rings, and to
tighten the commutator while not under pressure to
cure a good solid job. It is advisable to consider
use of malleable iron or steel V-rings and spider if th
parts have given trouble in service due to cracking
breaking. If the commutator is not worn out and o
needs truing up, this should be done in a lathe af
the armature is wound and soldered. In doing this wi
care should be taken not to cut down the width of
commutator neck, as this would reduce the cont:
area of the leads soldered into the commutator
might result in their heating up and becoming loose
gervice. After turning and truing up the commutat
some operators grind its face, using a fine abrasive s
held in the tool post of the lathe. This gives a smo
surface and tends to increase the life of the commu
and the carbon brushes. It is considered good pra
to 'round off the edges on the face of the commu
as this helps to keep down flashing. The mica sh
be under-cut about #¢ in. and all particles or slivers
mica in the under-cut grooves removed. The insulat
over the front V-ring should be thoroughly coated w
a good grade of insulating varnish.

In rewinding, correctly shaped coils should always b
used, thus permitting the winding operation to
made with the least abuse to the coils to get them
in place. There is a tendency to use a cheap maki
coils which are poorly formed and lacking the requ
insulation at their weak points. When being wo
these coils require more or less pounding and abuse a
result in a finished armature that will soon break de
in service. This is poor economy, as coils of a hi
first cost which are properly formed and insulated w
make a much easier winding job and will give a bett
armature that will stay out on the road. In connecti
the windings, information as to the throw of the co
and the leads should be checked carefully with the wing
ing diagrams furnished by the motor manufacturer.

If there is a tendency for the armatures to ryn
in service and throw solder from the commutator n
it is advisable to solder these leads with a pure |
solder instead of the ordinary half-and-half solder,
the tin solder will stand higher temperatures and
not soften as readily, thus reducing the possibilitie
the leads becoming loose in the neck. An acid
should not be used in soldering. Aleohol and ras
make a good flux and will not damage the insulation
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. 8—Brush-holder spring tension fin-
s with varlous detail parts completely type motors.
embled—at left, old type; at right, new No.
for babblttlng pots.

No. 9—New design brush-holders for otd-
10—Automatlic temperature control

12

BRUSH-HOLDER AND ARMATURE BEARING MUST BE KEPT IN GOOD CONDITION

No. 11—Solld type pinion end armature

bearing.
No. 12—Split type pinion end armature
bearing.

ile soldering the pinion end, the armature should be
sed from 6 to 8 in. above the commutator to prevent
solder from running inte the windings back of the
mutator neck, as this will result in short circuits.
Il better results will be obtained by doing the solder-
at the side of the commutator instead of on the top.

BAND HoT TO SECURE TIGHT ARMATURES
t

Banding armatures while hot gives a much tighter
more durable banding job, as it allows the coils to
pulled tightly down into the slots. It is preferable
use a high grade of tinned steel banding wire. If
se bands are soldered with pure tin solder, instead
the ordinary half-and-half solder, they will hold
ether better in service, as the tin solder will stand
her temperatures before it will soften and allow the
ividual band wires to slip and become loose. Nart
w strips of tinned sheet steel about 0.012 in. thick
ced under the core band entirely encircling the arma-
e, to which the band wires are soldered, strengthen
se bands and reduce the tendency for them to be-
ne loose.

When the armature is completed, either dipping or
ling in a good grade of insulating varnish and baking
a temperature of from 95 to 105 deg. C. will increase
usefulness, as this will:» (1) Fill up all the cracks

in the insulation on the coils opened up during the wind-
ing process, and keep out the dirt and moisture; (2)
tend to hold the coils solid in the slots, thus reducing
vibration, and (3) form a good insulating coating over
the entire surface of the armature, which reduces sur-
face creepage.

Operators following the above practice report an in-
crease in the life of their armatures, this being
especially noted during the winter season when the
equipment is subjected to severe moisture, water and
snow conditions.

It is considered best practice in connection with all
modern motors, and is recommended for old motors, to
use cables coming out of the body of the coil instead of
the heavy brass terminals to make the wiring around
the frame connections. The main objections to the use
of terminals is that they are more likely to break off
due to vibration, or te develop loose connections which
finally burn off the leads. Another disadvantage is the
difficulty of properly insulating these terminals after
the connections are made. Field coils should be well
insulated and then dipped in a good grade of insulating
varnish and baked. The dipping and baking should be
repeated several times. Impregnating coils in an as-
phaltum gum further improves the insulation and makes
a solid, compact coil that will better resist breakdowns.

-
rﬁﬁﬁ“““““~%iﬁagy
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. 13—Tap bolt type housing for split

me motor,
0. 14-—Cold-rolled brush-holder

Ing tension adjuster.

split frame motor.
steel
with Inspection holes.

No. 16—Sheet steel axle dust shleld fitted

VARIOUS TYPES OF HOUSINGS AND DUST SHIELDS FOR RAILWAY MOTORS
No. 15—Through bolt type housing for

No. 17—Hardwood distance spacer for
spacing brush holders from commutator.

No. 18—Malleable Iron adjustable axle
coliars with double adjusting bolts.
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Porcelains on the brush-holders should be kept clean
and tight on the pins to prevent creepage of the cur-
rent to the ground. If the moving mechanism becomes
screechy and stiff, a little signal oil should be added
to the moving parts. When repairs are necessary, the
improved parts such as steel spiral springs, fifteen-tooth
steel ratchet, flat contact tips and the heavier flat
braided shunts soldered to the brush-holder castings
should be used, as these parts tend to give longer life
and better service. Pressures should be adjusted to ap-
proximately 5 to 6 lb. per finger. However, if there is
a tendency for the motor to flash in service it is advis-
able to increase this pressure to approximately 8 to 9 1b.
per finger. Various modern designs of brush-holders
are available for some of the older type motors and
their use is recommended. Where these modern-type
Ebrush-holders have been used in place of the old original
holders, better resulis have been obtained in connection
with the operation of these old motors.

All dirt and grease should be cleaned from parts of
the motor frame inside and outside, and the drain holes
in the bottom of the frame should be kept open. After
thoroughly cleaning, the inside of the frame should be
painted with an air-drying insulating varnish. On
split motors the surfaces at the split and at the housing
or bearing seats should be well cleaned, removing all
burrs and high spots by means of a file.

In replacing field coils sufficient spacing washers,
preferably of sheet steel, should be used under the coil
to insure a tight fit of the coil. In addition to the
washers, the use of a flat steel spring washer is recom-
mended to prevent coils.from vibrating and chafing
which would finally damage the insulation. These wash-
ers and springs should be tempdrarily taped to the field
coil to prevent them from working ocut of place while
the coil is being assembled on the pole. The surface
of the poles and pole seats should be thoroughly cleaned
and all high spots removed by filing before putting
together.

Poles may be driven into place by means of a block
of wood or a chunk of babbitt, but should not be pounded
with a sledge. When pulled up tight these may be
tested by hitting lightly with a hammer and noting the
sound. Under the heads of all tap bolts and nuts on
stud bolts used to hold the poles in place a lock washer
should be used to insure that these parts will not work
loose in service.

The pads or seats for the brush-holders should be
cleaned off and all burrs removed and the repaired or
new brush-holders securely clamped in place. In con-
necting up the field coils reference should always be
made to the winding diagrams furnished by the motor
manufacturer, which give the correct method of doing
this work. After coils are in place and temporary con-
nections are made, the polarity of the various coils
should be checked to insure the flow of the current
through the coils in the proper direction to produce the
required magnetic field strength,

The soldering of all connections to the field coils and
wiring around frame leads should be made by or under
the direction of some one man experienced in this work
to insure a good electrical job. All leads should be
cleaned and tinned before soldering. Brass or copper
sleeves should be used on the brush-holder leads and
on field coil leads when terminals are used on the field
coils. If, for any reason, sleeves cannot be used, the
wires of the cable should be soldered together. When
cables are in place all set screws on the field coil ter-

" babbitt metal.

minals and the brush-holders should be drawn up tight
and locked. The field-coil terminals should then be w
insulated and shellacked and painted. Leads should be
well cleated and protected by wood, fiber or rubber bush-
ings where they pass through the motor frame. T
leads coming out of the motor frame should be mark
plainly so that the workman will not have any difficulty
in making the right connections to the car wiring.

ARMATURE BEARINGS NEED THOROUGH CLEANING
BEFORE TINNING

Armature bearings if made of bronze should be care
fully tinned and lined with a good grade of tin b:
In doing this work the bearing shel
should be thoroughly cleaned before tinning. While
pouring the babbitt metal its temperature should be ki
at from 460 to 482 deg. C. in order to get the b
results. After bearings are lined, if the job has be
well done the finished bearing will sound with a cle
metallic tone when hung up by a wire and tapped wit
piece of metal. Malleable-iron bearing shells if tinnec
before lining with the babbitt will tend to prevent th
lining of babbitt from ecracking away from the shell, a
will give very much longer life in service. On some
the older types of motors, the pinion end bearings we
split to facilitate repairs. Where the split type of bear-
ings are used, longer life and better service will be ¢
tained by replacing them with the one-piece solid ty
of bearing. All bearings should be provided with
grooves and have the edges at the window chamfer
to allow the oil to find its way into the surface of t
journal throughout the bearing. If bearings are lo
in the bearing seat it may be necessary to use an ov
size shell. Some operators have used a shim of
sheet iron to tighten loose bearings and report fai
good success. Other operators have expanded th
bronze bearing shells by forcing a mandrel throu
them, to make them tight in the housings, and have
found this to be quite successful.

CLEAN O1L WELLS CAREFULLY

Housings in split-frame motors should have a good
clamping fit between the two halves of the motor fra
After the two halves of the frame are clamped togeth
on the housing the clearance at the split as measur:
at the commutator and pinion end should be from 0.008
in. to 0.012 in. If this clearance is not obtained, t
housings may be shimmed up with strips of canvas
treated in white lead. The oil wells should be thor
oughly cleaned out, removing all old soggy waste a
dirt, and the oil box lids lined with felt should be ma
to close positively by means of a stiff spring to keep d
and water from getting into the oil well. Housing:
should be securely doweled as an emergency precaution
If the threads in the tap-bolt type housings are worl
a longer bolt will sometimes hold better as it will b
found that the threads at the bottom of the tapped holé
have not been damaged. Where the old tap-bolt typ
of housings are too badly worn to be used, these shoule
be replaced with the new through-bolt type of housing:
available, for some of the older types of motors. If th
housing seats in the frame are badly worn, an oversiz
housing should be used to secure a good tight clampin.
fit. This design of housing fitted with through bolts i
now being used by a large number of operators and hai
done much to reduce the maintenance cost of thes
parts.

After the armature is assembled in the frame i
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should be carefully checked for the proper air gap and
the correct end play. If there is any question as to the
gap being too small, it may be due to the poles not
being pulled down tight on their seats. If for any
reason the armature end play is excessive this can be
emedied by placing thin brass or fiber washers on the
naft between the bearing and wiper rings, or by the

tween the bearing collar and the housing. All arma-

ures to give satisfactory operation should have approx-

mately vr in. initial total end play.

With the armature in place, the brush-holders should

e carefully checked and adjusted with respect to the

ollowing points:

1. Brush-holder box should line up parallel with the

ommutator bars.

2. Distance from center line of one brush-holder to

he center line of the other brush-holder should be equal

o0 one-fourth the circumference of commutator.

‘3. Brush-holders should space % in. to +% in., prefer-

bly & in.,, from the face of the commutator.

4. Carbons should have a smooth sliding fit in the

arbon box of the brush-holder.

5. The carbons should be seated on the surface of the

ymmutator, by means of a strip of sandpaper cut the

dth of the commutator face.

6. A good grade of unplated graphitized carbon brush
recommended and approved by the motor manufac-

urer.

BE SURE THAT BOLTS AND NUTS CANNOT
WORK LO0OSE

It is very important that lock washers be used under
ie heads of all tap bolts and under the nuts of all
arough or stud bolts. Operators are learning the im-
ortance of using special heat-treated bolts in connection
ith the housings, axle caps and frames of railway
otors. These bolts have 60 per cent more tensile
rength and are tougher and more reliable than the
eneral “run-of-mine” standard hardware bolts, and
s will stand more abuse and are less likely to stretch
* break in service. .

Bearings should be packed with a good quality of
00l waste which has been saturated in an approved
ade of car oil for about twenty-four hours. All bear-
igs arranged for side feed and using-qil and waste for
brication depend upon the capillary or wick action of
e waste to carry the oil up to the bearing window.
hus, in this type of bearing to insure clean oil reach-
g the journal, the oil should be poured into the oil
ell so it must feed up through the waste. If the oil is
jured in on top of the waste the tendency is to flood
e inside of the motor and to waste the oil. The nor-
al average height of the oil as gaged in the oil well
ould be 34 in. maximum and 1 in. minimum for the
rmature bearings and 23 in. minimum for the axle
arings.

After field coils are connected up permanently and the
‘mature is assembled in the motor frame, the field coils
wuld be tested for polarity by connecting F plus field
ad to the trolley through several grid resistors or a
sadlight resistor and F minus field lead to the rails,
nd with current passing through these coils check the
olarity by means of a compass needle. This same test-
g circuit may be used to give the motor a running
st to check the condition of the bearings. Before
ying this, it should be made sure that the bearings are
ed and oiled and that the carbon brushes are in

of a steel collar placed over the bearing shell be- .

place. To make this running test, connect A plus lead
to the trolley circuit, A minus lead to F plus lead and F
minus lead to the rails. To reverse the rotation of the
armature, connect A plus to the trolley A minus to F
minus and F plus to the rails. Be sure to open the
test circuit after the motor has attained a speed of ap-
proximately 800 r.p.m. Test the armature and field
windings for ground by means of a lighting-out line
connected through a bank of lamps, or by means of an
alternating-current testing box. If the motor meets
all the above tests satisfactorily it can be passed for
service as 0.K.

HEAT PINIONS FOR INSTALLATION

All pinions should be heated in a tank of boiling
water for several hours before applying. (Use % ib. of
washing soda to 5 gal. of water to prevent rusting.)
The pinion bore and taper fit on the shaft should be
carefully cleaned and all burrs and high spots removed.
Keys should have all sharp corners rounded off and
should fit properly. The pinion should be driven in place
while hot, using a bar of soft metal. On pinions which
drive up on the taper too far, some operators report
very good results from the use of a paper liner placed
between the pinion and the pinion fit.

When mounting the motor on the truck it should be
seen that the axle bearings are in good condition, angd
that the dowels or keys in the axle caps are securely
held in place. In addition to the dowels it is essential
that the axle caps should securely clamp the axle bear-
ings to prevent movement and rapid wear. To get this
clamping action on old bearings worn on the outside,
some operators use thin sheets of fiber at the bearing
seat, while others have placed metal shims between the
two halves of the bearing at the split. ‘Another scheme
used to get the desiréd clamping action is to machine
from s in. to % in. of metal off the axle cap at the split.
Special heat-treated bolts fitted with lock washers will
hold the axle caps in place more securely. Axle cap oil
wells should be thoroughly cleaned out and the oil box
covers put in good condition.

If the gear case has a large clearance at the opening
for the axle bearing flange it should be provided with
two half rings of felt and the grease box cover should
be put in good operating condition. If the gear seats
on the motor or the suspension pads on the gear case
are worn, it is advisable to place sufficient strips of
canvas treated in white lead on the gear-case seats to
insure that the case will be drawn up tight by the clamp-
ing bolts, thus preventing any movement of the two
halves.

In order to increase the life of the axle bearings, it
is very desirable to provide a reliable dust shield cover-
ing the axle between the axle bearings. This shield
should be provided with peepholes to facilitate the in-
spection of the bearing wear. The inspection holes
should be protected by a cover which is kept closed by a
strong spring so as to keep out the dust and dirt.

In order to take up the end wear of the motor axle
bearings, and to keep the motor in its proper position
on the axle, thus preventing the gear from cutting
through or otherwise damaging the gear case, it is
advisable to use a suitable adjustable type axle collar.
A good reliable collar for this purpose is made of mal-
leable iron provided with a double adjusting bolt and
having an overhanging lip engaging the axle bearing
flange which keeps the dust and dirt from working into
the wearing surfaces of the axle bearing.
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Convenient Form‘s,Simplify the Making of Cost Records

On Medium-Sized Roads with Limitéd Office Forces Collection
and Preparation of Accurate Data for Costs of Construction
and for Maintenance Work Present a Considerable Problem

By A. J. STRATTON

Assistant Superintendent of Railways,
Eastern Pennsylvania Rallways, Pottsville, Pa.

the medium-sized traction company usually has

but little time to devote to extensive office work.
There. are, however, certain records that for the benefit
-of all concerned must be compiled. A great deal of this
information depends upon the wishes of the management,
but some data are necessary for the use of the head of
the department. Clerical help is often restricted to the
services of a timekeeper or clerk of material and sup-
plies with the joint use of stenographer with some other
department. The result is that the head of the depart-
ment must give a certain amount of time to the collec-
tion and preparation of these data.

On properties where costly valuations have been made
or where the physical property of the company is carried
on the perpetual inventory system, it is of great impor-
tance that a record be kept of the new material that goes
into the property, its location, and the time of its use.
On reconstruction work this may be most conveniently
handled by the work order system. Normal maintenance
work such as the installation of ties, the surfacing in
open track, replacement of parts of special work layouts,
painting and repair of bridges, repairs to bonding, and
other kindred charges not usually made under work
orders may cost more in a year than all of the recon-
struction work, but except for the gross cost, the re-
placement of materials is lost sight of.

Three reports are in use by the maintenance depart-
ment of the Eastern Pennsylvania Railways covering
trackwork, bonding and welding and repairs to bridges
and structures, These reports are made daily by the
foremen and collected by the timekeeper who checks the
material used and the amount of work reported. Every
man on the payroll must be included on these reports.
Track greasers and other employees working individ-
ually are grouped on one report unless the work per-
formed by the individual is of sufficient importance to
warrant an individual report. The trackwalker is an
example of the latter. When the work reported is cov-
ered by a work order the report is filed under the work
order number. Maintenance work is filed under line and
division. These reports are made for use on a standard
‘5-in, x 8-in. card file.

THE head of the maintenance of way department of

REPORTS SUMMARIZED MONTHLY

At the end of the month reports are summarized and
a brief narrative report is made to the general manager’s
office covering the activities of the department for the
month. Lists of material are taken from these reports
monthly and are grouped for record purposes under the
proper division, and at the end of the year a complete
report is made covering all changes to physical property.

From an operating standpoint the compilation of these
‘reports has assisted in increasing the efficiency of the
various employees. For example, the number of bolts
used by trackwalkers increased 300 per cent the month
following the use of the daily report. A study of the

Fom ) won SN 7
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work of several foremen engaged in similar wos
showed a divergence in the production per man
great to have been influenced by local conditions. It w
then possible to give those foremen making the poor
showing more supervision and assistance to raise
product of their gangs to a general average. The wo
report was not designed to take the place of the tin
report, but the space in the lower left-hand corner sho
ing the number of men and the rates gives the head
the department an opportunity to check the quantity
work produced against the cost. It also gives him .
instant perspective of the work of his department
by day, a view presented by facts alone and unsupport
by local eolor in the shape of a plausible story by t
foreman.

All engineers are interested in cost data. Auditi
departments are usually ready to co-operate as far :
they can, but they look upon this work as being
secondary importance to their routine work, with t
result that the desired information is not obtaina
until long after the completion of the work. All w
of importance should be done under the work or
system. The maintenance department of the Easte
Pennsylvania Railways prepares work orders that
given numbers by the auditing department. The m
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s on the work order consist of the accounts affected
% the proposed work, in the system of accounting used
n the property. Accounts involving labor charges are
divided so that the cost of the labor operation may
segregated and analyzed. The timekeeper’s report
h day carries the work order number with the account
ber and the subdivision of the account if such
used.

As the information from the accounting department
as received tco late to be of immediate benefit the

in the time report, Joint welding is also a separate con-
sidgration. The cost of watchmen and the protection
of the public as reflected on the time sheets in the labor
cost of temporary crossings, for fire equipment at
hydrants, etc., form no inconsiderable item in the cost
of track construction in our city streets. Last but not
least is the “miscellaneous” subdivision used to cover
all of those unexpected expenditures that cannot be
estimated by any stretch of the imagination.
Reference has been made to the perpetual inventory
- system of physical
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Forars USEbp FOR VARIOUS WORK REPORTS

ne sheets and from requisitions formaterial. Not
is the actual expenditure included but the man-
rs also. From an estimating standpoint the latter is
‘more value ,than the former in so far as the labor
ms are affected. From these data the average rate
be obtained, and in the event of an increase or de-
e in labor costs a percentage may be applied to the
ge rate and the resulting new rate can then be
dily applied to the man-hours so that a new result
btained.

has been found of great value to subdivide the items
olving labor. It is not enough to know that the cost
track and roadway labor on a certain job was $1.05
r foot of single track. The operation of track laying
iy be divided into several divisions, all closely related
t nevertheless clearly defined, without involving so
at detail as to confuse the entire labor account for
 job. The first subdivision of track and roadway
is logically the handling and distribution of mate-
lIs from the point of storage to the point of use.
ack laying and the surfacing of track are two distinct
yerations, but unless care is used they may be confused

Bridge Ties—
Roofing gtaterialo—me

Cemento——

i i .. Stee! Paintemne—

. Guard Tambee ——

Jos ¢
Give Briel Description of Wor

Forems®

It being quite improbable that in the event of a physical
valuation being made at some remote period the book
value would be accepted, consequently a careful record is
made of all changes to physical property so that should a
future valuation become necessary-unit prices could be
applied to quantities as shown in the perpetual inventory.
Work orders are letter size and are filed at the completion
of the work, together with the original estimate and sup-
porting data, a complete plan of the work, also sections
showing the type of construction, all correspondence,
computations relating to paving bills or contract work,
copies of all requisitions for material, and at the com-
pletion of the work a complete statement from the
auditing department of all the expenses entering into the
job, With this information available a reconstruction
of the work for valuation purposes may be made at any
time by applying such unit prices as may be desirable
to use. By

The use of the various forms also simplifies the
clerical work necessary, provides a means for accurate
checking of costs when the work is completed and de-
creases the probability of errors.



632

ELECTRIC RAILWAY JOURNAL

Vol. 59, No. P!

A More Substantial Substitute for Canvas
Curtains on Snow Sweepers

OST snow sweepers are equipped with canvas eur-
tains to prevent the snow from being thrown too
great a distance from the tracks. This scheme of re-
stricting the throw of the rotary brushes has not been
very satisfactory, however, on the Youngstown (Qhio)
Municipal Railway. Hence, A. B. Creelman, master

Woob SLATS REPLACE CANVAS SNow PLow CURTAINS

mechanic, devised the curtains pictured herewith. These
consist of four lengths of ordinary fender support chain
to which are bolted wood slats. No opportunity has
been afforded to give these new curtains a real tryout,
but it is believed that they will be much more effective
and durable than the canvas curtains displaced.

Safety Device for Circular Saws

CCOMPANYING illustrations show a safety device

which has been applied to several of the saw tables
in the shops of the Third Avenue Railway, New York,
N. Y. This device is the invention of Thomas E. Jen-
kins, mill foreman for the railway, and its use is prov-
ing of particular benefit in reducing accidents.

The device consists of a hinged metal piece which
fits into the saw table around the circular saw. This
is hinged at one end and in its normal position the
end farthest from the hinge projects above the saw
table slightly. It is held in its raised position by a
small spring which acts on the underside of the guide.
When lumber is being sawed the weight of the material
forces the device down so that it is flush with the top
of the saw table. When the cut has been finished the
end of the board slides off the end of the safety device
and this rises, so that the material cannot again be
drawn back and engage the saw. If the material is

drawn back toward the-operator it will be forced ¢
the side the distance that this projects out, so that th
is no danger of accident. The accompanying drawi
and photographs show how the device is installed.

Temporary Signal Installation Saves
Flagman During Construction

N THE reconstruction of track during last summe

the Youngstown Municipal Railway, of which J.
Stewart, Jr., is general superintendent, found that
single-track operation necessary was greatly expedi
and the cost of a flagman eliminated through the
porary installation of Nachod signals. The mann
which the signals were used is shown in the accomp
ing dicgrams. One shows the location of the sign
while the eastbound track was under construction
cars were operated in both directions over the we
bound track and the other shows the signal install:

[

Signal N22
Y Cuf-in
This frack una’er consfruchon ! confactor
Q< B o
=
Signol Nelsey  Directional relay arranged o
7o cut-out signa "Cgo,:zglcffar 3
Hand operated East-Bound Track Under
cut-in switch

Reconstruction

:;vrc)‘ezzlb/e cross-over 4

aced over permanen: Directional contactor

€ross- over sarranged fo cutout D'( 4
:, /¥ signa N Sgnal N22

A This track unaler consfruction
from A toBand fo € €

. Sigral N2I Directional
Hand operated cur-in contactor
switch arran;

West-Bound Track Under Reconstruction

DiAGrAMS SHOWING HOwW TEMPORARY SIGNAL INSTALLATIONS Wi
USED TO PROTECT TRAFFIC DURING TRACK RECONSTRUCTION

for the opposite condition, that is, while the westb
track was under construction. On account of
three lines of traffic, some signaling or flagging pr
tion was absolutely necessary and the automatie si
made a nice economy. The hand-operated cut-in s
shown was used instead of an overhead contactor
operated by a switchman, because it was necessa
have the switchman there anyway to look after the
able crossover and because the e]ectrlc\ switch on
branch-off at this point was disconnected and the
man also handled this.

AT LEFT, VIEW OF SAFETY DEVICE AS INSTALLED IN SAW TABLE. IN CENTER, Top, Vikw OF SAFETY DEVICE PRESSED DOwWN
BorroM, SAFETY DEVICE IN NORMAL POSITION.
Be DRAWN TOWARD THE OPERATOR SO AS To MAKE CONTACT ‘WITH THE SAW

BY MATERIAL.

»

=

AT RIGHT, MATERIAL AFTER BEING SAWED CANNOT
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LAKESIDE POWER PLANT, MILWAUKEE,

TANDING among many features of the new
0,000-kw. Lakeside generating station of the
waukee Electric Railway & Light Company
gn and equipment from the ground up for
powdered coal. It is the first large railway and
station power plant to be so equipped and there-
rks a development the outcome of which is of
interest to large power generation companies
y. The decision to make thig largely untried
e from common practice was based primarily
ade on boilers equipped for burning pulverized
e company’s Oneida Street station in Mil-
The results of this fest, related in ELECTRIC
JOURNAL, page 473, Vol. 55, indicated that
efficiency could be expected with pulverized fuel
h stokers, particnlarly if a plant were built and
| specifically for this kind of firing. .
new Lakeside power plant.has now been in
us operation since Dec. 15, 1920. Despite the
it it went into service with a new organization
rgely unacquainted with pulverized-fuel sys-
) interruptions attributable to the mechanical
it have been experienced up to the present time,
ipany officials feel that the test results so far
| give promise that the specified thermal effi-
f the station will be reached when the operating
n problems incident to such a radically new
ve been mastered. The station economy ex-
f Lakeside will be that which will result from
ed boiler, furnace, superheater and economizer
1cy of 88.15 per cent, using Illinois coal of approxi-
7 11,000 B.t.u. heat value as received.

features of the new Milwaukee power plant
unique. circnlating water system and $400,000
> mound in Lake Michigan; the location of the
n a deep excavation to reduce the lift of. circu-

THE COAL PREPARATION BUILDING IS AT THE LEFT *

Milwaukee’s Powdered Coal Station

. Great Generating Plant Equipped for Burning Pulverized Fuel in Operation for a Year—
Station with Ultimate Capacity of 200,000 Kw. Has Many Interesting Features—High
Over-All Economy Expected to Be Realized with Use of Low-Grade Coal

lating water with the attendant construction difficulties,
and the practical completion of the first section of the
station in less than a year. The ultimate development
of the plant will reach an hourly capacity of 160,000 kw.
with an installed capacity of 200,000 kw., 40,000 kw.
being the initial installation and two additional 80.000
kw. sections the'future plan, The final boiler capacity
will be three times the initial installation and will com-
prise twenty-four 1,306-hp. boilers.

Work has just recently been started on the installa-
tion of an additional turbo-generator unit. This will be
of 30,000 kw. capacity, and as it will be run in con-
junction with one of the two 20,000-kw. units, no addi-
tional boiler capacity is.needed for the time being.

The following matter descriptive of the new plant is
abstracted from three papers presented before the Tech-
nical League of the Milwaukee company by R. H. Pinkley.
John Anderson and G. G. Post, respectively engineer of
way and structures, chief engineer of power plants and
electrical engineer.

Owing to the rapidly mcreasmg demand for electrical
energy in the Milwaukee district, the Milwaukee Elec-
tric Railway & Light Company found it necessary, in
1915, to begin plans for increasing its power producing
capacity. A study made at that time indicated that the
best plan would be to construct an entirely new power
plant which would provide the necessary increased ca-
pacity and would ultimately relieve the existing power
plants of the major portion of their.load. The general
plan was to make provision for a. 200 OOO-k . plant,
building the first sectiod for 40,000 kW“’Due
experience with the old.plants located in the heart"
city with an inadequate water supply, restricted
and ash handling facilities and where smoke is ob:eoﬁm
able, a suburban location was considered preferable.
After canvassing the district for the most suitable
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Here and There in the Lakeside Plant

LIS

B

No, 1.

bra
Two 20,000-kw. turbo-generators were the initial installa-
tion in Lakeside plant.
No. 2. End view of condenser, showing turbine-driven and
motor-drlven circulating water pumps.
No. 3.

Rear view.of the boilers, showing fuel pipes, main steam
beaders and connections to economizers.

No. 5. Feeder group oil switches with structure and mecha
nlsm as the floor level, easy to get at,

No. 4. Operating levels in center aisle of the boiler room.

raw coal storage bunkers,

No. 6. Main operating switchboards located In switch house.
No. 7. Inclined beit conveyor running from crusher house to th

No. 8. Belt conveyor drive house located at the center of th
incline.
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| location, the Lakeside site, situated on the shore of Lake
Michigan about 1 mile south of the south city limits
f Milwaukee, was chosen. This site is not far from the
ectrical center of gravity of the company’s load and
; adjacent to the most important industrial centers in
he district served.
. Accordingly, in 1916, land was purchased, includ-
g 6,000 ft. of frontage on Lake Michigan and a rail-
d right-of-way connecting to the Chicago & North-
vestern Railroad. Up to that time coal for power
rposes was being received by the company entirely
r lake transportation so that coal docks and a protect-
harbor were considered essential features of the
nt. ;
Owing to the conditions occasioned by the World War,
| 1917 it was found impossible to go ahead with the .,
pject. The company set aside all thought of continu-
g and directed its efforts toward getting the utmost
ipacity out.of every piece of the existing generating

offices of the operating engineer and of the testing
department, There is also found there a fine room, 47
ft. x 52 ft., for the use of the Employees’ Mutual Benefit
Association, To the east of the power plant is the pul-
verizing plant, 108 ft. x 125 ft., its east end reaching to
the edge of the bluff at the Lake Shore. It is equipped
to do pulverizing for the entire plant when completed.
The stacks rise direct from the ground from a loeation
between the boiler room and the pulverizing plant, each.
reached from the boiler room through an underground
flue 8 ft. x 11 ft. average size. To the north of the
pulverizing plant, distant about 400 ft. from it and
placed against the side of the bluff to take advantage of
the slope to secure a gravity flow for the coal, is the
car-dumping and coal-crushing plant, from which the
coal is carried by a covered belt conveyor to the pulver-
izing plant. This also has been planned to meet the
requirements of the completed 200,000-kw. plant.

The ultimate 200,000-kw. plant will require water for

uipment. But at the end of 1919 the increased load condensing purposes at a rate of 360,000 gal. per minute
Z
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PLAN or MAIN BUILDINGS oF PowER PLANT

ide it imperative to begin again. Accordingly, on
. 22, 1919, orders were issued to proceed with the
s and rush through the construction of the first
lion of the new plant, including two 20,000-kw.
ine units, so as to have this capacify in readiness,
possible, to deliver power on Nov. 1, 1920. The entire
rineering, designing and drafting work was done by
. company’s own forces and the work was executed
er the direction of the company’s engineers, the com-
ly acting in the capacity of general contractor and
-contracting the various items of the work.
he power plant proper is made up of three parts—
switchhouse, the turbine room and the boiler room.
switchhouse at the west end is directly joined to the
ine room, but separated by a solid wall except for
essary door openings and a glass panel over the
ch board on the second floor. The south wall of the
bine room is a temporary one to be removed when
second unit is added. An auxiliary bay forms the
necting link between the turbine and boiler rooms,
rating them to a certain extent but not interfering
h the unity of design of the whole structure.
ust north of the turbine room is a two-story struc-
, 95 ft. x 52 ft., on the lower floor of which is the
ir shop, completely equipped to handle work required
naintaining such a plant. On the second floor are the

ol
10

of

or 518,000,000 gal. per twenty-four hours. In order to
secure this supply from the lake without going out into
deep water, it was decided to build a rubble mound
inclosure extending approximately 485 ft. out from the
shore and 850 ft. long to provide, in effect, a pond of
still and clean water for this purpose. It is the function
of the rubble mound to break the force of the waves and:
prevent rubbish, sand and ice from washing into the
intake, thus permitting the intake tunnel to be termi-
nated near the shore line. The discharge tunnel
is arranged to discharge either inside or outside’
of this basin, so that in the winter time the warm
discharge water can be used to prevent the basin’
from freezing. This rubble mound is designed with
a height of 8 ft. from the normal surface of the water,
with a width of 10 ft. on the top and a slope of
2 to 1 on the lake side and 1% to 1 on the inner face.
As the outer wall is in over 15 ft. of water, the
base at the maximum point is 91 ft. wide. The core of
this rubble mound consists of quarry run limestone
having a minimum size of 3 in.; the cover stones weigh
500 1b. up to 15 tons each. All stone except the inner
core are of granite from Wisconsin quarries and are
keyed in rubble fashion. There was required inthe
construction of thig rubble mound more than 80,000 tons
of stone, the core -stone being placed by dumping from
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scows and the heavier stone beirig handled by derricks
mounted on barges.

- The intake tunnel, which has its top 5 ft. below the
water level, is terminated about 50 ft. beyond the water
line at the lake shore and a channe] was dredged out 15
fi, in depth leading up to this tunnel, which required
approximately 7,000 cu.yd. of dredging by dipper dredge.
This tunnel is protected at the lake end by a timber ice
boom, a submerged sheet pile weir having its top 5 ft.
below the surface and a 'steel bar secreen with 6-in.
spacmg“ Inside the plant,”the circulating water passes
through' -revolving screens havmg ‘3-in. mesh, into a
large suction- chamber between the foundations of
turbines Nos, 1 and 2. Gate houses are provided at the
lake termini of both intake and discharge tunnels, so
that stop logs can be placed for shutting off the water
at these points.

I . TUNNELS FOR CIRCULATING WATER

Over 1, 100 lineal ft. of tunnel and 150 ft. of construec-
tion shaft were required for the circulating water
system, together with gate houses and a large screen
and intake chamber below
the condensers and pumps in
the turbine room. This loca-
tion of the traveling screens
was decided upon because it
saved excavation, permitted
the use of overhead crane
for lifting the screens for
inspection or repair, and
gave better operating super-
vision than if located at the
tunnel mouth. As stated
above, these tunnels have 10
ft. inside diameter and have
a minimum thickness of con-
crete lining of 12 in. and an
average thickness of 18 in.

At the site of the plant,
the general level of the
ground averages about 50 ft.
above the lake level, with a
steep bluff at the lake shore.
It was desired to provide
a suction-chamber at the lake
level, and- to place the
condensers at such a level
that the water could be cir-
culated through them with a
minimum lift, as otherwise
an enormous amount of energy would be expended in
raising the large quantity of water required for con-
densing purposes. This necessitated placing the con-
densers at a low level, which, in turn, determined the
level for the turbines and boilers. The deepest excava-
tion required was to an elevation 20 ft. below lake level
for turbine foundations and intake chamber, placing the
main condenser floor at elevation plus 1 and the main
boiler room and turbine floor at elevation 82 or about 18
ft. below the ground level.

These requirements, together with the inclined cuts
for railroad tracks, necessitated excavating approx-
imately 131,000 cu.yd. of soil from a pit having a maxi-
mum depth of 70 ft. below the surface of the ground,
resulting in an exceedingly difficult grading job.

The main smoke flues leading from the boilers to the
smokestacks-are in'the form of concrete boxes approx-

SIGNALING ‘AND SYNCHRONIZ-
ING PANEL FOR EACH
MAIN GENERATOR

imately 8 ft. high and 11 ft. to 18 ft.wide. Two r
forced concrete smokestacks were constructed, hav
height above foundations of 220 ft., inside diameter a
top 15 ft. and bottom 16 ft. 6 in. These smokestack
were lined with a 4-in. concrete lining for a height of
60 ft. The main shell of the chimney was 5 in, t
at the top and 16 in. thick at the bottom. The coner
foundation for each chimney was 28 ft. square aud 5
thick, heavily reinforced. Each of these chimneys 3
constructed in about sixty-four days.

The construction of the main buildings involved
use of-about 2,250 tons of structural steel, a part of |
being in the form of steel plate coal bunkers, steel s
ports for machinery, galleries and stair work. In
pulverizing building, the steel frame was designed
supporting overhead coal bunkers having a capacity
3,500 tons.

The coal dumping and crushing plant pres
peculiar construction difficulties, being located on
slope of the bluff at the lake shore. The coal ecars
brought in to the dumper on the high level at eleva
56. The crushing building is surrounded on three
by high retaining walls, the west wall of the build
forming a retaining wall nearly 50 ft. high and the tv
end walls being braced to the building floors by mes
of coucrete struts, thereby greatly reducing the
for the concrete and the materials required for the we

The quantities of principal parts of the work
formed and materials used may be summarized
follows:

Cublc yards of rough excavation
Cublc yards of finlsh excavation ........c.vcueveoenn
Miles of rallroad track laid.........
Tons of stone placed In rubble mound .................

Cublc yards of concrete s ...itoi. . et bin ol
Tons of reinforclng steel ..... O e o o g g
Bags of cement ... oot totis ol L

Teet Of JUMDEr o iisimvncn i o i aialaime ot A 2,3
Number of brick ......ccoeccveiioesssencennccnnnans 1,445

Tons of structural steel

MECHANICAL EQUIPMENT OF LAKESIDE POWER PLA

The main units at Lakeside station consist of
20,000-kw. turbo-generators, 13,200-volts, three-
60-cycle, operating on 250 1b. steam pressure, 200
superheat, with 1 in. absolute back pressure. The ¢
iaries for each unit comprise one 85,000-sq.ft. thre
condenser; one 24-in. 18,000-gal.-per-minute circ
water pump driven by 170-hp. motor; one 24-in.
gal.-per-minute circulating water pump driven bj
hp. steam turbine; one condensate pump driven |
50-hp. motor; one turbo-air pump driven by
motor; one steam jet air pump, and one air w

Each condenser is thus provided with two ha
pacity circulating water pumps of 18,000 gal. per
each, one being motor driven and the other conni
to a steam turbine. Both of these pumps will
quired during the summer months when the w
warm, but only one will operate during the wintel

An air washer is installed for each generator w
draws its supply of air from the main turbin
eliminating a separate screen house and an a
to outside the building. Suitable means of admit
into the turbine room from the outside during t
weather has been made in the monitors on the
while during the milder weather it is admitted thr
ventilators in windows. ,The generators discha
air into the basement of the boiler room through"
metal ducts, thereby using the heated air to augmer
regular supply to the boiler furnaces. Provision
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j1ade (in these discharge:ducts to-by-pass a sufficient
sount of air back into the turbine room during cold
ather so as to temper the air and reduce the openings
the ventilators to a point that will give a proper tur-
ne room temperature. This design of air ducts for
nerator cooling gives the best results with least in-
tment cost, and also provides for noise reduction.
utomatic dampers have been installed in both the
ir intake and discharge ducts as close to the generator
possible as a means of fire protection. These close
en an unusually high temperature is attained, such as
ght be occasioned by fire. Arrangement will also be
de for admitting carbon tetrachloride, or other fire
linguishing liquid. The station is equipped with the

Each boiler is fitted with a Foster superhea}ter,
having a capacity to increase the temperature of 90,100
Ib. of steam per hour from 411 deg. F. to 611 deg. F.,
thus realizing a superheat of 200 deg.

The boiler furnaces are arranged for burning pul-
verized fuel, which is fed into them by screw feeders
from pulverized fuel storage bins overhead. Six out of
the eight boilers are equipped with the Lopulco system,
that being the design which was tested out in Oneida
Street and found satisfactory. Two boilers were fitted
with the Fuller system for experimental purposes.

There are iustalled eight Sturtevant economizers of
7,603 sq.ft. heating surface, one for each boiler,
arranged with by-pass connection to thq, stack for flue
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LONGITUDINAL SECTION THROUGH PULVERIZING PLANT

essary pumps for sanitary service, which pumps are
connected as to be available for reserve feed tank
vice. An air compressor for cleaning generators and
er electrical equipment, operating pneumatic tools,

r tube cleaners and general service also forms part
the station equipment.

INITIAL BOILER RooM EQUIPMENT

here were installed eight 1,306-hp. Edge Moor
lers, designed for 300 lb. pressure. The boilers are
anged four in each of two rows. They operate
mally at 200 per cent of rating. At this rating three
lers are sufficient to furnish steam for one 20,000-kw,
ine, leaving two spare boilers to allow for cleaning
maintenance. This number of boilers will also be

sary in order to furnish steam in the future for the
er generating units which are expected to be in-
led in the next section built.

gases. Each economizer is equipped with an induced
draft fan driven by a steam turbine. The economizer
receives the feed water at 140 deg. F. temperature and
raises it to 255 deg. F.

The condensate from the condensers on the large
turbines is pumped to an overhead hot well tank, the
water from which feeds by gravity to two Hoppes
heaters, maintaining a fairly constant pressure on the
supply pipe thereto. The heaters raise the temperature
of the feed water from approximately 80 deg. to 140
deg. F. The overhead hot well tank is equipped with an
overflow to a reserve feed water basin located below the
basement floor of the boiler room. The water is re-
claimed from this basin by means of centrifugal pumps
and is delivered to the overhead hot well tank as needed.
From the heaters the feed water passes by gravity
through an 800,000 lb. per hour “V” notch feed water
meter of extra storage capacity. This meter is located
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on the floor above the feed pumps and gives a 15 ft.
suction head on the pumps.

There is also installed a common test line with con-
nections from condensate pumps on each condenser
which discharges into a test meter of the “V” notch type
of 300,000 lb. per hour capacity, from which it flows
by gravity into the heaters. The test meter is located
on the floor level with the overhead hot well tank.

The feed water pumps installed consist of two 6-in.
centrifungal 650-gal.-per-minute feed pumps driven by
250-hp. steam turbines and two 4-in. centrifugal 400-
gal.-per-minute feed pumps driven by 150-hp. motors.
The maximum quantity of feed water required for eight
boilers operating at 200 per cent rating is 1,254 gal. per
minute. This leaves two motor-driven pumps or one
steam-driven pump as spare. These pumps are located
on the boiler operating floor level at the west end of the
boiler room.

As the quantity of ash from pulverized fuel furnaces
is very small and very fine it is easily conveyed by means
of steam jet ash conveyors. A system of steam jet con-
veyors is installed with main runs leading to furnace
ash pits and branches leadirig to combustion chambers
at the rear of boilers and soot pits under the econ-
omizers. This conveyor discharges into an ash bunker
which spouts into cars on the railroad track at the east
end of boiler room,

PLANT FOR PREPARING COAL

The coal bunker is located in the pulverizing plant and
has a storage capacity of 3,400 tons, which is slightly
more than three and one-half days supply for maximum
operation of all boilers in this section. The coal is taken
from this bunker by means of three screw conveyors,
which convey it to automatic weighing scales. From the
scales it is taken by another set of screw conveyors and
fed into the dryers. With this arrangement it is pos-
sible to take coal from any point in the bunker and
deliver it to any one of three dryers. It also allows the
coal to be weighed just before reaching the dryers,
which is much to be preferred over the method of
measuring coal as it enters the coal bunkers inasmuch
as it permits of a close daily check on coal consumed in
the plant.

Three dryers capable of reducing the moisture con-
tent in the coal from 10 per cent to 1 per cent have a
capacity of 173 tons per hour each. From the dryers
the coal is discharged into screw conveyors, which con-
vey it to bucket elevators, which in turn deliver it to
other screw conveyors to be transferred to dried coal
bins over the pulverizing mills.

Eight mills each having a capacity of six tons per
hour pulverize the coal so that 85 per cent will pass
through a 200-mesh screen and 95 per cent through a
100-mesh screen. The mills are each direct connected
to a 100-hp. motor. Each mill is also provided with a
fan for separating the pulverized particles which have
been reduced to the necessary fineness, discharging
them into cyclone separators overhead, where the fuel
is separated from the air and falls by gravity into a
screw conveyor located at the base of the separators.
This conveys it to the pulverized fuel bins. From these
bins it is conveyed to fuel bins in the boiler room by
means of the Fuller-Kinyon system-of transporting pul-
verized material.

Coal is removed from cars by means of a rotary car
dumper of the Robins-Scherzer type and dropped into
a track hopner fitted with bottom shaker feeders. Belt

conveyors carry the coal from the track hopper over
magnetic pulley for the removal of such iron as may b
in the coal. It is then passed through a two-roll crushe
and hammer mill, where it is reduced to % in. size.
next discharges directly onto an inclined belt, w
carries it to the distributing belts over the coal bun
in the pulverizing plant. There are three such
tributing belts over the bunker, each having a trave
tripper which discharges coal at any point along th
length of the belt.

The crusher and hammer mill have a capacity of 15
tons of mine run coal per hour. The conveyors
86-in. belts, having a capacity of 250 tons per hour .
250 ft. per minute. Provisions have been made for ti
installation of another crusher unit which will douk
the capacity when required in the future. Provi:
has also been made for the future storing of rail
on the dock by means of by-passing the crusher and cor
veying the coal by belt to the dock, where it will b
taken up by coal bridge and stored. Coal from th
dock will be reclaimed by reversing the operation
delivering coal reclaimed into crushers. Lake coal wi
be taken into the plant in the same way.

METHOD OF MAINTAINING HEAT BALANCE
I.,

It was decided in order to obtain a well-balanced hes
condition for use in connection with hedting feed w.
to a suitable and regular temperature before introduc
it to the economizer to install steam drive for boiler
pumps, induced draft fans and half of circulating p
capacity, leaving the balance of steam required for h
ing feed water to be supplied in varying quantities
the house unit, or so-called heat balancer. All othe
auxiliaries are direct motor driven.

ELECTRICAL FEATURES OF NEW POWER PLANT

Current at the Lakeside plant is generated at 13,20
volts and all outgoing high-tension lines operate
13,200 volts and leave the station underground. Man
of the lines have been connected to the Commerce S
power plant and other stations in Milwaukee, but ot
will be connected to an outdoor transformer station
at hand, which will step the pressure up to 26,400 volt
for transmission to distances in general exceeding
miles. It is possible that at a later date some ene
will be stepped up to 66,000 volts or more for transr
sion to remote points.

The generators in the initial installation are Gener:
Electric Company, 20,000-kw., 0.8-power factor, thre
phase, 13,200-volt, 60-cycle, 1,800-r.p.m. machi
Excitation for the generators is furnished at 240 vol
and is normally supplied for each generator by its
direct-connected exciter. Emergency excitation
furnished from the d.c. station power service. The
switch control system is 120 volts d.c., regularly suppli¢
from a separate storage battery and special moto
erator sets. If necessary the oil switch control may
transferred immediately to the battery on the
station power system by connecting it across one-
of the cells. :

The 13,200-volt main connections and circuit breakel
are located exclusively in the switch house. There
two main bus bars with sectionalizing switches bety
generator sections. Possible future sectionali
reactors will be installed. To promote safety and
vent electrical trouble from spreading, all 13,200
bare copper and cables are taped with approximately
in. of varnished cambric and covered with a layer
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otton tape impregnated with a fire-resisting substance.
ach generator may be connected to either main bus
through selector oil circuit breakers. Feeders are con-
cted in groups of three to feeder group bus bars,
ich in turn may be connected to the main bus bars
hrough group circuit breakers.

The arrangement of equipment in the switch provides
for reliability of operation. Some of the features of the
arrangement of apparatus are these: The main circuit
kers of different generators are separated a con-
iderable distance from one another with from three to

COAL RECEIVINO YARD

LAKE
MICHIGAN

INTAKE

SWITCH|
HOUSE
T

GENERAL PLAN

GENERAL LAYoUT OF LAKESIDE POWER STATION FACILITIES

pur groups of feeder breakers between them. Because
f this it will be difficult for trouble on one set of
enerator breakers to be communicated to the breakers
f other generators. The group breakers of any one
eeder group are located as far as possible from one
nother, one being at one end and the other at the
pposite end of the feeder section. This makes it un-
kely that trouble in one group breaker will invelve the
ther group breaker on the same feeder group.

Qil circuit breaker mechanisms are located on the
ourth floor, oil circuit breakers on the third floor, main
us bars, potential transformers, feeder current trans-
ormers, feeder reactors and feeder group bus bars on
he second floor, and generator current transformers,
ightning arresters, feeder potheads and disconnecting
iwitches on the first floor. The generator leads pass in

a nearly horizontal direction from the generator founda-
tion through a tunnel underneath the switch house and-
then rise vertically to the generator selector bus on the
second floor. The generator leads each consist of two
1,000,000 circ.mil, single-conductor, stranded copper
cables insulated with Ys-in. cambric and covered with
a flame-proof braid. Although these cables are in a dry
place and insulated for the operating voltage they are
nevertheless supported clear of everything on porcelain
bus bar supports spaced approximately 8 ft. apart.
Cables are continuous without joints from the generator
to the current transformer on the first floor. From the
current transformers to the main circuit breakers the
leads consist of two #-in. x 3-in. copper bars. The mam
generator oil circuit breakers are General Electric type
H-6, rated at 2,000 amp., 15,000 volts and capable of
rupturing 18,000 amp. at the rated voltage. Each pole
of these breakers is located in an entlrely separate com-
partment and the crossheads are in another sep'trate
compartment underneath the operating mechanism on
the fourth floor. The main bus bars on either side of
the room consist of two or more %-in. x 4-in. copper ‘Sars
suspended from the ceiling on substantial porcelam in-
sulators and separated from one another by gyp'qhm
barriers 2 in. thick. The main bus bars are o oppadsite
sides of the room, making it practically imp('y‘ssible'i for
trouble on one set of bus bars to involve the other. i’
The feeder group bus is connected between the group
oil circuit breakers, one of which is directly over"the
west main bus and the other over the east main:bus.
Feeders are tapped off between the group :ecircuit
breakers. Conductors run from the feeder bus thraugh
porcelain bushings in the wall, thence upward to the
feeder oil circuit breaker and down through current
transformers and feeder reactors to disconnecting
switches and cable terminals. Group oil circuit
breakers are of the same type as the main generator bus
bar, but rated 800 amp. and having a rupturing capacity
of 18,000 amp. The crossheads, as in the case of the

- generator breakers, are located in a separate compart-

ment underneath the operating mechanism on the fourth
floor. Feeder breakers are General Electric type H—
rated 300 and 500 amp., depending upon the size of
feeders connected, and will rupture 10,000 amp. at
15,000 volts.

STATION SERVICE POWER

On account of the fact that some of the motor-driven
plant equipment, such as that for coal crushing and
pulverizing, is located a considerable distance from the
source of supply, it was decided that such auxiliaries
should operate at 480 volts. It was further decided that
some d.c. auxiliary service should be furnished on
account of the turbine room crane, motor-operated
steam valves, car dumper, magnetic pulley and certain
operations requiring variable speed. To make this
service available as an emergency source of excitation,
240 volts was selected. To simplify the station power
service, the control of main emergency auxiliary feeders
was placed under the control of the switch house
operator, who handles this system exactly as a substation
supplying a group of custemers. For the purpose of
adding to the safety of workmen, safety switches have
Leen adopted for use at the various motors. All bare
copper bus bars, cable and wire are insulated adequately
to safeguard the service.

Service for a.c. auxiliaries is furnished by two 3,000-
kva., 13,800-13,200-volt primary, 480-volt secondary, 60-
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cycl_e,'three-phase, water-cooled transformers, one serv-
ing as a reserve for the other. These transformers are
located in the turbine room basement underneath the
mezzanine floor on which the generator field and exciter
rheostats, neutral oil circuit breakers and other elec-
trical auxiliaries are located. Located as they are, the
13,200-volt cables supplying them are short and do not
pass through any part of the plant where they may be
subjected to too much heat and consequent liability of
trouble. Bus bars, transformer circuit breakers and oil
circuit breakers on feeders to distribution points
throughout the plant are all in duplicate. There is one
main feeder to each main division of the plant, such as
pulverizing buwildin g}ticoal
crushing house, boiler room,
turbine room and switch
house. In addition there is an

"

squirrel cage induction motor, direct connected to a 250-
volt d.c., 1,200-r.p.m. shunt wound generator. These
sets are supplied from the 480-volt a.c. station’ power
system. To guard against a shut down, a 150-cell G-15
battery in G-23 tanks is kept floating across the 240-volt
bus. The main d.c. busbars and switches are located on
a switchboard in the operating room. Each main feeder
is provided with an ITE circuit breaker and at the
various distribution panels and cabinets in the plant
+ fuses are provided on branch circuits.
The main station wiring is represented by mimic bus-
bars on the bench sections and the arrangement of con-
trol switches is such as to conform exactly with the ar
rangement of oil circuit
breakers and bus bars in the

_ plant. The generator oil cir-
cuit breakers are wired in

emergency feeder to each of fr such a way that they cannot
these points to be used in be closed without the syn-
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CROSS-SECTIONAL VIEW OF THE BOILER PLANT

case of trouble on the main feeders. The auxiliary bus
bars consist of -in. x 4-in. copper bars supported on sub-
stantial porcelain insulators in horizontal compartments
above the oil circuit breakers on the auxiliary feeders.
Large air brake circuit breakers are used instead of
oil circuit breakers on the secondary side of the auxil-
iary transformers. These breakers are provided with
reverse power relays so that with both transformers in
operation trouble in a transformer or on its primary
breaker will cause the proper breakers to open, thereby
clearing the trouble without interfering with the
service. Station distribution switchboards, located in
various parts of the plant, are constructed in such a
manner as to make it possible to kill half of them for
work to be done without interfering with service on the
other half,

The general arrangement of the d.c. auxiliary supply
is similar to that of the a.c. This system is supplied by
two 300-kw. motor-generator sets, one serving as reserve
for the other and each consisting of a 480-volt, 60-cycle,

chronizing plug being in its receptacle. The same is
true of feeder oil circuit breakers. The signaling equip=
ment on the bench board is exactly the same as that o
the instrument panel at the turbine throttle. Since th
switchboard operator is in an entirely different room
from the steam engineer, it is necessary for them to
make use of signals in bringing machines up to speed
and cutting them in or out.

There are three feeders per panel, each panel corre-
sponding to a feeder group. The equipment per feeder
on each panel consists of three ammeters, one voltage
indicating lamp, one synchronizing receptacle, one pull
button control switch with red and green indicatin
Jamps and three overload induction relays with test
links.

To make it possible to communicate with all parts of
the plant at any time of the day or night with the
minimum of operating expense, an automatic telephone
system has been installed. The exchange controls
twenty-five circuits with an ultimate capacity for 50.
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| The Trolley Shoe or *“Slide”” at Low Speed
' LeAGuE City, TEX., April 8, 1922.

e Editors:

e read considerable discussion on the merits of
ng contact shoe as against the standard trolley
but there is one feature of the case as I have
enced it that has neveribeen touched upon in
ng I have read or heard. This is the unusually
at wear on the trolley wire by the sliding shoe at
w speeds. And while this might not be a deciding
on high speed roads it would have a bearing in
ng a current collector for city cars, which of
ity must run slowly in the downtown sections, or
terurbans, which use city lines for entering the city.
experience has been exclusively on high-speed
rurban trolley,* and about three years experience
conclusively that the wear on the trolley wire is
uch greater at slow speed with the slide than with
heel. And it would seem that the extra wear is
Imost entirely to increased friction at slow speed.
s proved by tests which I have made.

a period of about seven years we used wheels, and
meter measurements of the trolley wire wear at
als revealed no noticeable difference in the wear
nts of high and slow speed, but after adopting ‘the
itact slide this became very noticeable without meas-
ements. This extra wear was so great that in less
1 three years it was necessary to renew the wire at
where frequent stops were made, as in front of
jons. And the first places to be renewed were those
ost frequent stops. It has been suggested that the
eased wear might be due to increased current draft
starting, but this is disproved by the fact that in-

in wear. :

\nother proof that it is increased friction is the fact
t at high-speed points the wire takes on a gloss on
underside when the slide is used while the gloss is
rely absent where the speed is slow, indicating that
'wire is being cut away with every passing trolley.
 distance of increased wear is not very great, how-
t, it being necessary to renew but little more than
ft. of trolley wire at each place renewed. This is
' to the rapid acceleration of the trains in starting.
ve also noticed that the slide is more destructive of
ey wire fittings—as splicing sleeves, section insula-
, frogs and crossovers—than the wheel. This is
to the fact that a smooth under-run is never secured
these devices, and a hammer blow results with the
sing of every slide, which forms a “shoulder” which
ggravated with each blow struck. The wheel rolls
this uneven place with the result that the wear is
so great. This hammer blow tends also toward
stallization of the wire, making breaks at the
sance of the wire more liable. The tendency to run
slides after they are badly worn also is destructive
ittings, more so than the wheel, due to the fact that
slide takes on a more restricted groove than the
el. After passing the end of a fitting the shoe has
upward thrust, and the resulting blow may tend to
stallize the wire.

'he Galveston-Houston (Texas) Electric Rallway.

ised current draft with the wheels showed no differ-

. as an executive committee:

This is not to be construed as being written in con-
demnation of the sliding contact, but only to point out
certain results which may be expected from its use,
results which I have never heard mentioned in discus-
sions. My experience is that the slide stays on the wire
better than the wheel, has much less arcing and pitting
of the wire, and except in the faults mentioned is supe-
rior to the wheel. But in using it, it is well to pay spe-
cial attention to fittings and points of slow speed, put-
ting secure anchorage for the trolley wire on each side

of such places, to catch breaks which may oceur.
C. L. GREER.

What the Committee on Welded Rail
Joints Is Doing

BROOKLYN RAPID TRANSIT COMPANY
BROOKLYN, N. Y., April 11, 1922,
To the Editors:

The committee on welded rail joints has been making
considerable progress in its preliminary work and it
seems advisable to make a statement concerning its
organization and the nature of the work so far accom-
plished. While the work, from its very nature, must be
somewhat slow it will be realized by those who have
tried to answer the questions in the four sets of data
sheets recently sent out that the task of preparing them
was no small one. It is quite certain that from this
time forward the work will proceed faster because the
committee is now in possession of enough preliminary
data to permit the assignment of the various subjects
requiring special research to definite sub-committees.
1t is now expected that a meeting of the general com-
mittee will be called early in May.

The American Electric Railway Engineering Associa-
tion, through its 1921 committee on way matters, initi-
ated the formation of a special committee on welded
rail joints for the purpose of having an authoritative
investigation made of the various types of welded rail
joints now in commercial use. The American Burean of
Welding, as the co-ordinating agency in the general field
of welding research and standardization, undertook to
organize the committee.

Welding in one form or another is being widely used
in making joints in street railway rails, but more or
less trouble has been experienced in all types of welded
joints from breakage. Very few scientific data exist
as to the correct procedure to be followed in making
the welds by the several processes. Several of the
larger electric railway companies are spending many
thousands of dollars vearly on such joints. Much of
this expense is being made without a sufficient knowl-
edge of the underlying principles involved.

A preliminary organization meeting of the committee
on welded rail joints was held in June, 1921, at the office
of the American Welding Bureau in New York City.
At that meeting a plan of organization was prepared
and the method of conducting the work outlined. A
relatively large committee has since been organized,
including representatives of users, consumers and the
best technical experts in the field. For the purpose of
directing the work during the formulative period the
following were asked by the Welding Bureau to serve
Dr. G. K. Burgess, United
States Bureau of Standards, chairman; E. M. T. Ryder,
way engineer Third Avenue Railway, vice-chairman;
C. A. Adams, director American Bureau of Welding;
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H. M. Steward, superintendent of maintenance Boston
Elevated Railway, and the writer.

. It should also be noted that the Engineering Asso-
ciation has become a member of the American Bureau
of Welding, with E. M. T. Ryder as its official repre-
sentative, in order to further the important work which
the bureau is eonducting in its direction of the work of
the welded rail joint committee.

The members of the general committee are:

F. E. Abbott, consulting inspection engineer Lackawanna
Steel Company

C. A. Adams, Harvard University, director American Bureau
of Welding.

E. 0. Ackerman, engineer of way Columbus Railway, Power
& Light Company.

G. K. Burgess, Bureau of Standards, Washington, D. C.

Alexander Churchward, consulting engineer Wilson Welder
& Metals Company.

R. C. Cram, engineer surface roadway Brooklyn Rapid
Transit Company.

J. H. Deppeler, chief engineer Metal & Thermit Corporation.

H. M. Gould, City of Detroit Department of Street Railways.

H. F. A. Kleinschmidt, superintendent track welding depart-
ment Lorain Steel Company.

C. F. Lederer, Metal & Thermit-Corporation.

J. C. Lincoln, president Lincoln Electric Company.

E. J. Mcllraith, superintendent of way Philadelphia Rapid
Transit Company.

J. K. Punderford, vice-president and general manager the
Connecticut Company.

E. M. T. Ryder, way engineer Third Avenue Railway
System.

William Spraragen, engineering division National Research
Couneil.

W. C. Starkey, chief engineer Ohio Brass Company.

G. Wallace Smith, engineer San Antonio Public Service
Company.

H. M. Steward, superintendent of maintenance Boston
Elevated Railway.

H. L. Whittemore, Bureau of Standards, Washington, D. C.

G. L. Wilson, engineer maintenance of way Minneapolis
Street Railway.

W. W. Wysor, chief engineer United Railways & Electric
Company of Baltimore.

F. A. Weymouth, sales metallurgist Bethlehem Steel
Company.

G. C. Estill, snperintendent way and structures New Orleans
Railway & Light Company.

E. Vom Steeg, General Electric Company, New York.

R. H. Dalgléish, chief engineer Capital Traction Company.

H. H. George, engineer maintenance of way Public Service
Railway.

John H. Hanna, vice-president Capital Traction Company,
Washington, D. C

C. S. Kimball, engineer way and structures Washington
Railway & Electric Company.

E. C. Price, the Indianapolis Switch & Frog Company.

Jonathan Wolfe, assistant superintendent track and road-
way Chicago Surface Lines.

H. A. Currie, the New York Central Railroad.

D. D. Ewing, Purdue University.

A. P. Way, American Railways Company.

The general scheme of conducting the work, subject
to such changes as may be made at the meeting of the
committee, is as follows:

1. Preparation of a bibliography and critical sum-
mary of our present knowledge, including the gathering
together of all available experience in this field.

2. Consideration of the results of (1) and the laying
out of specific experiments to be performed.

3. The assigning of each of these experiments or
researches to an appropriate laboratory, or in the case
of field experiments to one or more appropriate operat-
ing companies. These assignments would, of ecourse,
cover the men under whom these specific experiments
will be conducted.

So far the work of the committee has been financed
principally by the American Bureau of Welding. The
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committee is without funds and it is hoped that
various railway companies, together with the sev
manufacturing interests, will contribute toward the
pense of the work, either by furnishing test specim
conducting field tests, laboratory experiments and ¢t
or with direct cash contributions. R. C. CraM,

Engineer Surface Roadwa

Motormen Need Knowledge as Well as
Good Physique ‘

PoRTLAND, ORE., April 8, 19
To the Editors:

I read with interest the letter from the Georgia K
way & Power Company, in the April 1 issue of
ELECTRIC RAILWAY JOURNAL, concerning the selectic
employees. From the viewpoint of a motorman I h
ily agree with the points raised in that letter. If a |
has some physical defect he is a dangerous man ar
any kind of railway.

But there’s something else just as important as p
ical fitness—that is, knowledge. Knowledge as ap]
to the motorman comprises three things: common st
judgment and training. Over the first two the emg
ing company has very little control, but over the la
has, and here is where a good many fall down.

Take, for example, two interurban electric
operating heavy trains. On the first the motormen
required to take rigid air-brake and technical exam
tions and the discipline is very strict as to opers
rules. On the other no examination on air-br
other equipment is required and diseipline on oper:
rules is very slack.

Now which of these roads will come out bette
end? 1 believe the first one, and it is my
tion that no electric road, particularly an inte
can afford to get along without the air-brake e
tion. GEORGE W. Boo

Interurban Moto

Is Salesmanship in Transportation
Possible?

HERE are not a few railway managers w
that salesmanship on the other fellow’s p
may be all right and possible, but how can it a
their properties? Salesmanship such as evidence
the following appears to be possible anyway:
“A traveling business man reports as follows

, a couple of weeks ago, I was very agrec
xmpreqsed by a conductor, who, when I thanked hin
information, replied with a smile, ‘You're wel

T . (another town) too, they seem to |
conductors who take an interest in passengers.
conductor who carried me past my destination, sto
the car, came to me and said, ‘I owe you a fare. I
carried you five blocks past your stop.” He then
me a ticket (good for 8 cents) and told me w
stand to get the return car.

“The conductor on the returning car was a s
also. I told him where I wanted to get off, descr:
the location as near a certain factory I desired to re
and he not only told me where the corner was, but,
was alighting, told me which way to walk to reaek
factory I was looking for.

“T was impressed with the fact that while these !
homely acts yet they were acts which evidenced a
instinct toward salesmanship.”



Equipment and Its Maintenance

Short Descriptions and Details of New Apparatus of Interest
to the Industry. Mechanical and Electrical
Practices of All Departments

ew Double-Truck One-Man Cars
' in Bangor

¢ Light-Weight Cars Embodying All Safety Car Features
Have Been Placed in Service by the Bangor
Railway & Electric Company '

By HorRACE B. BALDWIN

‘Master Mechanic Bangor Railway & Eleetric Company,
Bangor, Me.

\HE Bangor Railway & Electric Company has oper-
ated fifteen Birney safety cars equipped with
neral Electric type-258 motors since October, 1918.
operation has been very successful, but now as it is
sary to purchase new rolling stock the officials
decided to develop a light-weight double-truck car
ne or two-man operation. This car can be used on
r city or suburban lines, will weigh about 28,000

Other details include A.E.R.E.A—E 2 standard axles,
4 General Electric 258 Form C motors, K 35 HH con-
trol, General Electric CP 27 B air compressor, Safety
Car Devices Company full safety equipment provided
with whistles, Root air-operated snow scrapers, oper-
ators 14-in. foot gong, Keystone trolley catchers and
Cleveland fare boxes. Two sliding curtains are pro-
vided which inclose the end of the car around the oper-
ator. Simplex No. 3 trolley bases, Golden Glow type
S M 95 headlights and 22 Consolidated Car Heating
Company’s type 392 cross seat heaters are also used.

SOME DETAILS OF CONSTRUCTION

The body is framed for thirteen windows on each
side. The side posts are 13 in. x 1% in. tees which run in
one continuous length from side sill to side sill, and
thus form the carlines. The post spacing is 28% in.

seat fifty-two passengers and be equipped with
. motors of the same type as used under the
ty cars. The same general construction and all
above the underframing will be standard with
irney cars.

of these cars have been built by the Wason
ufacturing Company. The first two cars were put
service on Feb. 10, 1922, on the Bangor and
npden line and will replace cars weighing 46,000 1b.
he semi-convertible type seating forty-four passen-
, and equipped with four 40-hp. motors. During
snowstorm of Feb. 16, 1922, these cars operated
¢ satisfactorily and we had no trouble in making the
ning time. The company now feels that this type
ar will prove as efficient in snow as the heavier
b car which it displaced. Some general dimensions
e cars are given in the accompanying table.

e cars have the general appearance of an elon-
d Birney safety car. The trucks are the Brill 77
) specially designed for low floor, with 26-in. wheels.

EXTERIOR OF NEW LIGHTWEIGHT CAR, AND AT RIGHT VIEW SHOWING INTERIOR AND IPLATFORM ARRANOEMENT

center to center except that of the extreme window
opposite the door opening, which has a spacing of
38% in. The side sills are 3 in. x 3 in. x § in. angles in
one continuous piece from end sill to end sill. The
cross sills are 4-in, 5% 1b, channel, and the bolsters are
of the truss type with plates of 8-in. x #-in. and 8-in. x
3-in. soft steel. Corner posts are pressed steel. The

GENERAL DIMENSIONS AND WEIGHTS OF CAR

Liength Over DU De S e s el e ol i
Length of platform
Distance between bolster centers. . .....scoccsnssnisssd
Wheel base of truec
Width over side sheets
Width over ali
Height, from track to top of roof
Height from traek to sill i
Helght from track to top of floor...cv.veeeioannsnny 2t
Height from track to step
lleight from step to PIALEOTNY. ... vaivncne i oinimioano s
Width over sldelsheets o oo i o e
Width over all o s R oo s el nie a e g

Side post spacing . 2
Weight of car body with air brake and control equipment. .15,
Welght of tPrUCKS . .c.coceracrererncvainnensnsncssonann
Weight of four G. E.-268 Form C Motors. ...............

e D
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side sheets are =% in. thick patent level rolled steel in
four sections, the belt rail is 22%-in. x #-in. steel and
the letterboard No. 18 steel.

Vestibule top plates, hood rim, hood carlines, posts
and ribs are of white ash. Dashers of No. 14 sheet
steel in three pieces are used and platform floors are
Z-in. hard maple. The bumper is a 8-in. 6-1b. channel.

The roof is of the plain arch type having 2-in. grooved
poplar planking laid lengthwise, and covered with No. 8
cotton duck laid in white lead. The car floor is double
laid with the bottom half of £-in. clear spruce and the
top half %-in. hard maple. The aisle flooring is covered
with 3-in. corrugated rubber matting 18 in. wide,
which extends to the middle of the vestibule floor. The
steps are the folding type 84-in. x 103-in. x 12-in.
maple fitted with a 3-in. special safety treads.

Cherry has been used for the interior finish including
the moldings. No headlining was used and the carlines
and roof boards are white enameled. The interior of
the car body below the belt rail is lined with 2-in.
Agasote painted to match the cherry finish.

There are 22 Brill “Waylo” type reversible cross
seats having cherry slats, pressed-steel ends and pedes-
tals. The longitudinal seat at the opposite ends of the
car are also of cherry.

The body panels and letterboard are painted Pullman
green, the posts cream color and the sash mahogany.
There are ten 28-watt lamps on each side of the car,
two over each door and two in the illuminated signs,
with 46-watt lamps in the headlights. The lower side
windows are fitted with storm sashes for winter service
and with window guards during the summer.

An Inexpensive Armature Bearing Cap

HE New York State Railways, Rochester lines, is

using a cap made of tin as a substitute for the
counterbored cap sometimes used as a waterproof and
dustproof covering for the
outside ends of armature
bearings. Trouble was ex-
perienced with the usual
type of cap falling off and
becoming loose when used on
bearings that were worn, so
that proper attachment could
not be secured. The tin
cap which is now used is
stamped out and given a
. slight angular turn at the
edges. In order to fasten the tin cap to the bearing a
tapered slot is cut in the outside near the end. The tin
is then crimped into the slot so as to give a secure
fastening. This is done by a tool at the same time that

.- Projections are bens
-f down fnto groove

TIN DusT GUARD FOR
ARMATURE BEARINGS

PLAN oOF DoUBLE-TRUCK ONE-MAN CAR

the bearing is turned to fit the armature shaft. W
the bearings require rebabbitting again the tin
thrown away and a new one used.

A method quite similar to this is used by the Kas
City (Mo.) Railway and was described in the EL
RAILWAY JOURNAL for July 29, 1916, page 197. Anot
method using a thin sheet steel disk which fits in
end of the armature bearing is used by the
Water, Light & Railroad Company and was describe
the July 7, 1917, issue, page 23.

Positive Switch Combined with Signal
Provides Desired Protection

T A POINT where the track leads off the main

of the Pennsylvania-Ohio Electric Compa
serve the Haselton car shops at Youngstown, Ohi
simple spring switch, normally set for main-line
was formerly used. There are frequent car movem
out of the shop yards
onto the main line * il e

and much trouble
'qht

was had with split
switches because the
men were not careful
to get the following
trucks out clear of
the switeh before
starting back on the
main line. To over-
come this possibility
of trouble, a Bethle-
hem safety switch
stand which locks in
both positions was
installed. This is a
switch stand which
always revolves in
one direction and
which snaps and
locks into the new S
position as soon as a
car forces the switch
point over slightly,
or as soon as pressure is applied to the switch s
handle. This has completely overcome the splil
of the switch, for there is no dependence pl
the spring to bring the switch to main-line posit
the switch point is locked positively in either o
tion or the other. This makes it necessary for
bringing a car out on the main line to th
switch by hand before starting back on the main
vet permitting movement through the switch onte

SAFETY SWITCH STAND AT SHOP |
TURNOUT EQUIPPED WITH MAIN
ELECTRIC SIGNAL INTERLOCK
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line without having to set it for the branch-off
ance of the car.
installation of this type of switch necessitated
protection for the main line, for it will readily be
hat the switch point might be left in the wrong
on for main-line traffic. This signal protection was
ously provided by A. B. Creelman, master me-
An ordinary control finger was mounted on the
onnected between the switch stand and switch
and arranged to make connection with either one
o contacts. Whern the switch point is in the shop
position, the connection lights a red signal, and
it is in the main line position, the connection gives
een light 'signal for main-line traffic. This simple
t mechanism was housed in a steel box located
n front of the switeh stand, providing ample pro-
ion from the elements. !

Practical Kinks from Hampton

of the Devi'ces Which Have Proved of Great Assistance
n Maintenance Work Include a Hydraulic Portable
Pinion ‘Puller, Tank for Cleaning Various Parts

and a Rig for Testing Circuit Breakers

SHE repair shops of the Newport News & Hampton
Railway, Gas & Electric Company are in Hampton,
adjoining the main offices and carhouse of the
ny and are in attractive surroundings. There is
of room to expand and the shops have light on
des. Perhaps it is because of these attractive
undings that much original work in the way of
ved methods of doing things has been developed
he Hampton shops.

. recent visit to the shops by a representative of
s paper disclosed a portable pinion puller, operated
the hydraulic process. The increase of power in this
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FRAME ON WHICH CIrRCUIT BREAKERS ARE TESTED.
IT CAN BE SET AT ANY ANGLE

ce is such that a force of 50 lb. on the handle of
puller will develop 40,000 1b. on the ram. A section
a photographic view are given.

n the operation of this puller oil or other liquid
umped from the reservoir shown at the right in the
jon through the small duct and valve into the ram
ber, which is set to push against the end of the
ure shaft. An extension of the frame of the rfxm

CORNER OF WOODWORKING MILL—VARIETY MACHINE AT LEFT

carries two collars with clamps to join them together,
the outer collar having jaws to fit around the pinion
to be removed. When the pressure is to be released,
the liquid is allowed to flow back into the reservoir
by the turn of a setscrew. The puller is the invention
of C. W. Wood and E. C. Kelly, both connected with
the railway company. It has been patented and has
been placed on the market by the Electric Service
Supplies Company. It has been in use in Hampton for
about three years. g

In operation this pinion puller clamps over the pinion,
pulls in a straight line and therefore can be applied
to the armature without removing the latter from the
motor. It has ample power to remove pinions of any
size used in electric railway service and a few strokes
on the operating lever are sufficient to start the most
obstinate pinion. The jaws consist of two heavy steel
castings held together by quick-acting clamps with the
inside face machined to take hold of new or badly
worn pinions. These jaws are furnished in two sizes,
which together take in the range of pinions in ordinary
use. The pinion puller weighs approximately 50 lb. and
is provided with a handle for convenience in carrying.
As the puller'is portable it can be readily carried to the
pinion to be removed.

In the rear of the repair shop there is rigged up a
small dipping tank for cleaning housings, bearings,
brake hangers and other truck parts. The dipping
tank is an old metal oil barrel heated with gas and
resting on the carriage of a small chain hoist by which
the parts are lowered into the tank in a wire basket.
The company is using with suecess a cleaning mixture
called “Oakite Platers’ Cleaner,” which has been found
to clean metal parts three or four times as rapidly as

SECTION OF HYDRAULIC PINION PULLER

lye and to last almost indefinitely if about 10 per cent
a week of the cleaner is added to the solution.

In the woodworking shop the company has récently
installed a machine, illustrated in the accompanying
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photograph, which performs a‘great many funections. It”
is a band saw, a trip saw, horizontal borer (used as a
hollow chisel mortiser), a shaper and a joiner and has
a planer attachment. It was made by the Sidney
Machine Tool Company of Sidney, Ohio.

In its electrical department the company has a rig
for testing circuit breakers by which it is possible to

A

from his custemary place.” He operates the device
turning slightly the handle that is located on the i
window framing. The wiper, which is formed
rubber strip in a metal holder, moves radially in a
tical plane across the glass surface. This hold
attached to the outer end of an arm of roundbar
which passes through the window framing. The dev
is inexpensive, simple in construction and has be
installed on more than 1,000 cars of the Milwaul
system.

T L o o G T T T T

What’s New from the
Manufacturers

REMOVING A PINION WITH HYDRAULIC PULLER

duplicate the conditions, so far as position is concerned,
of those in which the circuit breaker is placed on the
car. It consists of a frame which can be set at any
angle by means of a pawl and ratchet. After the
circuit breaker to be tested is bolted to the frame, the
latter may be set vertically or horizontally, at 45 deg.
or at any other angle in which the circuit breaker is
attached to the car. In this way the calibration of the
breaker can be made more accurate than if the test
was conducted only in the one position.

During 1921 the company got a mileage from its
brake shoes of 15,500 and from its trolley wheels of
7,000. The mileage per failure last year was 5,800, or
1.11 per cent of the cars operated.

Window Wiper Speeds Up Operation
SO MUCH trouble has been experienced by motormen

when the glass window pane in front of them becomes
obscured in bad weather that some sort of mechanical
window wiper is a necessity. The type shown in the

MECHANICAL WINDOW WIPER IN MILWAUKEE

accompanying illustration was developed in the Cold
Springs shops of the Milwaukee Electric Railway &
Light Company. This device permits the motorman to
clean the outside glass surface without having to move

A T L L T T L T e e O O S G T L T S e T T L L

Cost of Thermit Welds Reduced

S A result of an investigation by the resea
department of the Metal & Thermit Corporati
New York, to reduce the cost of Thermit welding, it |
been found that economies amounting to 10 per cent
more can be made in regard to the amount of Ther!
required to make a weld. These result from redue

THERMIT REQUIRED FOR WELDING VARIOUS SECTIONS
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*Diameters shown above for pouring gates are mean diameters. In pra
these pouring gates should be tapered, bottom dismeter being approximi
1 in. less and top diameter approximately 4 in. greater than dimensions give
the size of the collars or reinforcements of Ther
steel, also from narrowing the gap and changing i
proportions of gates and risers. For instance, a weld
a 2-in. x 38-in. section, for which 40 lb. of railr
Thermit used to be recommended, now can be made
only 10 lb. of Thermit. On a 3-in. x 4-in. section, wh
E5 1b. was formerly recommended, 25 lb. only is need
providing the size of collar, width of gap and size
the various gates are proportioned in accordance ¥
the dimensions now found best. ‘

The accompanying table gives the width of gap, wi
and thickness of collar, size of gates and quantity
Thermit which are now recommended in welding
sections from 8 in. x 2 in. in size up to 7 in. x 7 in.
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, New Syphon Sprayer Gun

HE accompanying illustration shows a form of
phon sprayer for cleaning and applying liquids
jous kinds by means of compressed air. This is
introduced under the trade name of ‘“Perfection
ine and Machine Washer,” by M. W. Bailey, New
k, N.Y. The com-
2 equipment in-
6 ft. of oil-
"~ flexible metal

n. extension
The gun is
for applying
| preservatives,
eticides, creosote,
int, whitewash, etc., or wherever a syphon
can be used to advantage. Several electric
jays are using the gun for cleaning gear cases
ck parts.

e gun is operated by pressing the valve button and
t spray follows. The air pressure has a tendency
the oil or solvent into a fine spray which is
ve for cleaning.

0
SYPHON SPRAYER GUN

Lead Alloy Bearing Metal Developed

E United Lead Company has brought out an elee-
rolytically produced calcium-barium-lead alloy that
s claimed possesses all the requisites of a good
ing metal. Frary metal, as it is called, is said to
s good anti-frictional properties, since it retains
ly the characteristics of lead in respect to plas-
It is claimed that the property of this alloy of
laining its hardness and strength at high tempera-
makes it a successful bearing metal. Its high
point also partly accounts for this. The manu-
ers say that it has the greatest hardness com-
le with the necessary plasticity, but this hardness
ch less than that of an axle or shaft so that in
f a dry bearing the axle is not scored, but the
1g metal itself suffers. Under working conditions
1etal gradually develops fibrous structure and will
a2 very high polish under the revolving action of
haft and lubricant. !
¢ pouring and molding practice with Frary metal
 different from that of any other bearing material.
rincipal physical characteristics are as follows:
le strength, 13,000 1b. per square inch; hardness,
) 30 Brinell; specific gravity, 11; melting point,
F.; pouring temperature, 800 deg. F.; resistiv-
ohms per circ.mil-ft. The tensile strength of
iry babbitt metal is about 10,600 lb. per square

number of electric railways are already using this
ring metal on some of their cars. The accom-
ng table gives some results of bearings that

were removed from service for inspection. -All of these
presented a smooth, shiny surface and none had worn
down to the point requiring recasting. The remaining
bearings of the various sets are still in use.

Light, Self-Contained Gasoline-Motor

Air Compressor

For War Work in Drilling with Air, Etc., an Italian
Automobile Manufacturer Developed a Novel Type
of Compressor Which Has Now Been Made
Available for General Use

URING the war the Diatto Automobile Company of
Italy was called upon to produce a light, portable
air compressor with automobile gasoline-engine drive.
The experience thus gained has been utilized in a peace-
time machine of this type which is now being manufac-
tured in more than one country of Europe.
The machine consists essentially of four eylinders in
one black, two being engine cylinders and two compressor
cylinders. Their pistons are connected to the same

-

I
I
!
l
|
|

CROSS-SECTION OF DIATTO GASOLINE-
MOTOR COMPRESSOR

A—Radlator., B—Angle-iron frame. C—Gasolinc tank. D—
Fan. E—Compressed-air chamber. F—OIl case. G, Cam-
operated air inlet valves. H, H—Automatic air cutlet wvalves.
1,, I4—Compressor cylinders. K; Kgy—Motor cylinders. O, Os—
Alr inlets to compressors. P—Water clrculating pump. R—
Crankshaft, S—OIl strainer. V—Flywheel.

crankshaft, which carries a flywheel and a starting
crank, and the engine valves are controlled by means of
a camshaft. The engine as a whole is cooled by means
of an automobile radiator and fan, and a pump is provid-
ed to circulate water around the compressor cylinders.

In the wartime and present designs portability has
been a prime consideration, both as regards lightness
and convenience of taking apart and assembling. The
compact construction and the high engine speed (nor-

Polis & Cincinnati Traction Company. ... ......oo0v oot i,
Lake Erie Traction Company
Westchester & Boston.

ompany. . ..
New Haven & Hartford R

Total Maximum .Time Tossin

Number of Weight of " in Use, Weight, Type of
Bearings Car M.P.11. Mileage Months Ounces Bearings

3 102,000 80 77,635 11 7 solid

63,200 35 37,296 8 o solid

8 120,000 42 68,017 13 . lined

8 69,620 50 19,922 5 16 solid

8 66,000 o 40,000 5% . solid

4* 34,400 o 9,126 2} 10 solid

8 234,640 40 102,947 26 s lined
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mally 1,500 r.p.m.) make lightness possible, and the gen-
eral mechanical design favors the other advantages
mentioned.

In the standard size described in the Jan, 28 issue
of the Génie Civil, Paris, the motor-compressor unit
weighs 794 lb., and is 4 ft. 1 in. long and high. When
taken apart it consists of the motor compressor proper,
weighing 254 lb., and three other pieces weighing from
175 1b. to 200 1b. each. It produces a pressure of 120 Ib.
per square inch, and can deliver over 50 cu.ft. of air
per minute against this head. The unit can be mounted
either on skids (a construction covered by the weights
mentioned above) or on a wheel truck.

New Crane Truck for. Shop Use

HE Elwell-Parker Electric Company, Cleveland,
Ohio, has recently developed a new electric truck
-equipped with a revolving counterbalanced crane of
unusual length. It is particularly adaptable for
handling supplies in storerooms and in storage yards,
;as well as for serving various machine tools in railway
machine shops.
The heavy vertical steel column has a long bearing
in a pedestal which is bolted to the steel platform on the
truck and supports a 12-ft. boom which may be racked

CRANE TRUCK SERVING SHOP MACHINE

in or out by the operator without leaving the driving
position. The hoist is operated by a separate motor
direct connected to an inclosed hoist mechanism. The
controller is located on the dash in front of the crane
operator. The hoist is mounted on a steel frame which
“houses the batteries, hoist and motors, all acting as a
-counterbalance. A special trip switch mounted on the
front battery box stops the inward motion of the
boom as set.

The crane is designed to pick up 1,000 Ilb. at an 8-ft.
outreach, or with outriggers in position it will handle
"3,000 Ib. at 6-ft. outreach. The truck is equipped with
213-in. x 3%-in. drive wheels and 15-in. x 33-in. trailing
wheels, all four of which steer. A coupler is furnished
on the rear to permit using the unit for intermittent
tractor service if occasion demands. Motors, differen-
tial worms, wheels and crane-pillar columns are all fitted
with ball bearings. A single battery furnishes power
to propel the truck as well as to operate the crane.
The truck has a carrying capacity of 3,000 Ib. One of
the smaller though important details is the attachment
.or charging plug. Each battery is equipped with the
receptacle end of this plug.

‘hand hoist. It has a capacity to overhaul 138 ft.

Weighting Lanterns to Keep Them
in Position

ing
shows a lante
“tached to a

Sentrylan 3
holder. This

weighs 6 1b.
sion spring
vided in the b
that it will
size lanter
socket is also
vided for the i
tion of the s
for a red flag
sired. The v
this holder pr
lanterns from b
overturned by
or storm and
prevents b
Wherever rail
construction or repair work requires a guarding |
such a holder will be found of value.

New Electric Chain Hoist Attachmen

HE accompanying illustration shows a n
trically driven attachment designed so tha
be suspended in the bight of the operating chai

chain per minute and a chain pull of 130 Ib. This

a load-lifting speed of approximately four time
obtainable by hand power. The machine weighs 1
It is being placed on the market by the New
Foundry & Machine Company, New York, N. Y.

Improved Concrete Mixing Machin

HE Foote Company, Inc., Nunda, N. Y., is bri

out a new model paving mixer, 21-E. Thi
model is similar to the old type 21-E, except tha
6 in. longer in tread and frame construction and
larger capacity drum. The new machine is rated
same capacity as the previous type, but will have
plus capacity.
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ent Engineering Association
Committee Gatherings

VHESE days are busy ones for the

ngineering Association commit-
The committee on way matters
March 29 and 30, as reported in
April 8 issue, page 605. Last
s meetings are covered below:

BUILDINGS AND STRUCTURES

e committee on buildings and
tures met at the offices of the
innati (Ohio) Traction Company
pril 3. In attendance were: Frank
iller, Louisville Railway, chair-
E. H. Berry, Cincinnati Traction
any; J. R. McKay, Indiana Serv-
Corporation, and L. C. Mayer,
Railways.
the subject of shop layouts, blue
and data furnished by N. E.
were examined and referred to
s appropriate sub-committee for di-
E Similarly, other assignments
referred to sub-committee chair-
all of whom will forward their re-
to Chairman Miller by May 1.
‘committee was also apprised of the
of the railways bureau of the
nd Cement Association to fur-
accurate information on cement
concrete. The next meeting was
ted to be held in Pitsburgh dur-
e first week of June.

PowgR DISTRIBUTION

L two-day meeting of the committee
wer distribution was held in New
City April 38 and 4. Chairman
Rosevear, Public Service Rail-
presided and present also were
ollowing: J. R. C. Armstrong,
lyn City Railroad; C. C. Beck,
0 Brass Company; H. S. Burd, Na-
al Conduit & Cable Company; C. A.
er, Waestinghouse Electric &
acturing Company; R. W. Eaton,
service engineer, Providence, R.
F. Griffith, Little Rock (Ark.)
lway & Electric Company; H. D.
s, Anaconda Copper Mining Com-
Adrian Hughes, Jr., United
ays & Electric Company, Balti-
F. McVittie, New York State
s, Rochester; H. S. Murphy,
elphia Rapid Transit Company;
all Roosevelt, General Electric
any; F. J. White, the Okonite
ny.
.. Rosevear reported regarding the
rence on overhead crossings held
r the auspices of the American En-
ring Standards Committee. (See
TRIC RAILWAY JOURNAL, March 11,
, pages 393 and 414.) He said that
eering committee appointed at the
ence, on which the American As-
on has but two representatives, is
ering the inclusion of Part 4 of
ional Electric Safety Code. An
will be made to increase the rep-
tation of the association.

The chairman also called attention
to the importance of co-operation with
other associations regarding inductive
interference and the committee re-
ferred his suggestion to the executive
committee.

In the same general field the follow-
ing motion was passed:

We recommend to the executive commit-
tee that by means of letters to company
members, publicity in Aera, or any other
available methods, member companies be
requested to co-operate In keeping the as-
sociation advised of pending or contem-
plated action by public authorities in estab-
ilshing laws or regulations In engineering
matters affecting construction or opera-
tion; aiso that assoclation headquarters
shouid be similarly advised regarding
pending or contemplated establishment of
recommended practices or standards by as-
sociations or others.

In regard to the activities of sub-
committees which are studying subjects
already referred to the A. E. S. C. it
was voted that they co-operate actively
with representatives of the Engineer-
ing Association on A. E. S. C. com-
mittees.

The wear and the composition of
trolley wire were extensively dis-
cussed by the committee and arrange-
ments were made to secure experi-
mental data. The A. S. T. M. will be
approached, also, with a view to agree-
ment on a joint specification.

The 1921 report of the American
Committee on Electrolysis was next
discussed, and arrangements were
made to co-ordinate, through Mr.
Hughes, the comments of the way,
power generation and power distribu-
tion committees.

Finally Mr. Roosevelt reported on
the plan for a thesis on the automatic
substation, to include average data se-
cured by canvass as applied to a
special case of urban iransportation.

EQUIPMENT COMMITTEE

A two-day session of the equipment
committee of the Engineering Asso-
ciation was held in New York April
5 and 6. Those present were R. H.
Dalgleish, Capital Traction Company,
Washington, D. C., chairman; Daniel
Durie, sponsor, West Penn Railways,
Pittsburgh, Pa.; W. S. Adams, the
J. G. Brill Company; H. A. Bene-
dict, Public Service Railway of New
Jersey; L. J. Davis, Brooklyn City Rail-
road; J. L. Gould, Wilmington & Phila-
delphia Traction Company; Stuart
Hazelwood, Midvale Steel & Ordnance
Company; J. M: Hipple, Westinghouse
Electric & Manufacturing Company; A.
J. Miller, Association of Manufacturers
of Chilled Car Wheels; M. O’Brien,
United Railways of St. Louis; E. D.
Priest, General Electric Company; P.
V. C. See, Northern Ohio Traction &
Light Company; C. W. Squier. ELEC-
TRIC RAILWAY JOURNAL; R. W. Steiger-
walt (representing C. F. W. Rys),
Carnegie Steel Company; A. Scheer, Jr.,
Public Service Railway, and N, B. Trist,
Carnegie Steel .Company. The last-

named two were present by invitation.

The first day was taken up with
meetings of sub-committees, in formu-
lating reports for consideration by the
committee as a whole on Thursday.

The subject of wheel contours was
first discussed by the full committee.
R. C. Cram and V. Angerer, represent-
ing the committee on way matters, took
part in this discussion. The equipment
committee concluded that standard con-
tours for chilled iron wheels should be
prepared for presentation in the annual
report and that certain additions and
modifications should be made to the
flange contours for steel wheels. As to
the recommendation of the way com-
mittee for a curved contour of wheels,
the equipment committee felt that it
would be impracticable to turn wheels
to the contour recommended and,
further, that wheels as actually turned
to contours now recommended differ
very slightly from the new contour
proposed.

The sub-committee on helical gears
presented a compilation of answers
received to a questionnaire on this sub-
ject. The information received by the
questionnaire methed was considered to
be of insufficient value to warrant its
continuance. To arrange for more def-
inite and accurate information, it was
suggested that the representatives of
the General Electric and Westinghouse
Companies submit a list of questions
which will aid in bringing about a clear
understanding of conditions, for con-
sideration at the next meeting.

The subject of trolley contact devices
was discussed and some replies to a
questionnaire which had been sent out
were examined. The replies received
so far are insufficient for definite con-
clusions. The chairman of this com-
mittee will tabulate answers as they
are received and submit recommenda-
tions with his report at the next meet-
ing.

A very complete report was given by
the chairman of the sub-committee on
possible revisions of existing stand-
ards and specifications. The recom-
mendations included allowance for press
fit for solid gears, a flange of the gear
seat on axles, additional wheei con-
tours and fillets for standard axles and
journal bearings. The recommenda-
tions decided on will be incorporated in
the final report to be submitted at the
next meeting, which will be held the
latter part of May.

PURCHASES AND STORES

A meeting of the committee on
purchases and stores of the Engineer-
ing Association, held in New York
City, on April 7, was attended by W.
H. Staub, United: Railways & Electric
Company, Baltimore, Md., chairman;
William C. Bell, Virginia Railway &
Power Company; J. F. Fleming. Capi-
tal Traction Company; C. A. Harris,
Pittsburgh Railways, and W. S. Stack-
pole, Public Service Railway of New
Jersey. The subiect of proper methods
of taking periodical inventories with a
view to adopting standard forms was
discussed in considerable detail. The
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eommittee concluded that the inventory
problem is closely associated with the
work of the accounting department and
that general procedure is difficult to
formulate. To provide information as
to various details in taking inventories,
it was decided that each member of
the committee should prepare a state-

ment, accompanied by various forms
used, showing in detail the methods
used by his company. In addition each
member will undertake to obtain similar
statements from several companies in
his immediate vicinity. In this way a
large amount of information will be
obtained for study and decision.

News of Other Assoc1at10ns

T L D O A e O S O T T DO O T O D

Schedule of the C.E.R.A. Cruise

UPPLEMENTING the announce-

ment of the six-day summer cruise
of the Central Electric Railway Asso-
ciation, given in the issue of this paper
for March 4, page 375, is the following
detailed schedule, which has just been
announced:

SCHEDULE FOR C.E.R.A. CRUISE—
STANDARD CENTRAL TIME

East Bound 2
Lve. Chicago Sunday 10:00 a.m. June 25
Arr. Benton Harbor Sunday 2:00 p.m. June 25
Lve. Benton Harbor Sunday 3:00 p. m June 25
Arr. Maekinac Monday 11:00 a.m. June 26
Lve. Mackiunac Monday 1:00 p. m June 26
Arr. Detroit Tuesday 8:00 a.m. June 27
Ive. Detroit Tuesday 8:15 a.m. June 27
Arr. Toledo Tuesday 1:15 p.m. June 27
Lve. Toledo Tucadny 1:30 p.m. June 27
Arr. Cleveland Tuesday 8:15 p.m. June 27
West Bound

Lve. Cleveland Tuesday 8:30 p.m. June 27
Pass Detroit Wednesday 6:00 a.m. June 28
Pass Port Huron Wednesday 12:00 noon June 28
Arr. Charlevoix Thursday :00 a.m. June 29
Lve. Charlevoix Thursday 9:00 a.m. Junc 29
Arr. Traverse City Thursday 12:00 am. June 29
Lve. Traverse City Thursday 2:00 p.m. June 30
Arr. Macatawa Friday 6:00 a.m, June 30
Lve. Macatawa Friday 6:30 a.m. June 30

0:00 a.m. June 30

1

Arr. Benton Harbor Friday 1
Lve. Benton Harbor Friday 11;30 a.m. June 30
Arr. Chicago Friday 3:30 p.m. June 30

For the accommodation of members

of the party who desire to board the

RouTE OF THE C.E.R.A. CRUISE

steamer at Chicago on Saturday even-
ing, June 24, arrangements have been
made for them to do so after 6 o’clock
and have breakfast on the boat Sunday
morning at a nominal price. The cost
of the complete trip will be $65, and
parts of the trip may be taken at ap-
propriate rates. Members of the asso-
ciation may invite friends to accom-
pany them on the trip, but these must
be specially invited and tickets for them
secured through the member extending
the invitation.

The committee on arrangements for
the cruise comprises S. D. Hutchins,
chairman; John Benham, secretary;
James H. Drew, Carlos Dorticos and
Harry L. Brown.

Iowa Association to Meet June 23

HE annual meeting of the Iowa
Electric Railway Association will
be held at the Inn Hotel, Lake Okoboji,
on Friday, June 23. The morning will
be taken up with technical discussions
and the afternoon with entertainment.
The meeting will be held immediately
after the annual meeting of the Iowa
Section, National Electric Light Asso-
ciation, and at the same place.

A.S. M. E. Addresses Are
Broadcast

N APRIL 4 messages to engineers

of America, by President Dexter S.
Kimball and Secretary Calvin W. Rice,
of the American Society of Mechanical
Engineers, were broadcast from the
General Electric Station, Schenectady.
The messages were heard at points
as widely distant as San Francisco,
Havana and the City of Mexico.

Conference on Association Waste

T THE last meeting of the executive
committee of the Society for Elec-
trical Development a committee was ap-
pointed, consisting of C. L. Edgar of the
Yidison Electric Illuminating Company
of Boston and E. W. Rockafellow of the
Western Electric Company, to be
known as its conservation committee.
The purpose of this committee is to act
with similar committees from other
national associations in the electrical in-
dustry and avoid duplication of effort in
their activities. An invitation has been
extended by the society to these other
organizations to appoint a similar repre-
sentation to serve on a joint committee
to discuss and define the most construc-
tive and logical fields of effort for each
association and effect an agreement
which will eliminate overlapping and
waste of resources.

It is hoped by the society that the
other associations will appreciate the
importance to the industry of the ful-
fillment of this plan and will respond to
its invitation promptly and enthu-
siastically. It believes there is a
steadily increasing tendency to criticise
existing conditions, and any conserva-
tion of effort in association work will

saving to the industry as a whole
increased efficiency and productivity
all co-operative effort.

Standardization of Paving Bri

HE National Paving Brick F“
facturers’ Association has sent
a report of progress in the elimi
of unnecessary types and sizes o
ing brick. The movement is a re
the effort of Secretary Herbert Ho
to eliminate waste in industry.
.On March 27 there was held in Wi
ington the first meeting of a perma
committee, representing producers
buyers, which was appointed at a |
liminary meeting held Nov. 11, 192
The permanent committee org
by electing E. J. Mehren, editor ¢
gineering News-Record, as cha
and H. R. Colwell of the Depa
of Commerce as secretary. Org
tions were represented as follow
A. Hull, Bureau of Standards;
Blair, American Society for Tes
Materials; Col. R. Keith Compton,
erated American Engineering Socie
M. B. Greenough, National Pz
Brick Manufacturers’ Association
C. Herrick, American Associat
State Highway Officials; E. W.
lough, Chamber of Commerce
United States; V. M. Pierce,
States Bureau of Public Roads,
A. Durgin, chief division of simj
practice, Department of Comm
The American Society for Muni
Improvements was represente
Colonel Compton in the absence o
Fiske, the society’s regular delegaf
The committee was informed tha
following organizations already
formally approved the first elir
tions, redncing the number of |
sizes and types from sixty-six to el
National Paving Brick Manufacti
Association, American Associatio
State Highway Officials, American
tute of Architects, American Cel
Society, Engineers’ Club of C
bus, American Society of Civil |
neers, and the Departments of Ag
ture, Commerce, the Interior, the
and War.
After considering new data
total shipments of vitrified bri
1921 the committee voted unanin
to eliminate the following sizes:
cal fiber lug, 3 x 4 x 8% in.; ve
fiber lug, 3% x 4 x 8% in.; wire-
Hillside, 3% x 4 x 8% in.; represset
3% x 33 x 8%,
The following remain as the
recognized types and sizes: Plain
cut, 83 x 4 x 8% in.; plain wire-
4 x 8% in.; repressed lug, 3% x 4
in.; wire-cut lug, 3% x 4 x 8% in.;
cut lug, 3% x 33 x 8% in.; wire
3% x 3 x 8} in.; repressed Hillside
4 x 8% in.
The committee decided that wit
eliminations it had proceeded as |
was desirable until there are f
reactions from producers and co
ers. It was therefore conclude
further eliminations would
sidered until March 23, 1923, wi
on 1922 shipments will be avai
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promise in New Orleans

uation of $44,700,000 and Rate of
Return at Seven and One-half
per Cent Sustained

The Commission Council of the City
New Orleans, La., and the represen-
es of the security holders of the
Orleans Railway & Light Company
promised their differences on April
nd the Commission Council by a
of 4 to 1 (Mayor McShane dissent-
approved the settlement reached
the conferees. Under the rules of
edure in the City Council, the
mpromise ordinance will have to lie
for another week before it is
ly formally ratified. Every provi-
in the agreement reached last fall,
the conference was interrupted
ourt order, was sustained by the
ission Council, except that pro-
n placing a rate return upon new
y to be added for improvements
xtensions of the service.

e valuation is placed at $44,700,000
he rate of return on both old and
7 money is fixed at 7% per cent.
re for school children over which the
ferees had some dispute was left
hanged unless conditions in the fu-
» will warrant a lower rate of fare.
S. Hecht, president of the Hibernia
jonal Trust & Savings Bank, chair-
1 of the 4% per cent bondholders,
yugh whose efforts the compromise
very largely brought about, with
aid of G. M. Dahl, vice-president of
Chase National Bank of New York
and C. C. Chappelle, was greatly
over the agreement reached, de-
ing that the settlement was fair
| to the city and to the security
lers.

ADVANTAGE OF AGREEMENT CITED

ymmissioner Paul Maloney, of the
artment of Public Utilities, sum-
g some of the advantages which
accrue to New Orleans as the re-
of the compromise, said that under
igreement the president of the New
ans Railway & /Light Company
i live in New Orleans, and two-
of the board of directors must
leanians; securities cannot be
vithout the approval of the Com-
Council; the transfer system is
intinue; the Council is to have ac-
to the books and supervise the
ations of the company; real estate
d by the company and not needed
be sold and the proceeds put into
ment; the city to have a perpetnal
n to purchase the properties; one-
of a reserve fund of $300,000, set
early, to be reinvested in the prop-
and the other half in liquidating
bonds; all dividends in common
. at the time of reorganization to

" PERSONAL MENTION
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be reinvested in the property; no stock
dividends to be declared and the rate of
cash dividends to be limited. The re-
turn to be limited.

A great deal of time will have to be
expended before reorganization may
be effected, according to H. Generes
Dufour, counsel for the New Orleans
Railway & Light Company. The first
thing to be done will be to bring fore-
closure proceedings by the holders of
the 43 per cent bonds for defanlt
on interest. This action will have to be
taken by the New York Trust Company,
trustee for the bondholders. After the
filing of the bill of foreclosure, Special
Master in Chancery D. B. H. Chaffe
will have to call a hearing to take
testimony on which he will base his
formal report. Twenty days must then
intervene before a decrece of fore-
closure is entered. The court will then
order the property to be advertised and
sold, when the bondholders will step in.
With the filing of the master’s deed,
which will be the title to the property,
transfer will be made to the purchaser’s
nominee, which will be the new com-
pany.

The receiver will then step out. The
new company will then elect its officers,
issue its securities and reduce the rates
of fare and gas. The bill of foreclosure
will probably be filed by the end of the
present month.

Wage Dispute Hearings Begin

Presentation of arguments by both
parties to the wage dispute between the
Indiana, Columbus & Eastern Traction
Company and its trainmen was ex-
pected to consume three days in the
hearings which began before the board
of arbitration at the company’s offices
in Springfield, Ohio, April 13. At the
conclusion of the arguments, the board
of arbitration will endeavor to arrive at
a decision, by which both sides have
agreed to abide.

Employees of the company are being
represented by James Largay, an
official of their union, while the com-
,pany is being represented by Receiver
J. H. McClure and Attorney Paul C.
Martin. Pending the adjustment of the
controversy, the company is paying 45
cents an hour to the trainmen, a re-
duction of 4 cents from the former
scale, and the rate which the company
seeks to continue. Up to last August
the trainmen were receiving 60 cents an
hour.

The three members of the arbitration
board are S. D..Hutchins of Columbus,
representing the traction company;
George Rightmier, professor of law at
Ohio State University, Columbus, um-
pire, and C. W. Rich of Springfield,
representing the men.

* general

- News of the Electric Railways

FINANCIAL AND CORPORATE :: TRAFFIC AND TRANSPORTATION

Plans Wage Cut

Wage Reductions of Detroit United
Railway May Approximate Ten per
Cent If Men Reject Arbitration

An effort is being made by the Detroit
United Railway to reduce the wages of
its motormen and conductors, and al-
though difficulties are anticipated where
the company and city are operating
cars on the joint agreement, city offi-
cials believe the difficulties will be set-
tled as they are confident that the elec-
tors will vote to take over the Detroit
United Railway when the matter comes
up next Monday, April 17. No reduec-
tion in wages of municipal street car
employees is planned by the ecily. A
conference has been arranged and the
question will probably be settled by
arbitration. The wage agreement en-
tered into last May between the Detroik
United Railway and its employees pro-
vides for arbitration of wage disputes
and both the company and the employ-
ees have signified their willingness to
arbitrate at the present time.

Cut NoT EXPEGTED

Although the present agreement holds
only to May 1, 1922, the employees did
not expect a further reduction of wages
at this time as a cut was accepted last
year. According to W. D. Mahon, pres-
ident of the Amalgamated Association
of Street and Electric Railway Em-
ployees of America, either party has
the privilege of demanding a readjust-
ment of wages once a year by serving
notice of its desire on April 1, and hold-
ing hearings by May 1.

It is understood that two questions
will be considered, the wage secale and
the question of overtime work. Al-
though information was not given out
as to the extent of the reduction that
the company would ask, it was inti-
mated that if the men rejected the arbi-
tration a scale of 43, 46 and 49 cents
an hour would be enforced. The present
scale is 55, 58 and 60 cents an hour.
These rates are paid to men after serv-
ice of six months, nine months and
one year respectfully. It is believed
that the company will insist on a cut
of about 10 per cent.

With the carrying out of the purchase
plan, the city will hold complete control
of the transportation situation in De-
troit after May 15. Any differences
can then be settled and wages for all
nmunicipal owned employees fixed. The
Detroit United Railway will have its
interurban employees to deal with.

According to Ross Schram, assistant
manager of the Detroit -
Municipal Railway, municipal em-
ployees are now averaging about $32
weekly. Mr. Mahon stated that about
1,000 interurban employees of the De-
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treit United Railway do not receive that
much and the company’s reduced opera-
tion has reduced the amount of werk
for the men.

It has been anncunced that the prep-
erty of the Detroit Municipal System
has been put on the assessors’ books as
valued at $10,000,000 as compared with
the valuation of $1,000,000 one year age.
The Detreit United Railway preperty
is assessed at $21,000,000 and if the
system is taken over by the voters, this
valuation will be revised by the board
of review.

Wage Agreement Reached

Old Rates of Pay. Likely to Continue
for Year in Rochester, Syracuse
and Utica

Representatives of the employees of
Rochester, Syracuse and Utica and
representatives of the New York State
Railways, operating the properties in
each of these cities, reached an agree-
ment on April 12 for the year that will
begin May 1. The agreement is sub-
jeet to ratification by the members of
each of the three divisions, and James
F. Hamilton, president of the New York
State Railways, must be notified of the
action of the men by April 20.

WAGE SCcALE UNCHANGED

The agreement reached on April 12
leaves the wage scale the same as fixed
in the existing contract. It provides for
a separate contract for each of the
three cities, and there are slight modi-
fications in the working conditions for
each city.

The contracts will be somewhat sim-
plified, but will mean virtually the same
to the men as does the one existing
contract that affects all three cities.

The present wage scale varies from
49 cents to 53 cents an hour, according
to length of service." The agreement
reached on April 12 provides for a
seven-day week of from nine to nine
and one-half hours a day, according to
the schedule of the various lines. It
was pointed out that there is a large
“extra” list at each carhouse and that
an employee can take any day off he
desires. Some of the men work only
five or six days a week, while others
work seven days.

In Schenectady the trolley employees
held a meeting recently to discuss the
action of the Schenectady Railway in
notifying the union that the company
did not intend to enter into a new
agreement with the association May
first. The company maintains the
position that it had decided upon
such program because of the financial
losses suffered by the company due to
situations brought about by the asso-
ciation because of unwise leadership.
This criticism is directed against the
union officials Walter Walter, president
and Michael Ward, business agent.

MEN INDORSE THEIR LEADERS

It would appear that in Schenectady
the attitude of the traction company
will be to make a personal issue of the

leaders of the unicn, the same as was
the policy of the United Traction Com-
pany last year in Albany. In spite of
the criticism by the company the union
passed a vote ef confidence in its
leaders. Mr. Ward stated he expected
to hear frem James F. Hamilton of
Rochester at an early date in relatien
to a date for a conference between the
men and the company officials.

Hearings Concluded

The New Yerk Transit Commissien
on April 12 completed its hearings en
the service given by the Interborough
Rapid Transit Company, New York,
N. Y., which were begun several weeks
ago when the overcrowding in the rush
heurs in the subway became a cause
of general alarm. New orders will be
prepared by experts of the commission
which Interberough officials claim will
be accepted unless they are considered
too drastie.

e

Franchise End Provided
in Ordinance

An ordinance terminating the fran-
chise of the Kentucky Traction &
Terminal Cempany, Lexingten, Ky., in
Winchester is now before the Board
of Commissioners. The terms of the
contract under which the franchise is
to be terminated provide that the rail-
way company is to pay to the city of
Winchester the sum of $4,000.

The company is to remove certain of
its tracks and to bear the expense of
paving these streets for the space be-
tween rails of the track and a distance
of 18 in. on either side of the track.
The track on Main Street is assigned
to the city of Winchester.

The franchise was granted to the
traction company on Aug. 21, 1906,
and would have terminated on Aug. 26,
1926.

Officials of the company already had
announced their intention to cease
operating the local railway system with
the termination of the franchise. By
terminating the contract now, the com-
pany will net have to lay tracks on
streets which the city is paving only
to tear them up at the end of four
years.

Gary Motormen Given
Yacation Bonus

Five days vacation with pay has
been awarded to each of forty-six train-
men of the Gary (Ind.) Street Railway
for having carried passengers during
the entire year 1921 without a single
accident. This plan of rewarding train-
men for careful operation was put into
effect in 1919, but in that first year
only three trainmen came up to the
“no-accident” standard. In 1920 there
were eighteen who received vacations
with pay and the number increased
again to forty-six last year. The va-
cations of the men on the roll of heonor
are allotted from May 1 to Oect. 31 and
arrangements are made to grant ab-

sences on the dates desired, seniority
prevailing in making selections.

As to whether the vacation bonus ex-
periment has really brought results in
reducing the number of accidents, the
following figures are enlightening.
During 1919 ocne personal i !
occurred for every 47,857 passengers
carried in 1920, one injury for every
62,613 passengers, and in 1921, one in
jury for every 94,053 passengers. In
1919 there was one vehicular accident
for every 7,752 car-miles operated;
1920, one vehicular accident for eve
9,653 car-miles, and in 1921, one
every 12,133 car-miles.

On the showing made, Charles
Chase, president, comments: “While
do not claim that the gratifying
crease in accidents is entirely due to tl
‘no-accident’ bonus plan, yet we do be
lieve that its operation has preduced
material decrease in accidents and
great saving to the company as w
as urging on the part of the men
greater instinctive regard for safe
operation.”

Traction Company Seeks to Re-
cover Amount of Judgment

The Pennsylvania Railroad has
made defendant in a suit in wh
the Wheeling (W, Va.) Traction Co
pany sues for sums of money aggre
gating $56,000, with interest of
rious portions of this sum fr
dates specified in the petition. TI
suit is an aftermath of the fatal col
sion at Mertz crossing, between Brid;
port and Bellaire, on the evening
Feb. 8, 1916, in which a Pennsylva
locomotive demolished a Bellaire di
sion car of the Wheeling Traction Ce
pany, resulting fatally to W.
Stewart, prominent enamel ware mat
facturer, and Motorman James H. Kii
and the severe injury of several
sengers on the street car. The tracti
company is trying to recover frem
railroad the amount of judgments re
dered against it because of these fata
ities and injuries.

Courtesy Importance Emphas

Officials of the Indianapolis (In
Street Railway have caused to be pos
in prominent places in the cars of t
company the fellowing notice:

It is the desire of the employees and @
ficials of the Indianapolis Street Ra
Company that the patrons of this con
be treated with courtesy at all times.
sengers will confer a favor by reporti
the superintendent, Room ., Tra
Terminal bullding, any case of discour
treatment.

An official of the company said t
notice was supplementary to the beot
of instructions issued to employees ai
also in addition to lectures on court
delivered at the different car statio
It was said the company deman
courtesy on the part of the emplo
and the notices are being posted as
nouncement to the public that st
courtesy is required. Officials expr
confidence the public will accord
courtesy to the company’s employees.
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to the attention of your body the guestion
of extenslon now agltating certain sections
-of the city where car riders are asking for
Increased service. These extensions in-
clude an arm of the Frankford L to pro-
vide * high-speed service for the northern
district of the city; also the Roosevelt
Boulevard and cross-town lines, all of
which are contingent upon the operation

‘Rejects Lease Plan

“Mitten Disapproves New “L” Draft—
Claims Rental Was the Only Issue
Not Formerly Agreed On -

President Thomas E. Mitten of the
| Philadelphia (Pa.) Rapid Transit Com- ©f the Frankford L. .
pany has rejected the new lease plan In the propo§a1 sub{nltted by the
formulated by Mayor Moore and re- Mayor to the Philadelphia Rapid Tran-
cently submitted to the Council and the sit Company Oct._l has tgeen sqt as the
company. In a letter to the Mayor he date when the ?hlladglphla Ra_pld Tran-
said that he was not willing to discard sit Company will begm' operation of the
the agreement reached after months of Frankford line. The line will be given
discussion. He said that at the Coun- rent free until Jan. 1, 1923, when the
cilmanic meeting held on Jan. 9, 1922, new provisions of the lease will go into
all matters with respect to the lease effect. 1
were settled except the rental. In-
closed with the letter was a copy of
the former lease tentativelyl iglr'e‘;dt }(‘)nt.
be the general belief tha 3 y .
M:t ;;?t?esntgvi]l stan?i by the proposal __ The International Railway, Buffalo,
5 : : N. Y., through its general counsel, C. J.
assuming all operating losses during e R o, . g
the first year of operation and then a J'oyce 0 1ladelphla, atiorney for the
graduated scale of return to the city Mitten Management, Inc., has refused
amounting to 5 per cent in the sixth to allow the municipal authorities of
year of operation and thereafter. It Buffalo to make an examination of its
is reported that Mr. Mitten’s letter was books in connection with the pending
entirely unsatisfactory to the Mayor. rate case before the_ Public $ervxce
The latest proposal by Mayor Moore Commission. The City Cour{cll had
on the operation of the Frankford Ele- asked Herbet:t G. Tulley, premdgnt of
vated line by the Philadelphia (Pa.) the Ipternatlopal, to allow Milo .R.
Rapid Transit Company was forwarded Maltbie, the city’s expert, to examine
to the City Council on April 6, thus certain records for data not cont.a.m'ed
renewing the interrupted negotiations in the report to the state utilities
for an agreement on the management board.
of this line. As was commented on During a conference with the mu-
editorially in the Public Ledger there nicipal anthorities over the fare ques-
is encouragement in this communication tion, Mr, Joyce said the railroad had
in that the Mayor does not stress the nothing to hide from its stockholders
independent operation of the line but op the people of Buffalo, but he opposed
rather the importance of an “agreement the principle of opening the company’s
with the Philadelphia Rapid Transit records to outside interests. The city
Company and the unification of the ser- contends that the report to the Public
vice under one management.” Service Commission does not give
The outstanding feature of the new .n,uoh detail and the Council believes
draft is the change in the rental clause. i y,¢ the right to examine the books
The original proposal contained a clause of ‘any pull Putility.
for a 5 per cent rental from the be-
ginning of operation. The Mayor now
recommends a sliding scale of rental
commencing at 2 pel;) cent on .;Ilatm. oi Employees
7 i i increments ‘ B s .
?G;Zra:gntm;::a::;imyuntil the maxi-_ A new type of public service is being
mum of 6 per cent is reached in 1927. rendered by the Reconstruction Hps;
A 1 per cent payment plan had been pital, New York, N. Y., a hospita
suggested by T. E. Mitten, president of dedicated to.tbe reconstruction of men
the Philadelphia property. The pro- {md _women 1nJurgd anywherg in Amer-
posed agreement is to be permanent or Ica in the mdus!:nes. As a dlrect.result
until 1957, when the 1907 agreement of the yvorldwxde exp'elements. in re-
Iso will expire. habilitation of men u}_]ured in war,
America has now a hospital the sole aim
ERANEEIN RENTAL SUGGESTED of which is to care for industrial dis-
An important feature of the Mayor’s eases and accidents and the restoration
letter is the fact that the city should of industrial casualties to active useful
hare in the company’s profits above the }ife, This hospital, with the breaking
per cent mark, remarking that the ground on April 2 for its new eleven
ame treatment that is promised t0 giory addition at 100th Street and Cen-
tockholders should also be extended to 151" Park West, now enters umpon a
the city. The new arrangement includes . tional career, prepared to offer a
e establishment of a depreciation fund unique service to industry. The specific

Railway Opposes Council’s
Request

Relief Offered Injured Railway

0 take care of replacements necessi-

ted by the wear on the city-owned
ars to be used on the northeast line.
e Mayor likens his draft to the one
f March 31, 1921, in that no attempt is
ade to stipulate the rate of fare. In
nclusion the letter said:

1f this matter can be closed at an early
ate It Is proposed lmmediately to bring

purpose is to provide treatment which
will not only restore the health of the
injured workman but will give him back
his full earning capacity as we}l.
Electric railway employees injured in
the performance of their duties may
secure the necessary treatment at this
hospital.

“Truth,” a New A. E-R. A. .
Publication

A copy of Truth was sent under date
of April 12 to members of the Ameri-
can [Electric Railway Association.
Truth is a clip sheet full of construe-
tive facts about the electric railway
indusgtry, which the Committee on Co-
operation of Manufacturers has had
prepared for members of the associa-
tion. A copy of Truth will be mailed
to members each month, from the Ad-
vertising Section of the American Elec-
tric Railway Association.

The hope of the committee is that
the member companies will get over to
their employees the facts contained in
this sheet. Companies thati have a
company publication are urged to re-
print the material in Truth. Com-
panies that put stuffers in pay en-
velopes are urged to use some of the
material in them. Companies that
have no printed medium are urged to
use the material in talks with the men,
and are being asked to put some of the
facts in sales letters, or use the mate-
rial in any other of the many ways
which suggest themselves. The first
issue of Truth appears as a single
sheet, 8% in. wide by 14 in. high. The
foreword says:

Issued by the committee on pubiicity of
the American Electrlc Railway Assoclation,
8 West Fortleth Street, New York, for the
use of persons and organizatlons co-oper-
ating in giving currency teo facts about
eiectric raiiway conditlons. Materlal con-
tained hereln may be used as orlglnal mat-
ter—no credit being requlred—in house
organs, company leaflets, newspaper inter-
views or releases, speeches, advertlsements
or In any other way desired. The assocla-
tion, however, vouches for the accuracy of
all origlnaj statements contained, and It
may be given as the source of infermation
whenever preferable to do so.

Efforts Made to Place Franchise
Rights with Commission

It has been announced that the Cali-
fornia Real Estate Association plans
to place in circulation a petition for
the purpose of an initiative measure
to amend the State Constitution to give
the State Railroad Commission the
power to grant franchises to public
utilities operating within or without
municipalities. A tentative draft of
the proposed amendment was prepared
at the request of Chris R. Jones, re-

_gional director of the Real Estate
. Association, at the State Capitol.

In this connection, W. V. Hill, man-
ager of the California Electric Railways
Association, has issued a statement
claiming that the present franchise
obligations of electric railways in Cali-
fornia are burdensome to the extent of
being the cause of financial distress for
the carriers. Further franchises will
be assumed only under much different
conditions than those assumed by the
railways in the past. He said that in
the larger cities of the State, with the
exception of Oakland, franchises were
limited to from twenty to twenty-five
yvears and little business sagacity was
required to see the difficulty of finanec-
ing a property with bonds whose life
extended beyond the franchise period.
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Reduces-Wages Five
Cents an Hour

The Manchester Traction, Light &
Power Company, Manchester, N. H., has
announced a wage reduction of 5 cents
an hour affecting employees of the
Manchester Street Railway, the Man-
chester & Derry Street Railway and
the Manchester & Nashua Street Rail-
way. The new rates, effective April 1,
1922, to April 1, 1923, in cents per
hour are as follows:

Conductors and motormen

First three months ........o0cc000 45
Next nine months .....cececeioene 50
PHEreaftor ... e e talve oo 55

The rate established for overtlme is one-
fifth of the regular rate, and the morning
reporting time rate is reduced 60 per cent.
Snow plow work

Motormen

Sixteen trackmen 0

Outside men ....company to make price.
Carhouse men
« Day foreman

Night foreman e

Night repair man ..

Balt man . oo oo aheiie ol

Air brake and miscellaneous men...66

Painter—foreman

Blacksmiths, pitmen and palnters...59

Armature winders . ot

Head Inspector of equipment.......

Other Inspectors of eguipment......

Helpers, car sweepers and cleaners. .51
Trackmen

Track foreman ...... $45.56 per week

Seven permanent trackmen........ 53%

Nine permanent trackmen.......... 50
Linemen

FOreman ....ceccooesscsnccsessssons 743

TARERIAI o wevieicosos sininin st s sialalniaiotn 66

TLINCRINN. oo vemiais v msieenial sisiietviees 60

The rates of wages for motormen
and conductors in effect from April 1,
1920, to April 1, 1921, were 50, 55 and
60 cents per hour. From April 1, 1921,
to July 15, 1921, this agreement was
modified so that a reduction,of 5 cents
per hour was in effect during that
period. After July 15, 1921, the
schedule April 1, 1920, to April 1, 1921,
was in force.

Service to Be Resumed
in Augusta

Service will probably be resumed in
Augusta by the Augnsta-Aiken Rail-
way & Electric Company on Saturday,
April 15. News to this effect was con-
tained in a telegram received from
Augusta on April 14 in which the
information was conveyed that the City
Council on the night of April 12 had
passed resolutions regulating the jit-
neys. As Friday was a holiday in
financial circles in New York it was
impossible to secure any further details
from the J. G. White Management Cor-
poration before going to press. That
the situation in Augusta was fast head-
ing toward an adjustment is indicated
in the following account of some of the
recent moves made there in connection
‘with the controversy.

Mayor Julian M. Smith was requested
by members of the Council of Augusta,
‘Ga.. to call a svecial meeting of that
body for April 12 to discuss and act on
the jitney and electric railway contro-
versy.

Charles S. Banghart, vice-president
and general manager of the company,
had previously indicated to the Council
that the executive committee of the
company had declined to authorize him
to put cars in operation again on the

terms ‘which had been suggested by the
committee of the Council. The atti-
tude of the executive committee was
that it had been demonstrated by exper-
iment that the company could not make
actual operating expenses-on the terms
suggested by the committee.

Mr. Banghart indicated that if the
city could see its way clear to remove
the jitneys two blocks from car lines,
instead of one, and prevent them from
taking on and discharging passengers
within twe blocks of any trolley line,
his company would re-start the cars,
adopting the schedunles mentioned in the
committees’ proposal and put on a 7-
cent, instead of an 8-cent token fare for
the general public, a 5-cent fare for
school children and teachers. There
would, however, have to be a 10-cent
fare for the casual rider who refuses to
buy 7-cent tokens. Mr. Banghart said:

If the city should not find itself able
to remove the jitneys two blocks as above
set forth, but only one block as stated in
the committee’s proposal then the company
in its excessive desire to meet the wishes
of the public for restoring car service in
the city will consent to thiz modification
on condition that jitneys are not to cross
Broad Street and that if after thirty days’
trial the jitney competition still materiatiy
cuts into the rallway's legitimate revenue,
the city wlil then consent to remove them
two blocks and in default the company is
to be free to exercise its legal right again

to stop the cars.

Millions for Improvements

Anticipating formal ratification at its
next meeting by the Commission Coun-
cil of New Orleans, La., of the agree-
ment reached by the Council and the
representatives of the security hold-
ers of the New Orleans Railway &
Light Company, Commissioner Maloney
on April 11, addressed himself to Re-
ceiver J. D. O’Keefe, on the subject
of the immediate purchase of 100 new
cars. The estimated expense of the
equipment is’ said to be $1,000,000. The
cars may now be purchased as under
the agreement now reached several mil-
lion dollars will be provided for im-
provements, which will include rehabil-
itation of the electric department by
providing more power. The company’s
equipment at present consists of 550
cars, of which number only 475 cars are
in operation.

Service-at-Cost Measure Signed

Governor Miller of New York has
signed the Dick bill amending the pub-
lic service commission law. The new
measure defines service-at-cost con-
tracts and authorizes municipal cor-
porations with less than 1,000,000
population and street surface railroad
corporations to enter into these con-
tracts after public service commission
approval.

A service-at-cost contract is defined
to be an agreement between a municipal
corporation and a street surface rail-
road corporation, providing generally
for operation of a street surface rail-
road, wholly or partly in the limits of
the municipal corporation, with a rate
of fare directly or indirectly dependent
on the excess of revenues after deduc-
tion of expenses and charges. All
municipal corporations having less than

.added to the system, New York Ci

1,000,000 population and street railroad
corporations now existing or which
shall hereafter exist, may enter into
such a contract. A ten days’ notice
the Public Service Commission is
quired for its approval, which may be
given to any such contract entered inta
after July 1, 1920.

No provision of any law, general o
special, unless the contrary is spec
ically stated in such a law subsequentl
in effect, shall be deemed to interfer
with the service-at-cost contract auth
ized by the new law.

Car Shops Burn in Oshkosh

The Eastern Wisconsin Electric Com
pany, Oshkosh, Wis., suffered the 1
by fire of the principal part of its s
and storchouse on April 9. One of th
new safety cars, one interurban
and one older double-track city ca
all shop records and much valuabl
equipment and supplies were destroye
The disaster came on the heels of on
the worst sleet storms in the history
Wisconsin, and was quite a blow to
company.

Despite the handicap which the fire
imposed on the company the local cit
service and all internrban lines opera
ed 100 per cent during the blaze ang
service has been maintained at tha
standard since then by the unceasin;
efforts of the manager and his staff.

The damage to the equipment is e
mated at $40,000. The stock room co
tained approximately $40,000 worth
stock. It was believed at first that
stock had been entirely destroyed :
that the loss would total $100,000.
vestigation made the morning after
fire indicated that this loss was
nearly so great as had appeared at fi
The damage to the building is estim
ed at $25,000 to $30,000.

G-E to Equip Fifteen
Trolley Buses

The General Electric Company he
received an order for the electr
equipment for 15 new trackless trolle
buses, eight of which will be ope
by the City of New York on an ex
sion to its system in Staten Isl
between Richmond and Tottenvill
The remaining seven will be put on
new line that is to be built on
Island. The order was placed thro
the Trackless Transportation Corpor:
tion, New York, N. Y.

Decision of the city to increase i
fleet of trolley buses is the result ¢
the thorough commercial success a
tending the operation of the first bus
which have been operating out
Meiers Corner, Staten Island, sin
Oct. 8, 1921. When these 15 buses ai

will have a total of 22 trolley buses |
operation, all of which are equipp
with General Electric motors and co
trol and current collectors.

The automatic substation equipmei
will be furnished by the Westinghou!
Electric & Manufacturing Compan
according to report.
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‘oledo Property Reports

it Under Service at Cost—Lower
Fares Depend Upon Action to
Regulate Buses

erations of the Community Trac-
1 Company, Toledo, Ohio, for the
en months of 1921 under the serv-
-cost ordinance put into effect on
. 1, showed a deficit of $325,036 as
ted in the stabilizing fund. The
nal report has been published by the
0 Clty Journal, the official city
The passenger revenue
ounted to $2,960,966. The total gross
ome was $3,148,889. Operating ex-
s totalled $2,021,870.

mmissioner Wilfred E. Cann, how-
points ont in his report that the
riders have been saved $327,325 by
n of the lower fares which the new
of operation put into effect. For
first six months the fares were cut 1
and transfers have been cut from
ents to 1 cent ever since the ordi-
ice has been in force. '

‘rom the gross revenues of the oper-
s for 1921 there was placed in the
porchase fund $194,792, of which
000 was used on Feb. 1, 1922, to
ase 6 per cent bonds of the Com-
ty Traction Company. These, to-
r with what may be purchased in
will make the city’s income from
s alone about $12,000 a month.
city fund at the present time
nts to nearly a quarter of a mil-
dollars. During 1921 there was
on maintenance of tracks, equip-
and trolley wire the sum of $560,-

the end of the year there were
balances in the depreciation fund
5,789, in thq reserve for injuries
d damages of $11,291, and in the re-
e for taxes of $109,913, or a total of
6,993.
he revenue per car-mile increased
1 38.045 cents in July to 46.354 in
1ber. The high point in cost of
on per car-mile was in February
42.863 cents, which consistently
ned to 30.498 cents in December.
ing February there was carried
rage of 8.81 revenue passengers
car-mile. This ratio declined till
point was reached in Angust with
passengers per car-mile. The De-
er loading was at the rate of 7.95
engers per car-mile. With a yearly
rage of 8.5 passengers a car-mile,
issioner Cann declares the lines
d be on a good financial basis.
increase of less than 600,000 pas-
ers a month will make for suc-
operation. Last March had
more riders than there were in
ember, so the possibility of wiping
the deficit appears very good.
n the report the commissioner tells
Council that it must take more
itic action to regulate the buses if

------

the concerted effort of all to bring
lower fares is to be successful.

A comprehensive grade separation
program is urged as a means of work-
ing out further economies in street rail-
way operation. The commissioner also
tells the Council that there are forty
locations in Toledo where the street
railways cross steam railroad tracks
and 112 crossing diamonds to maintain.
He says further rerouting plans will be
developed during the year.

The record of the claims department
was notable during 1921. For the
eleven months 2.573 per cent of the
gross revenne was set aside in the re-
serve for injuries and damages. This
amounted to $79,905. Actual settle-
ments and operation of the department
took only $68,614, equivalent to only
2.214 per cent of the gross revenue.
Better results may be attained by more
careful regulation of traffic on the
streets, according to the commissioner.

Of the 2,295 accidents reported by
crews operating street cars, 1,323 cov-
ered collisions with automobiles, and
of the 425 cases settled 143 represent-
ing collisions between cars and autos
were disposed of by payment to claim-
ants of $9,189.

“The year 1921 ushered in a new era
in local transportation in Toledo,” said
Mr. Cann. “Control of street railway
service is now vested in the city, where
it properly belongs, and your local
transportation system is today, to all
practical intents and purposes, solely
that of the people of Toledo.”

Salt Lake City Property Reports

A net revenue of $84,815 was earned
by the Bamberger Electric Railroad,
Salt Lake City, Utah, during 1921, ac-
cording to figures presented by the
company in its annual report, which has
just been filed with the State Public
Utilities Commission. The operating
income of the road was $33,654, with a
gross income amounting to $48,558.
From this figure the railroad claims de-
ductions for interest, taxes, rents, ete.,
of $82,213, making a deficit of $33,655
transferred to profit and loss doring the
year. The principal source of revenue
for the railroad was the passenger
service, which yielded $471,719, yet this
was $79,067 lower than the 1920 pas-
senger revenue.

The railroad claims investments to
a total of $3,910,442, this being an in-
crease over the preceding year of
$102,448. Par value of the capital stock
Dec. 31, 1921, aggregated $1,500,000.
The average investment per mile of
road was $102,676, the total investment
in road and equipment being $3,690,188.
The book value of investment in the
Lagoon resort and the Salt Lake Ter-
minal Company is given by the com-
pany at $147,652.

To Take New"York
Depositions

Minneapolis Valuation Hinges on City’s
Access to Books—Hearing Set
for April 25 .

Neil M. Cronin, clty attorney of
Minneapolis, Minn., is in New York to
take depositions of four witnesses in
the mandamus action against the Twin
City Rapid Transit Company and allied
corporations to get access fo 'minute
books and other records. Depositions
were begun on April 11 before William
Bradford, notary public. The city de-
sirest to ascertain the true valuation
of the company’s property.

The writ was signed on Feb. 9
by Judge W. W. Bardwell of the
District Court, the city seeking to com-
pel the traction officials to produce the
books to aid in the appraisal being
made by Delos F. Wilcox for the city
in its rate litigation. The City Coun-
cil had directed the company to give Dr.
Wilcox access to the books, which the
company is alleged to have refused to
do, with the exception of the minute
books of the Minneapolis Street Rail-
way and other associated companies.
Delay of twenty days to March 2 was
granted on motion of the company, its
plea being it would be necessary to go
to New Jersey to get the books. Secre-
tary A. M. Robertson said the Twin
City Rapid Transit Company is merely
a holding company and that its books
have no records of the business activi-
ties of the Minneapolis company. The
writ was dismissed on March 13 on mo-
tion of the city attorney and a new
action begun before Judge H. D. Dick-
inson, who granted a writ directed
against the Twin City Rapid Transit
Company and the St. Paul City Rail-
way, omitted in the first order. The
New Jersey company’s answer stated
that that company has not been the
fiscal agent of either Twin City com-
pany since 1907 and that the Tran-
sit Supply Company is the fiscal agent
and its books are open. In reply to
an allegation of the ecity that the Twin
City Rapid Transit Company had arbi-
trarily caused substantial amounts to
be paid the St. Paul City Railway on
which the railway is not required to
pay interest to the Minneapolis Street
Railway, from which the amounts are
taken, it denies that the St. Panl and
Minneapolis companies are caused to
assume a joint fund obligation. The
two local companies executed a joint
mortgage securing $10,000,000 of bonds
guaranteed by the Twin City Rapid
Transit Company.

Upon filing of this answer of the
company on April 2 the hearing was set
for April 25. This being the date set
for the valuation hearing of the St.
Paul City Railway before the Railroad
and Warehouse Commission, St. Paul
considers advancing the date so as to
have a joint hearing with Minneapolis,
giving the latter city no advantage over
St. Paul in its proceedings to deter-
mine the basis for a trne fare decision
by the state commission.

r
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Surplus of $990,099

Virginia Property Cuts Operating Ex-
penses—Cash Conserved for Im-
provements—Traffic Decreases

After deducting all charges the Vir-
ginia Railway & Power Company,
Richmond, Va., realized a surplus of
$990,099 for the year ended Dec. 31,
1921. Adding the surplus at the end
of 1920 the total surplus as of Dec. 31,
1921, is $2,291,175. ;From this amount
a deduction of $507,738 was made for
dividends on preferred stock and an ac-
cumulated surplus remains on Dec. 31,
1921 of $1,783,437.

Gross earnings for the year amounted
to $10,173,335, -an increase of $179,-
759 over the year 1920. Operating ex-
penses decreased from $7,080,070 to
$7,067,662.

The annual report of the company
shows that the property of all depart-
ments is in good physical condition.
Improvement in operation is also seen
from the fact that expenditures for
maintenance and way and equipment
amounted to $1,060,593, against $1,-
179,781 in 1920. In addition to the
regular charges for maintenance of
way and equipment an amount of $610,-
400, equal to 6 per cent of the gross
earnings for the fiscal year, was in-
cluded in the operating expenses and
credited to reserve for depreciation,
thus continuing the policy followed by
the company during the last ten years.
The balance to the credit of reserve for
depreciation on Dee. 31, 1921, was $1,-
625,811,

The total number of passengers car-
ried during 1921 was 105,192,532,
against 113,615,675 in 1920.

In his report President Wheelwright
said that on account of the necessity
of making extensions and improvements
in both railway and light and power

departments the board of directors con--

sidered it necessary to continue the con-
servation of cash resources of the com-
pany so far as possible and for that
reason no cash dividends were declared
on the stock of the company during the
year. He said further that the board
of directors in its desire to deal fairly
with the holders of its non-cumulative
preferred stock declared a dividend of
6 per cent on preferred stock, payable
in preferred stock for the year 1920,
and a similar dividend for the year
1921.

Greater Volume of Business
Under Negotiation

The annual report of J. G. White
Companies, New York, N. Y. for the
year ended Dec. 31, 1921, shows a
deficit of $126,484, against a surplus
in 1920 of $313,016. The total assets
and liabilities as of Dec. 31, 1921, are
$6,698,5217. :

The report states that as predicted
in the previous annual report the busi-
ness of the Engineering Corporation
was adversely affected by the general
business depression. It goes on fo say
further that since the first of the year

a substantial” ameunt of “satisfactory
business has been secured. Further
improvement in -this respect is antici-
pated as more new business is under
negotiation than at any previous time
for several years.

Will Vote on $300,000 Bond Issue

St. Petersburg (Fla.), will vote May
13 on a $300,000 bond issue to provide
an electric plant to run its municipal
electric railway and furnish power for
waterworks, gas plant and street
lighting. |

The city attorney has been ordered

to draw the ordinance and the commis-
sion will pass it and immediately call
the election.
» C. T. Baker, a consulting engineer,
has submitted a comprehensive report
covering the cost of installing and
operating an electric power plant in
St. Petersburg, using Diesel type en-
gines. He suggests that the plant be
located on Second Avenue south about
Eighteenth Street, on the Seaboard
Airline Railway. He estimates that the
plant complete. will cost $301,000 and
that the cost of the first year’s opera-
tion, including fixed charges, will be
approximately $61,350, while Director of
Utilities R. E. Ludwig estimates that
under the latest proposed contract with
the St. Petersburg Lighting Company
the cost for power the first year would
be $65,000 and the city would be obli-
gated to pay for certain improvements
al the privately owned plant. The es-
timated cost of the city plant the second
year is $68,470, while Mr. Ludwig esti-
mates the cost to the city for that same
year, under a contract with the lighting
company, at $112,340.

Meeting Held—Will Absorb
West End Property

The Boston (Mass.) Elevated Rail-
way’s stockholders held their annual
meeting on April 8 and re-elected the
old board of directors. They did not fill
the vacancy on the board caused by the
recent death of General William A.
Bancroft.

On June 10 the Boston Elevated will
absorb the West End Street Railway,
which it has been holding under a lease,
and the West End company will pass
out of existence. The West End pre-
ferred stock will be exchanged for Ele-
vated first preferred; the West End
common will become Elevated second
preferred stock and the Elevated pre-
ferred stock will become Elevated third
preferred rates of dividend to remain
as they are today on the respective
stocks.

The West End Street Railway is the
owner of the surface lines in the Ele-
vated system. When it passes ont of
existence some of its directors and of-
ficers may be taken into the Boston
Elevated directorate, as under the law
the seven directors who were elected
by the elevated stockholders on April 3
have a right to increase their number to
fourteen.

"” Protective Committee Makes
Favorable Report

In the letter sent to the noteho
by' the protective committee

ended Feb. 28, 1922, were $2,37
This sum is in excess of oper
expenses and taxes, interest on
$22,967,000 of underlying bonds
on the elevated lines and on the
ceiver’s certificates and other
charges. The showing thns ma
at the rate of about 5.9 per cent
annum upen the ontstanding not
bonds of these issues, and if allow
be. made for $298,606 of interest o)
ceiver’s certificates reported
chargeable to construction this
would be increased to about 6.7 pe
The letter states further th
receiver of ‘the subway and el
lines has been able to pay off $
of the $18,000,000 of receiver’s .
cates that were originally issue
an additional $2,500,000 have bee
chased by the receiver of the
Rapid Transit Company out of fi
his hands. In part the letter sa:

Your committee wiil continue to D!
the necessary adjudication and to
touch with the further proceedings
Transit Commission and with the
tion and earnings of the properties,
end that uniess the Transit Com
should offer some basis for partic
in a_comprehensive plan of reorg:
which the security holders can :
accept, the committee may be in a
to proceed with the formuiation of
of reorganization as soon as the ne
legal questions have been finaily
cated and conditions are opportune
raising of the money necessary to
for the payment of the receiver's ce
cates and other cash requirements,

It is said that meetings ha
held for some time with the abj
view of effecting a reorganizati
the property. Officials of the cor
stated that within a few mont
application to lift the receives
might be made.

Judge Julius M. Mayer in the
District Court has signed an
directing the receiver, Lindley M.
rison, to pay on April 15 the :
annual coupon interest due since
1919, on the first consolidated m
4 per cent gold bonds of the !
Island & Brooklyn Railread C

to be paid at 6 per cent from kt‘
that payment was originally due.

Seeks Bond Extension.—The
cester Consolidated Street Ral
Worcester, Mass., has filed a
with the Department of Public
asking approval of an exten
$5600,000 of 4% per cent gold
bonds for five years from Sept.
These bonds are part of an issue
000,000, $500,000 of which are
Sept. 1, 1902, and the remainder
Sept. 1, 1905. The new bonds,
proved by the commission, will
interest at 7 per cent.
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. Application May Be
Withdrawn

reatened Abandonment of the Spring-
and Washington Line May
nlt in Complete Reorganization

Although application has been filed
th the Ohio Public Utilities Commis-
n for abandonment of service on the
ringfield & Washington Railway,
erating between Springfield and
ith Charleston, Ohio, with hearing
for April 14, developments indicate
t the application will be withdrawn
service continued under a complete
anization program. G. D. Baker
ringfield, son of G. W. Baker, the
ginal owner of the line, has pur-
sed the interests of the other heirs
d announces that service will con-
ge with a number of changes to be
ngurated. Under the reorganization
v being arranged, Mr. Baker be-
nes president and treasurer; W. W,
ifer, Springfield, vice-president; E.
Gangwish, Washington Courthouse,
retary; Jumes McDaniel, Washington
arthouse, general manager, and C.
Baugh, South Charleston, assistant
al manager.
ne of the first efforts of the re-
ized company will be to regain
 extensive freight business lost when
hippers began delivering their prod-
s by motor truck. Mr. Baker de-
that under a plan he has in mind
can deliver these shipments quicker
. cheaper than the manufacturers
an with their own trucks where they
e less than a full truck load for
nsportation both ways. He is at
sent engaged in perfecting this plan
1 says he will make a public an-
imncement of it -within the near
ure.
ince the sale of the road an arrange-
nt has been made with the Flag
tor-bus line of Washington Court-
se, which has been operating buses
een Springfield and Washington
house and other points, whereby
2 bus line will operate between South
arleston, discontinuning service to
ringfield. Transfers between the bus
e and the traction line will be issued
* persons desiring to make the
ough trip. Package freight between
' two points will be handled in this
ner also.
Baker has received the assur-
of the Springfield and South
arleston Chambers of Commerce that
e bodies will offer co-operation in
ry way possible, and already a
mpaign has been started for the
embers to make their freight ship-
nts via the traction line. Passenger
vice will stop at 9 p.m. daily and
ight only will be handled between
t hour and 5 am. It is planned to
ike a special rate for all night freight
pments,
One of the problems which has faced
e road was that of taking' care of
| paving assessments. In this respect,
wever, the Springfield Chamber of
mmerce has offered its aid and an
ort will be made to have the traction

line exempted from any paving assess-
ments now due or which may be levied
in the future. Should this move be
found impossible, the business men may
propose an extra levy whicn it is
believed will carry, inasmuch as all
persons living along the line are
anxious to make some sacrifice in order
to keep the road in operation.

Power for the road is now being
obtained from Dayton, but it is under-
stood that the Springfield Light, Heat
& Power Company will provide a con-
tract at a much lower figure than is
now being given. Attempts will also
be made to operate ‘“feeder” bus lines
along the way, running from cities or
towns not connected with the traction
line, to a point where contact can be
made with the line and transfers made.
A test bus will be operated at various
points to determine how practical this
proposal will be.

Other traction lines in the vicinity
are watching the Springfield & Wash-
ington Railway developments with keen
interest inasmuch as this was one of
the first roads to feel the real effect
of motor bus and truck competition. It
is felt that should a practical solution
of the road’s problems be reached so
as to make it a financial success, the
ideas will be worth application to other
lines.

Carhonse Sale Postponed.—The sale
of the carhouse property of the New
York Railways at Thirty-second Street
and Lexington Avenue has been ad-
journed until April 20. It was originally
scheduled for March 30 on the steps
of the New York County Court House.

Applies for Stock Sale Permission.—
The Chicago, Aurora & Elgin Railroad

has applied to the Illinois Commerce

Commission for permission to issue
$11,000,000 common stock for the pur-
pose of acquiring the properties of the

Aurora, Elgin & Chicago Railroad,
Aurora, Ill.
Year’'s Surplns Is $113,550.—The

Michigan Gas & Electric Company,
Ishpeming, Mich., reports for the year
ended Dec. 31, 1921, gross earnings of
$553,957; net earnings of $119.055; sur-
plus after interest and other charges of
$19,758, leaving a total surplus on Dec.
31 last. of $113.550, as compared with
$118.863 on Dec. 31, 1920.

Will Offer Securities.—The Wiscon-
sin Railroad Commission has granted
permission to the Wisconsin Gas &
Electric Company, Milwaukee, Wis., to
issue $750,000 in securities to pay for
additions to power house equipment
and for extensions to its lines. This
company sells gas and electricity in
southern and eastern Wisconsin.

Surplus of $487,521.—For the nine
months period ended Dec. 31 1921, the
Market Street Railway, San Francisco,
Cal., realized a surplus after interest
charges, etc., of $487,521. The total
revenues were $7,089,944 and the gross
income was $1,439,466. Total assets and
liabilities as of Dec. 31 amounted to
$48,696,411.

New Issue Announced.— Harris,
Forbes & Company, New York, N. Y.,
are offering $3,000,000 of the New
York State Railways first consolidated
mortgage gold bonds. The bonds are
dated Nov. 1, 1912, and are due Nov. 1,
1962. They are 4% per cent securities
with 2 per cent extra coupons, thus
bearing 63 per cent interest. The
offering price was 95 and interest, to
yield about 6% per cent.

Receiver Will Purchase Counpons.—
The Nassau Electric Railroad of the
Brooklyn (N. Y.) Rapid Transit Com-
pany, through its receiver, has an-
nounced that it will purchase all
matured coupons from the general con-
solidated mortgage bonds of the At-
lantic Avenue Railroad. The Metropoli-
tan Trust Company will handle the
coupons. The amount of bonds out-
standing of this issue is $2,241,000 on
which the Oct. 1, 1919, and subsequent
coupons were in default. The Oct. 1,
1919, coupons down to the April 1, 1922,
inclusive are being purchased by the
trust company.

Denies $325,000 Debt to Doherty
Company.—Bondholders of the Toledo
& Western Railroad, represented by
Samuel Dority, Toledo, have filed a
motion in Federal Court asking leave
to file an intervening petition in the
suit of Henry L. Doherty and Frank W.
Frueauff, of Henry L. Doherty & Com-
pany, against the Toledo & Western
Railroad. Dority denies that the de-
fendant company is indebted to the
Doherty interests in the amount of
$325,000 as claimed or to the Toledo
Railways & Light Company in the
amount of $175,675, and asserts that
Doherty and a number of other individ-
vals interested in the company are
really indebted to the company through
their liability as stockholders of the
company.

Abandons Part of Line.—The Lafa-
yette (Ind.) Street Railway, Inc., has
announced the discontinuance of service
on the Lafayette-Battle Ground line
beyond the Tecumseh Trail and the
Soldiers’” Home. The track beyond
Tecumseh Trail belongs to the Indiana
Service Corporation, and according to
Allison E. Stuart, counsel for the Lafa-
yette Street Railway, is not sound
enough to be used. The Lafayette
Service Company, which the Lafayette
Street Railway succeeds, operated over
the track, agreeing to care for the track
and roadbed. The former company has
not the money to make the repairs and
the new company does not feel that it
can make the necessary changes. The
agreement between the two companies
was verbal.
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Agreement in Spokane

After Many DMonths of Controversy
Railway Wins Over Jitney—
People Will Decide Issue

A final agreement has been reached
between the Mayor and City Council of
Spokane and the street railway officials
of the city which terminates the war-
fare between the two bodies, waged
bitterly for the last year, over the
advent of jitneys:—in competition last
June. Conferences looking to this
settlement have been held during the
past several weeks with each day’s
outcome not infrequently contradicting
that of the day preceding. Several
times it appeared that there was no
hope of getting together.

Ci1TY AND RAILWAY OFFICIALS AGREE

As the situation stands, the city
officials and those of the two street
railway systems, the Spokane & East-
ern Railway & Power Company and
the Washington Water Power Company,
which are to be consolidated under one
head, are in accord. It remains now
for the people of Spokane to set their
seal of approval upon the agreement by
voting certain city charter amendments
at a special election to be held on May
2. The entire article in the charter
relating to franchise is to be placed on
the ballot in its proposed revised form
for the convenience of the voters so
that there will not be the confusion
which might result from the voting on
the change by sections.

The jitneys, of which there are more
than sixty in operation, are not to be
relicensed Jan. 1 of next year. In
return the railways concede a 6-cent
fare by ticket and a T-cent cash fare
to the casual passenger, with uni-
versal transfer, and a 4-cent fare for
school children. This agreement effec-
tive July 1 is for three years.

In the charter amendments that have
to be voted upon, it is agreed that the
companies may discontinue service upon
a year’s notice if jitney competition is
renewed at any time. It is prohibited
from discontinuing service upon any
one part of its system in advance of
the termination of the franchise for the
entire system. The sprinkling of tracks
on graded streets by the company is
to be continued, although this was one
of the burdens which the street car
men asked that they be freed from,

Free rides for mail carriers are to be
dispensed with, though this does not
amount to anything as the section rela-
tive to this in the present franchise
has been a dead letter and the govern-
ment has paid for the carriers. Provi-
sion is made that all lines must have
owl car service and it is probable that
metal tokens will be used for the
regular patrons rather than selling
tickets to them. There is little question
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but that the people of the city are well
pleased to have the controversy settled
on so favorable a basis and that they
will voice this at the election.

The prevailing rate of fare has been
8 cents on the street cars, with jitneys
running with a 5-cent fare. Early last
yvear the State Public Service Com-
mission, after having had the question
under consideration for some months
and having held a public hearing at
which the city officials bitterly opposed
such increase, granted the Washington
Water Power Company and the Spokane
& Eastern Railway & Power Company
the right to increase their fares from
6 cents to 8 cents. Mayor Fleming at
the time of the hearing announced that
the putting into effect of an 8-cent fare
would mean the letting loose of jitney
competition. He reiterated this upon
the announcement of the decision by
the commission, which in such decision
took occasion to state that it hoped he
had not made such statement in earnest
and to point out the disastrous effect
of such action upon the transportation
sitnation. A committee of Influential
citizens sought to act as intermediaries
among the companies and the Mayor
and Council.

MAYOR CARRIES OUT THREAT

A compromise offer of a 7-cent fare
was secured by the committee and laid
before the Council, which rejected it
for the reason, so the members ex-
plained, that it was not authoritative
and that the 7-cent fare was for tickets,
while the legal fare remained at 8
cents. The net result was that the
8-cent fare was put in operation early
in June last year and the Mayor im-
mediately took steps to carry out his
threats. Shortly nondescript vehicles
began to make their appearance on the
street. These were succeeded as the
weeks passed by better and more com-
modious vehicles and more of them.

The competition began to be felt
more and more by the companies, with
the result apparent in a gradual lessen-
ing of the frequency of service on
practically all lines, the discontinuance
of several and the laying off of con-
siderable numbers of railway ewmployees.
Reports by jitneys to the city hall
indicate that they carried in the peak
months approximately 30,000 daily
fares. The average street car business
previously ran 70,000 fares, so the
jitney competition cut the street car
patronage almost in half., 1t is
estimated that the fight has cost the
traction people about a half million
dollars, while the taxpayers of the city
have also been called upon to pay costs
in maintaining streets for jitney serv-
ice, some additional paving authorized
for them and much more on the wear
and tear on paved streets, the latter an
item that cannot be determined.

Submits Rate. Exhibit

Railroad Commission States Elect
Fares in California Are Lowest
in United States

In connection with the rehearing ¢
the Hollywood rate case regarding i
crease of fares on Pacific Electric It
the California State Railroad Com
sion has, after the close of the rehea:
ing, submitted to the various con
munities opposing the fare increases
comparative rate exhibit. The det
of ‘the rehearing were given in
ELECTRIC RAILWAY JOURNAL, issue
April 8.

The commission says that the fare
in California cities are virtually, w
out exception, the lowest in the Un
States. The exhibit was compiled &
the engineering department of the con
mission from information received
response to a questionnaire sent to 1
of the principal electric. railways
America and constitutes the Ilate:
official compilation on the subject. Tl
report is compiled as of Jan. 1, 192
The questionnaire requested inform
tion as to the present rates of f
reduced-rate tickets, transfer privile
length of ride possible and other m
technical information.

Referring to the California rure
the report says that with few exce
tions, railway fares in California eiti
were either 5 or 6 cents. It was to |
noted that in the cities of Pomona, Re!
lands, Riverside and Santa Cruz, with
10-cent cash fare, and Santa Barba
with an 8-cent cash fare, an endeav
has been made to enable the continu
operation of street railway service |
increasing fares approximately to the
economic maximum. These commun
ties were faced with the possibility
abandonment of service on account
operating losses due to automobile co
petition and other causes and
present fares may be considered som
what in the nature of an experimer
In all cases in California where a 1
cent cash fare obtained it was a que
tion either of discontinuing servi
entirely or collecting the maxi
fare, and the cities chose the latt
alternative.

Data were collected for the compil;
tion from seventy-nine cities. Fro
this number twelve cities have a 1
cent fare, one a 9-cent fare, fifteen
8-cent fare, thirty a 7-cent fare, tw
a 6-cent fare and nine a 5-cent
Most of the cities reporting, espec
those having the higher cash far
allow a discount on the purchase
tickets or tokens in quantity. [
number of cases an additional chary
is made for transfers.

The report also gave considerati
to the maximum length of ride a
said that on a unit fare it varied 2
cording to the different cities fra
approximately 2 miles in smaller to
to a maximum of 34 miles in Chicag

In Los Angeles the average lengt
ride on the Pacific Electric lines pe
forming local service is found to |
5 miles.
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INNING May 1 the rate of fare
the Chicago Surface Lines will
cents if the order of the Illinois
nerce Commission entered April 8
ried out. The new order is
ive, temporary and experi-
” and is to be effective until
1 unless changed in the mean-
The commission expresses the
that the 5-cent fare order which
joined by the federal court last
ber could have been made effec-
if there had been co-operation
een the companies, their employees
the city. The companies have been
ng an 8-cent fare since July,
The new order rescinds and
the 5-cent fare order of Nov. 23,
and it is expected that steps will
ken to dismiss the proceedings in
ited States court where a master
ncery was about to begin taking
e for the purpose of deciding
her the injunction should be made
nent.

L LIKELY ASK FOR REHEARING

this latest order the companies’
m is limited to 5 per cent. Under
der of the previous commission
rate of return was fixed at 7% per
Ithough the companies last year
nly 63 per cent on the allowed
ion. It is understood that the
nies regard the 6-cent order as
scatory. No announcement was
e as to what steps they would take,
it is likely they will ask for a
aring and the commission will be
d twenty days under the law to
this question. That could be
before the date on which the
is supposed to become effective.
t year the gross income of the

including taxes, was $46,965,-
The commission figures that the
iced fare will attract about 50,000,-
additional revenue passengers, so
the gross earnings will be
16,228. Last year the companies
12.78 per cent of the gross for
tenance and 8 per cent for re-
| It is proposed to combine
two accounts and allow a total
per cent, which would save
,187. This is practicable, it is
, because there is no deferred
tenance and the property is in a
ition of good operating efficiency.
companies last year carried to
injuries and damages fund $2,301,-
and actually spent $1,762,778 from
amount. The damage reserve fund
ow $2,490,359. The commission
not believe that a fund of this
acter should be accumulated and
pses to cut the allowance to the
nt of $1,001,224 during this year.
s also proposed to save $700,000
e allowance for materials on the
that prices have gone down 20

e lines was $60,343,733 and the’

¥ " 1Six-Cent Fare Ordered in Chicago

Surface Lines’ Rate to Go Into Effect May 1—Rate Justified by Elimj-
nating Several Obligations Specified in 1907 Franchise Ordinances

per cent below the average last year.
An interesting feature of the deci-
sion is the disallowance of any appro-
priation for sweeping, cleaning and
sprinkling streets, thereby saving $607,-
000 per year. On this point the com-
mission says:

Whatever may be the relations between
respondent companies and the city of Chi-
cago, any obiigation which may be in the
license conlracts of sald city requiring re-
spondent companles to pay certain por-
tions of the cost of sweeping, cleaning and
sprinkling the streets is not binding upon
this commission in the exercise of the
poiice power of the State in the fixing of
rates of fare to be charged and collected
in the city of Chicago, and is not a proper
charge 1o operating expenses of said
companies,

PROPOSED SAVINGS TOTAL MILLIONS

Summarizing the savings proposed
by the commission, it is found that
these total $7,079,411 from operation
and $2,403,131 from the allowed rate
of return. By inference the city will
also lose its share of receipts because
there would be no surplus to divide.
This would save another $2,944,963.
These savings would total 312,427,505,
and on this basis the commission figures
that the total expense will be $39,-
885,000. Deducting this from the esti-
mated gross of $47,916,000, the net
return of approximately $8,000,000, or
5 per cent on the former commission’s
value of $160,000,000, is arrived at.

The commission agreed with the com-
panies’ estimate that taxes would again
increase this year in spite of a 46 per
cent increase last year and it allowed
$407,000 additional for this item. It
announced that further attention will
be given to the valuation of the proper-
ties and for the present it would not
disturb the previously allowed figure
of $160,609,761. On the question of
return, it said the evidence showed that
interest rates have decreased 1% per
cent from peak costs and, therefore, 5
péx cent would be a reasonable allow-
ance.

On the question
order reads:

This commission has been criticised for
not ordering an immédiate reduction in op-
erating expenses of respondent companies,
especially in regard to salarles and wages.
Under the I1llinois commerce act, this com-
mission has no authority to make such a
direct order. Where, however, it is per-
fectiy apparent, as it is in this case, that
the operating costs of a company are exces-
give in proper relation to the cost of {abor
and industries requiring similar skill, to
the prices paid for the same service by
similar utilities in other cities of the United
States, this commission belleves that not
all of this excess cost should be reflected
in the rates of fare charged and collected,
but that a certain portion thereof should
be borne by thc company itseif,

The maximum wage for trainmen in
Chicago is 80 cents an hour and the
commission points out’ that when this
rate was fixed in 1920 the cost of living
in Chicago was about 114 per cent over
that of December, 1914. In December,
1921, the order says, this had receded
to a point where it was 723 per cent
over the 1914 level, when the men were

‘of high wages the

receiving =82 cénts an hour. Exhibits
in the case showed further that the
maximum wage for trainmen in a
number of large cifies had dropped
from an average of 61.1 cents in 1920
to an average of 54.9 cents, a decrease
of 10.1 per cent from the peak. Evi-
dence showed also that from 1914 to
1918 the Chicago wage was 4.6 cents
an hour higher than other properties
and on this basis it would now be 60.3
in Chicago. To ,get to this level, it is
pointed out, there would have to be
a reduction of.24.6 per cent. It was
stated during the hearings that the
companies were negotiating with the
men for a reduction in wages at the
time the fare fight was renewed. The
contract since that time has been con-
tinued on a month to month basis.

Big Issue Before New Council

The fare proposition in Madison, Wis.,
looms up as a big issue before the
newly-elected City Council. The Madi-
son Railways Company has submitted a
schedule of fares which has the indorse-
ment of the City Attorney and Mayor.
It includes a 10-cent cash fare, 3-cent
fare for children, seven tokens for 50
cents and books containing thirty
tickets for $1.50. The company agrees
to this rate if the city relieves the com-
pany from all obligations to surface the
railway zones in certain streets. This
work has been held up pending an
agreement with the company. Just
what action will be taken if the city
fails to approve of this action street
railway officials decline to say. It is
expected, however, that the new Council
will take favorable, or at least some
definite action within six weeks.

Recommends Increased Railway
Service

Glendale’s proposal to operate a
municipal bus line in Los Angeles, Cal.,
was rejected recently by the Los An-
geles Board of Public Utilities. In re-
jecting the request, the board consid-
ered the reports of its chief engineer,
H. Z. Osborne, Jr., and also briefs sub-
mitted by the Pacific Electric lines and
the city of Glendale. Recommendation
that the Pacific Electric increase its
service on its Glendale line during the
morning and evening rush hours was
also voiced by the board. D. W.
Pontius, vice-president and general
manager of the company, stated that
the railway would gladly comply with
the recommendations. Commissioner
Leeds of the board, in explaining his
negative vote, said he believed that the
paralleling of the Pacific Electric Rail-
way line with a bus line for the entire
distance was unfair competition. Com-
missioner Kennedy stated among other
things that he did not think that this
was any time to cripple any public
utility, whether privately or publicly
operated. Details of this municipal bus
project will be given in Bus TRANS-
PORTATION for May.
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-"One Dollar Weekly Pass
for Terre Haute, Too

The Terre Haute, Indianapolis &
Eastern Traction Company, Indian-
apolis, Ind., has made application this
week to the Publie Service Commission
of Indiana for permission to install on
the 5-cent city cars of Terre Haute the
unlimited-ride transferable weekly pass
to be sold at $1. This will make the
sixth property in the United States and
the second in Indiana:to use this form
of transportation, the first five prop-
erties being Racine, Kénosha, Youngs-
town, Beaver Valley and Fort Wayne.

To prepare the carmen and the public
for this innovation, E. M. Walker,
general manager, invited Walter Jack-
son, originator of the pass, to aid in
the publicity campaign. Mr. Jackson
called on both the leading merchants
and theater managers of the city to
secure their help in pushing the pass as
a producer of the off-peak travel that
means so much to them. He also ad-
dressed the night and day carmen,
explaining the meaning of the pass
from both the fare-handling and busi-
ness-building standpoints.

Mr. Walker’s suggestion that they be
placed on a commission basis met such
a cordial response that a number of
operators said they wounld do more than
sell passes on the card—they would
offer them to their neighbors in their
off hours.

The local papers which were repre-
sented at these meetings have published
good accounts of the pass, so that the
pass is already a matter of general
knowledge, even in advance of the ad-
vertising campaign prepared for news-
paper and car window use. The company
hopes to put on pass Na. 1 for the week
beginning May 1.

Boise Revenue Gains in
Second Week

The second week of the 7-cent cash
fare on the Boise (Idaho) Street Car
Company and the Boise Valley Trac-
tion Company shows an increase in
passengers and revenue over the first
week of the new rates. The first week
showed a falling off in traffic and re-
ceipts as compared with the last week
of the lower fares. During the second
week the Boise Street Car Company
carried 698 more passengers than dur-
ing the first week, and collected $30
more in fares. As compared with the
corresponding weeks in February, the
first week of the new rates showed a
decrease of $106 on the Tenth and
Eighteenth Street belt lines of the
Boise Valley Traction Company in
revenue and of 3,705 in passenger traf-
fic, while the second week showed a
revenue decrease of $61.79 and pas-
senger decrease of 2,668. The South
Boise line during the first week of the
new fares reported a decrease, as com-
pared with the last week of the old
schedule, of $27 in revenue and 686 in
passengers. For the second week it re-
ported an increase of thirty-eight in
passenger traffic and $9.08 in revenue

over-the corresponding week in Feb-
ruary. The announcement of new rates
was given in the ELECTRIC RAILWAY
JOURNAL, issue of April 8.

Fare Increase Sought in Mobile

The Alabama Public Service Com-
mission has under advisement a peti-
tion of the Mobile Light & Railroad
.Company for an increase in fares. The
company has requested the right to
charge an 8-cent cash fare instead.of
the present 7-cent one and an increase
in the ticket rate from 6 to 7 cents. At
present four tickets are sold for 24
cents. 20

Opposition to the proposed increase
was registered with the commission by
the city of Mobile. A request was made
that the old contract rate of 5 cents be
re-established. This contract was sus-
pended as an emergency measure about
two years ago to permit the company
to charge the present rates, to meet the
increased costs te which it was then
subjected. The Mobile Light & Rail-
road Company now contends that not
only have costs failed to be reduced,
but that losses in traffic and the sus-
pension of shipbuilding activity at the
Chickasaw plant have created losses in
revenue which if continued throughout
the present year will cause a deficit of
$162,700.

The commission has determined to
have a valuation of the property made
before rendering a final decision on
rates. The commission’s own engineers
will value the property. The company
has already had a valuation made on
its own account. According to report,
this valuation showed that the property
had cost a minimum of $4,050,000, and
that it would now cost $6,506,000 to
reproduce.

One of the appraisals of the proper-
ties of the Mobile Light & Railroad
Company is being made by the firm of
Harry Barker & Robert C. Wheeler of
New York City and Albany, N. Y.,
working in connection with Capt.
Charles T. Long, the company valua-
tion engineer. The field work is being
done by a force of about fifteen under
the direction of Capt. Harry Barker,
who will present the results before the
Alabama Public Service Commission.
The commission engineer, L. M. McDon-
nell, is making a concurrent check and
appraisal.

Railway Loses Fare Suit

In an opinion by Justice Brandeis
the United States Supreme Court re-
cently decided against the Galveston
(Tex.) Electric Company in its suit to
enjoin the city of Galveston from put-
ting into effect a 5-cent car fare. The
company contended that this rate was
confiscatory. The District Court for
the Southern District of Texas denied
the injunction on the ground that it had
no right to interfere with the fixing
of rates, which was a legislative func-
tion, unless it appeared beyond doubt
that the rates would deny just com-
pensation, which it was not convineced
was shown in this case.

Transportatlon
News Notes

Children’s Fares to Be Redu
Officials of the Pine Bluff (Ark.)
pany have announced that thes
working on a plan for reduction o
fares charged school children.
dnetion to 3 cents has been ask
the officials state that it is pr
that a reduction to less than 3
will be made.

Freight Rates Reduced 16 and 2
cent.—Freight reductions of 16 a
per cent, effective April 10, have
announced for the electric lines
Cleveland, Southwestern & Colu
Railway, Columbus, Ohio. Th
make the rates equal to those pre
on steam roads. E. L. Hukill a
nounced a similar reduction
Columbus, Deleware & Marion
Company, effective April 20.

Reduced Rates Announced.
Western Light & Power C
Boulder, Col., through its general
ager recently announced a redu
railway fares approximating 20
cent. This step was voluntary o
part of the company to induce
people to ride. Single rides will
cents, the present rate; strips of |
tickets can be bought for 50 cent:
books of twenty rides will be sald
$1.25 instead of $1.50.

Seek Lower Rates.—Six sepa
titions have been presented to t
Council of Fort Smith, Ark., bj
citizens of that city askmg thal
Council order the Fort Smith L
Traction Company to reduce its tr
fares from 7 to 5 cents. The p
call for transfers and half fa
children. The Council has set A
as the date for a hearing. It
that the petitions were ecin
shortly after the platform me
ployed by the traction compal
cepted a cut in wages of 6 ce
hour. The negotiations lasted £
weeks, ending with the men signi
only contract offered by the com;

Fares Reduced on Grays

tickets to four tickets for 25 cer
been ordered by the Departm
Public Works of Washington,
lines of the Grays Harbor R
Light & Power Company. This
serves Hoquiam, Aberdeen and Co:
olis. The reduction is for an indet:
nate trial period. Cash fares ca
at 10 cents. The reduced rate

tive April 80. Trial of 10-cent

and three tokens for 25 cents r
in a loss to the company, but wi
lower fare the company hapes

creased patronage, particularly
tercity traffic, will more than m:
for the reduction. One-man ecai
other operating economies hav
instituted by the company. This
has been referred to previously.
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re Tests of Building Columns
the Associated Factory Mutual Fire
ince Companies, the National Board
re Underwriters and the Bureau Oof
ds. 389 pages, illustrated. .
bulletin reports the results of
rimental investigation of the re-

of building materials and
columns when exposed to fire
re and water, with the record
acteristic effects.

vgraphy of Petroleum and Allied
Substances (1918)

H. Burroughs. Bulletin No. 189.
%tates Bureau of Mineg. Washing-

bulletin contains a complete list
aterial appearing in periodicals
1918 on the subject of petro-
The references are classified ac-
to the Dewey system and a
ésumé of each article is given.

Motor Truck Transpor{ation

Van Z. Lane. Published by D. Van
d Company, 8§ Warren Street, New

is book is a summary of the prin-
governing the success of motor
transportation, practically all the
being devoted to freight carry-
icles. Operating costs, motor
vs. other modes of transportation,
and other lead carrying equip-
re all discussed in a general way.
thor is the lecturer on motor
tiransportation at New York
ty.

ling on the Berlin Elevated and
Underground Railways
hed by Julius Springer,
y. 188 pages; {llustrated,
s gives a very complete descrip-
the types of signals and signal
ment together with methods of
tion with circuit diagrams for
erlin (Germany) Elevated & Un-
ound Railways; also similar in-
ition for the London Underground
New York subways. It puts in
ent form information not avail-
elsewhere.

Berlin,

lilway Statistics of the United
States for 1920

Slason Thompson, Bureau of Raliway
and Statistics, Chlcago, Il

is the eighteenth year that Mr.
ipson has published his little book
atistics of the railroads in this
ry and abroad. The data relate
y to rolling stock, mileage and
s for both American and foreign
ut to many allied topics. The
ntains 147 pages and will be
very useful for any one looking
roup statistics of the steam rail-
. Many of these are in compara-
form. Editorial comments accom-
many of the figures given.

American Electricians’ Handbook

By Terrell Croft, consuiting engineer.
Second Edition, Published by McGraw-Hiil
Book Company, Inc.,, New York. Cioth
T x 4%.in. 789 pages. 900 iliustrations.

A second edition of American Elec-
tricians’ Handbook, by Terrell Croft,
has been published by the McGraw-
Hill Book Company, Inc. This popu-
lar handbook has been found very use-
ful by practical electricians, and is
particularly noted for its clear explana-
tions and good illustrations.

Effect of Moisture Content on Concrete

A Study of the Effect of Molsture Content
Upon the Expansion and Contraction of
Plain and Reinforced Concrete, By Torata
Matsumoto. Builetin No. 126 of the Engi-
neering Experiment Station, University of
Illinols, Urbana. Sent upon request.

This study contains some of the re-
sults of experiments made by the
author, who did graduate work in Theo-
retical and Applied Mechanics at the
University of Illinois in 1918. He was
for many years an engineer on harbor
work in Formesa and wished to deter-
mine the lasting qualities of concrete in
a damp and tropical climate.

Sistema de Alimentazione Della Linee
a Trazione Elettrica a Corrente
Centinua

By Enrico Sorelll, Brescia.
paper.

This pamphlet describes the ftrans-
mission system for direct current elec-
tric railways devised by Mr. Sorelli, an
Italian engineer. The purpose of this
system is to reduce the number of con-
verting substations and centralize the
distribution of energy by the use of a
system of double feeders at different
voltages. He states that by the use of
his system the tension is equalized
throughout the line and that the drop
is reduced to very small fraction.

The meost interesting feature of the
booklet is a technical description of
conditions on the Gardone-Travernole
electric railway where his system is in
use.

46 pages,

Federal Power Commission Report

Government Printing Office,
- ‘Washington, D. C., 1921

The first annual report of the Federal
Power Commission, which covers the
fiscal year ended June 30, 1921, has
been published. The report states that
the commission’s jurisdiction is limited
to the consideration of projects designed
to produce water power; further, that
the body has the authority to grant per-
mits or licenses for constructing, main-
taining and operating which have pre-
vieusly been approved by the Interna-
tional Joint Commission. On Nov. 1 the
commission had received 260 applica-
tions which aggregated 11,060,000 pri-
mary horsepower and 16,826,000 hp. of
estimated installation. The applications
affected thirty-three states, the Dis-
trict of Columbia and the territery of
Alaska. This estimated installation is
approximately twice the horsepower so
far developed in the United States.

The Federal Power Commission con-
sists of the Secretaries of War, the
Interior and Agriculture, and O. C.
Merrill, who is executive secretary.

CALIFORNIA—Ejectment not Proximate
Cause of Injuries Sustained More
than % Mile from Place of Eject-
ment.

A railroad was mot liable for injuires
to person on the track on the theory
that it had negligently ejected him for
failure to produce a ticket or fare,
though he was in a helpless condition
as a result of intoxication or other
causes, where injuries were sustained
three-fourths of a mile from the place
of the ejectment, the ejectment in such
case is not the proximate cause of the
injuries. [Lammers vs. Pacific Elec-
tric Ry., 199 Pacific Rep. 523.]

FEDERAL COURTS—Payment of Interest
into Special Fund Held to be a
Contract Requirement.

Where a city, in an ordinance auth-
orizing the issuance of bonds, irrevoc-
ably obligated itself to pay into a
special fund from the gross revenues of
its street railway system before each
installment of interest falls due a sum
equal thereto, and requiring the city
treasurer one month prior to this in-
terest date to set aside the amount
thereof, the provision for setting the
interest aside is part of the contract
obligation binding on the city and not
merely a directory provision. [Puget
Sound Power & Light Co. vs. City of
Seattle et al., 271 Federal Rep. 958.]

GEORGIA—Company May Reassign Seats
in Carrying Out Jim Crow Law.
Where a State law requires the
separation of white and colored pas-
sengers in street cars, a conductor has
the right not only to assign a seat at
the time a passenger enters the car,
but to make such necessary reassign-
ments as the exigencies of the traffic
may require. [Savannah Electric Co.
vs. Lowe, 108 Southeast Rep. 313.]

MASSACHUSETTS—Conditions Precedent
to Becoming Passenger.

Any one in proper condition, who
takes hold of the grabhandle, places his
foot on the step and begins to enter a
car is a passenger, if the car is at a
regular stopping place in the street for
the purpose of receiving passengers and
persons were invited to enter and be-
come passengers. [Franz vs. Holyoke
Street Railway, 132 Northeast. Rep.
2701

MicHIGAN—City  Has Power to Oust
Railway on Expiration of Fran-
chise.

The Common Council of Detroit .
under the charter of the city has
power to exercise control over the use
of its streets and to direct the institu-
tion of a suit to oust a street railway
company from the streets as to which
its franchises from the city have ex-
pired. [City of Detroit vs. Detroit
United Ry., 184 Northwest Rep. 516.]
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M1sSOURI—E xcessive Speed ' Not Neces-
sarily Cause of Accident.

Negligence not being actionable un-
less it produces an injury, an instruc-
. tion authorizing recovery must require
a finding that the negligence complained
of was the proximate cause of the
injury. Hence, in an action for the
death of a pedestrian struck by a street
car, an instruction that if the car was
being run at a speed greater than 15
m.p.h. and the deceased was exercising
ordinary care for his own safety, the
company would be liable, was erroneous
as not requiring a finding of specific and
definite facts, from which it necessarily
followed that the negligence was the
cause of the injury. [Lackey vs. United
Railways 231 Southwest. Rep. 956.]
MissouRl—Street Railway Held Not

Negligent in Maintaining Defec-
tive Grabhandle.

A street railway could not be held
negligent for maintaining a grabhandle
on a street car which contained a defect
not discoverable except by breaking the
hrass casting holding the rail, where
the grabhandle was inspected from
time to time by stepping on the step
and jerking on it, as far as injuries to
one not a passenger was concerned.
[Galloway vs. Kansas City Rys.,, 223
Southwest. Rep. 385.]

MissoURl—Denial by Commission of
Railway Company’s Right to Issue
Bonds Held Impairment of Con-
tract Right.

Under the terms of a railway com-
pany’s mortgage it has the right to
issne bonds to cover additions and
extensions upon showing net earnings
double its interest charges; when, how-
ever, it proposed to issue bonds on
additions it was found that part of the
expenditures were made more than five
yvears prior to its application to the
Public  Service  Commission  for
authority to issue such bonds, the
delay in making such application being
due to the fact that the company could
not show the requisite net earnings
prior to its application. By the Public
Service Act of the State, the commis-
sion is prohibited from authorizing the
issnance of bonds for additions made
more than five years prior to the ap-
plication. Nevertheless the court held
that the application should be granted
in spite of the law, because otherwise
the law would be unconstitutional, as
impairing the company’s contract right
to issue such bonds, contrary to Const.
U. S. Art. 1, Sec. 10. [State ex rel.
Joplin & Pittsburgh Ry. vs. Public
Service Commission, 223 Southwegt.

Rep. 388.]
SouTH CAROLINA—Place in Street
Where Street Car Passenger

Alights Is Not a Station.

A public street in a city, at a point
where a street car stops for passengers
to alight, is not to be regarded as a
passenger station, in determining the
duty of the company toward its pas-
sengers, . and a passenger who stepped
on a banana peel and fell cannot re-
cover. [Thompson et al. vs. Greenville
Traction Co., 107 Southeast. Rep., 911.]

J. A. Crilly Has Long Service

“I hope John A. Crilly will be with
the Connecticut Company many more
years,” declared Nathaniel J. Scott,
manager of the Hartford Division, in
commenting upon the fifty-seventh an-
niversary of Mr. Crilly’s service, which
was celebrated April 7. Mr. Crilly en-
tered the company’s ranks in 1865, when
it was known as the Hartford &
Wethersfield Horse Railway, and for
many years was chief claim adjuster.
Since 1916, when he retired from this
position, he has been doing special
work for the company.

Mr. Crilly’s first work with the com-
pany was taking care of horses at $8
a week. Even his next work was still
somewhat distantly removed from
nmodern electric railways, for he did
the blacksmithing for the company. He
became yard foreman, and when the
company changed from horse cars to
electric apparatus Mr. Crilly was in
charge of selling the horses. He sold

- 750 and is proud of his record. There-

after he was acting superintendent, by
appointment of President E. 8. Good-
rich, until 1895, when he became chief
adJuster He was succeeded in that
work by his son, John A. Crilly, Jr.
The service record of Mr. Crilly is
excelled by few others in the country.

Los Angeles Railway Makes
Changes

Changes in the auditing department
of the Los Angeles (Cal.) Railway have
been announced. O. J. Hastings be-
comes assistant auditor. He was for-
merly chief clerk. This position has
been filled by G. W. McDonald. H. E.
Gaskell has been appointed chief aec-
countant and statistician, and S. J.
Nock head bookkeeper and accountant.

George E. Falk, formerly safety di-
rector for Henry L. Doherty & Com-
pany, with headquarters at their New
York office, has been assigned to the
Community Traction Company and the
Toledo Edison Company, at Toledo, as
head of all the safety work. He plans
a general all-year campaign on “safety”
and has already secured the co-oper-
ation of the Toledo Automobile Club

and the public schools in an effort to
put over a safety course through the
public schools. Mr. Falk has been with
the Doherty interests for nine years.
He started in the gas offices of subsidi-
aries in New York State.

George P. Good, who has served for
many years in the transportation de-
partment of the Philadelphia (Pa.)
Rapid Transit Company, has been ap-
pointed superintendent of transporta-
tion. Elbert G. Allen has been ap-
pointed chief engineer. Mr, Good started
work with the company twenty-eight

years ago, when cable cars were st
used. Mr. Allen, a graduate of
Massachusetts Institute of Techno!
was associated in an advisory cap:
with Stone & Webster in the con
tion of Hog Island. His appointm
has been referred to previously in
ELECTRIC RAILWAY JOURNAL.

Howard E. Huntington

Howard Edward Huntington,
president of the Los Angeles (!
Railway and only son of Hen
Huntington, president of the co
died March 27 at the age of fo

Private burial service was condi
on March 29 and as a mark of
all trolley cars in Los Angeles sto
for onc minute at 10 a.m., the
of the funeral. All machinery, e
substation motors, was stopped f
minutes and the main offices closed
half a day.

Mr. Huntington began his
career in 1894 with the late Epe
dolph, builder of the Southern
Railway of Mexico. In 1903 he
his actual experience in Los A
traction activities as a worker
electrical department of the shops.

Upon the death of J. A. Muir, t
general manager, Mr. Huntington
appointed to the position.

He continued as active head
railway until 1911 when he ma
trip to Europe for his health.
tained the title of general m
until 1918, when George J. Kuht
present general manager, was
pointed. During the war he se
as a dollar-a-year man with the s
ping board and supervised impor
phases of shipbuilding work at
Angeles Harbor and Oakland, Cal.

Knox Taylor, president of the Tay
Wharton Iron & Steel Compan
vice-president of the American Rai
Business Association, died April
his home in High Bridge, N. J. D
the war his company aided in su
railway track material for use
and he himself was the represental
the leading manufacturers of thi
uct in dealings with the Gove
Mr. Taylor worked through all
partments of the Taylor Iron &
Company, and finally became pri
In 1912 this company purchased
William Wharton, Jr., & Compan
and the Philadelphia Roll &
Company, and Mr., Taylor beca
dent of the new Taylor-Wharto
& Steel Company. The Tayl
Wharton Companies had origi
use of manganese steel in trac
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OLLING STOCK PURCHASES

New Electric Line Planned
for Florida

Sanford, Fla., suburban trolley lines
ng up Sanford (Fla.) and inter-
ate points south to Plant City,
it is confidently expected the
a Electric Company will meet it,
plan being promoted by Frank
an, vice-president of the Orland
age & Loan Company, and F. F.
president of the Bank of Orange,
do, Fla. The proposed lines would
e a scenic route through Florida
ing with the St. John’s River north
Sanford so as to appeal to the
ts. Orlando would be headquar-
nd the route would include Winter
, Orlando, Kissimmee, Loughman,
es City, Lake Alfred, Auburndale,
eland and Plant City, with spurs
of Orlando to Daytona and Tava-
. It would offer competition to high
ght rail rates by a joint trolley and
er rate to Jacksonville and an all-
ley rate to Tampa and Orlando, the
e principal consuming centers of
gion. One of the biggest lumber
in the south is at Loughman and
owners are understood to be inter-
d in the project. Mr. Ryan s esti-
tes are that it will require $12,000,-
to lay the lines and equip the
s companies which would operate
r the tracks. Mr. Ryan states that
rotiations have progressed with
rthern financiers far enough to
ctically assure consummation of the
b

‘Ohio Road Will Buy Power

indiana, Columbus & Eastern Trac-
n Co., Springfield, Ohio, will operate
s with power furnished by the Day-
- Light, Heat & Power Co. not later
in June 1, according to a statement
ged today by G. D. Nieoll, superin-
dent of power equipment for the
d. At present the company is sup-
ing its own power, but the contract
th the Dayton company will furnish
vice cheaper than the traction line
produce it, company officials say.
v rotary converters are being in-
lled at the various substations and
substation buildings are being con-
ed at Medway on the Dayton-
ingfield division and at Donovan’s
l on the Springfield-Lima division.
eration of the power plant at Med-
y will stop as soon as the Dayton
vice begins and it is regarded as
bable that the plant will be entirely
olished, although some of the execu-
s are said to favor the retention of
ant for emergency purposes. .The
n service will be transmitted at
volts, the same as at present, but
h alternations at 60 cycles instead of
It was this change which required

T T \)"s{ i

anufactures and the Markets

DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE
MANUFACTURER, SALESMAN AND PURCHASING AGENT

BUSINESS ANNOUNCEMENTS
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the installation of new converters. The
contract between the traction line and
the Dayton company was recently ap-
proved by the- State Public Utilities
Commission.

Orders for 151 Safety Cars Placed

The Stone & Webster Company re-
cently placed orders for 136 Birney
safety cars. Of these eighty-nine were
ordered from the St. Louis Car Com-
pany and forty-seven from the Ameri-
can Car Company. These cars will be
used as follows: Houston, Tex., 35;
Columbus, Ga., 3; Savannah, Ga., 30;
Tampa, Fla., 24; Pensacola, Fla., 8, and
Jacksonville, Fla., 36.

In addition to these the Chicago,
South Bend & Northern Indiana Rail-
way has placed an order for fifteen
safety cars with the J. G. Brill Com-

rany.

Advice on Foreign Market
Conditions

A feature of the ninth National
Foreign Trade Convention in Philadel-
phia, to be held on May 10, 11 and 12,
will be the furnishing of trade advisers
to give information on foreign trade
questions.  These advisers have been
selected from business men who have
spent years in foreign trade and they
will furnish information regarding
market, shipping, finance, sales and ad-
vertising methods, and other items con-
sidered as obstacles to entering foreign
markets.

Westinghouse Air Brake Report

The Westinghouse Air Brake Com-
pany earned $1,412,490 net during 1921.
This was exclusive of loss due to
shrmkage in inventory prices, amount-
ing to $2,307,854, charged against re-
serves created for that purpose. With
this adjustment the inventory stands at
$10,802,328, as compared with $15,-
628,811 on Dec. 31, 1920, In comment-
ing on the general situation the officers
say:

“As outlined in our last annual report
for the stockholders. we entered the
vear 1921 with a fair volume of un-
filled orders on hand, and as a conse-
quence our shipments for the first quar-
ter were fairly satisfactory; but on ac-
count of the general business depres-
sion and particularly the curtailing of
purchases by the railroads of the
country, our orders received during the
year under review amounted to less
than 50 per cent of normal, which re-
sulted in plant operation and shipment
for the year of approximately this
same percentage. Under existing con-
ditions, it would be difficult and useless
to endeavor to forecast the future.”

San Francisco Car Contracts
Awarded

Contracts were awarded on April 4
for twenty new cars for the San
Francisco Municipal Railways. The
contracts are for the construction and
assembling of cars of the center en-
trance type, at a cost of almost $200,-
000. The bids accepted, according to
City Engineer M. M. O’Shaughnessy,
are approximately $1,200 cheaper per
car than the estimate made several
months ago. The contract for the body
and trucks went to the American Car
Company of St. Louis at $5,187 per
car; trucks and wheels to the same
company at $1,312.50 per car. The
Westinghouse Traction Brake Company
was awarded the contract for the air
brakes, the total contract being for
$11,363.73. The Westinghouse Electric
& Manufacturing’ Company was given
the contract for the electrical appara-
tus, motors, etc., the contract totaling
$49,503.66.

General Electriec Submits 1921
Report

The thirtieth annual report of the
General Electric Company, Schenectady,
N. Y., reports orders received in 1921
were $179,722,000, ‘as compared with
$318,470,438 for 1920. For the first
quarter of 1922 orders received have
been at an annual rate in excess of $200,-
000,000. Net sales billed were $221,-
007,992, compared with $275,758,488 for
1920. A surplus in excess of cash divi-
dends for the year 1921 was $8,243 290.
C. A. Coffin, chairman of the board of
directors, in a statement to the stock-
holders, characterized 1921 as an ex-
ceptionally trying and difficult year
“with its contraction in business and
the unavoidable processes of readjust-
ment.”

The report states that inventories in
factories and warehouses and on con-
signment have been taken with the
usual care and valued in accordance
with the custom of the company at cost
or market, whichever is lower. Invest-
ment securities have been carefully re-
valued according to the statement and
a reserve of $3,700,000 has been estab-
lished to safeguard the comvany’s
interest in associated manufacturing
and selling companies against inventory
or other shrinkage. They are now
carried at a net value of $75.326,382.

Metal, Coal and Material Prices

Metals—New York April 11, 1922
Copper, electrolytic, centaperlb......... 12.875
Copper wire base, cents per lb. . <o 145125
Lead, eentsper lb........... 5.05

ch. centsperlb............ e
Tin, Straits, centsperlb................

Bltuminous Ceal, f.0.b. Mines
Smokeless mine run, f.o0.b. vessel, H&mpton

Roads, gross tons, . A $4 60
Somerset mine run, Boston, net tons....... 2.10
Pittsburgb, mine run, Pittsburgh, net tons . ...

Franklin, i, screenings, Chicago, net tons 2 625
Central, T11., screenings. Chicago, net tons 1.875
Kansas screenings, Kansas City, net tons 2.50
Matertals
Rubber-covered wire, N. Y. cents per Ib., 5.90
Westheré roof wire base, N. Y., cents per 1b. 15.50
Cement. hwngo net prices, without bags... $1.97
Linseed oﬂ.( 5-bhl. lots), N. Y., cents per gzd 84.00
White lead, (100-1b. keg\ N. V., cents perlb. 12.25
'l\xrpendne (bbl. lots), N.Y.. centa per gal. 88.00
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Rolling Stock

Columbus, Delaware & Marion Elec-
tric Company, Columbus, Ohio, con-
templates the addition of one more
freight car owing to increase in
business.

Houston (Tex.) Traction Company
plans to purchase immediately thirty-
five new cars at a cost of $270,000, ac-
cording to an outline of the company’s
proposed improvements submitted to
the City Council by Luke C. Bradley,
district representative of Stone & Web-
ster. Mr. Bradley also told the City
Council that the company will paint and
overhaul thirty-six cars it now owns
that have been in the carhouses unused
for some time.

Chicago (Ill.) Surface Lines expect
to be in the market very soon for 100
new cars. Of these, seven will be
trailers to replace the trailers burned
in the Devon carhouse fire which oc-
curred in January. The others will
probably be of the double-truck one-
man safety fype, like the sample re-
cently built and deseribed in the
ELECTRIC RAILWAY JOURNAL for Jan. 14,
1922. The insurance money received

for the cars destroyed in the Devon

fire is sufficient to finance a large pro-
portion of these new cars.

Track and Roadway

Houston (Tex.) Electric Company has
begun to double track its line on Lor-
raine Street from Gano to Maury
Streets.

Pennsylvania & New Jersey Railway,
Trenton, N. J., is placing a new curve in
the road at Hulmeville, Pa., and other-
wise repairing the road in that section.

Municipal Railway of San Francisco
received bids on March 29 for track
construction on Liberty Street between
Church and Sanchez. The cost of the
work will be approximately $60,000,

Indiana Service Corporation, Fort
Wayne, Ind., will soon start work on the
double tracking of the West Main Street
line, according to S."W. Greeuland, vice-
president and general manager. The
franchise for this work was granted last
year.

Michigan Railway, Kalamazoo, Mich.,
will start work on its $100,000 improve-
ment program just as soon as warm
weather comes. The principal item calls
for the relaying of track on Portage
Street from Washington Avenue to Lo-

vell Street.
Public Serviee Railway, Newark,
N. J., through Harry C. Stevenson, its

representative, has informed the Had-
donfield, N. J., city officials that the
corporation will make repairs in King’s
Highway in the early spring. Mr.
Stevenson made this announcement
after an inspection of the road.
Murphysboro & Southern
Railway, Murphysboro, Il

1llinois
has an-

nounced through its president that it
will extend its interurban line from
Carbondale to Herrin, work beginning
about May 1. The citizens’ subserip-
tions to the preferred stock justified the
extension,

Harrisburg (Pa.) Railways will prob-
ably begin the work about April 1 of
improving North Third Street in front
of the Capitol and will include paving
of the Walnut Street stretch on the
south side of the Capitol. The trolley
tracks now in Third Street will be
shifted to allow for another track and
the west side curbing will be moved for
widening the sidewalk.

New Jersey & Pennsylvania Traction
Company, Trenton, N. J., may be forced
to provide additional rails on West
Hanover Street. This action is urged so
that cars from the Princeton and the
Pennsylvania lines can travel on the
right hand side of the street. There
are two différent gages of tracks com-
pelling the cars to travel on the wrong
side of the street. The traction com-
rany asked that the city cut down the
width of the sidewalks instead of put-
ting the corporation to so great au ex-
pense. It is said that the cost will
amount to about $75,000.

International Railway, Buffale, N. Y.,
in co-operation with the city in its
plans for repaving city streets, rebuilt
during 1921 more than 20 miles of
track. The rehabilitation also repre-
sents the complete overhauling of 334
cars, renewal of 38 miles of trolley
wire and many other improvements and
betterments. The expenditure thus
incurred, amounting to over $3,000,000,
entirely consumed the appropriation
made from 1921 earnings for main-
tenance and renewals and approx-
imately $500,000 of working capital
provided by the stockholders.

Memphis (Tenn.) Street Railway,
with the Mayor’s econsent, has made final
arrangements for the extension of the
crosstown line from Agnes Place to
McLemore and the connection of two
links in the railway chain on McLemore
Street, making a through crosstown
route from Poplar and Cleveland
Streets to Riverside Park. The com-
pany is also maRing rapid progress in
laying its tracks across the Viaduct
just erected at McLemore Street over
the Yazoo & Mississippi Valley and
the Illinois Central Railroad system
tracks. The double tracks will first be
laid, after which the concrete will be
put in. The work is being done under
the direction of A. E. Yarbrough of
the car company construction de-
partment.

Power Houses, Shops
and Buildings

Duquesne Light Company, Pitts-
burgh, Pa., which furnishes power for
the Pittsburgh Railways, has author-
ized the Dwight P. Robinson Company
to imstall two additional boilers of 22,-

914 sq.ft. of surface and to desi
construct additions to the comp
high-tension substation.

New Orleans Railway & Light Co:
pany, New Orleans, La., will probah
erect a new office structure mstead
repairing the old building recently
aged by fire. The new building if
structed will be five stories in h
and will cost about $500,000. Rec
O’Keefe has had a conference with
security holders on the subject of
strueting this new building upon
site of the former quarters of the cg
pany.

Philadelphia Electric Company, w
supplies power to the Philade!
Rapid Transit Company, has just pl
an order for sixteen 3,750-kva. si
phase transformers for operati
60 cycles, with a total capacity of
000 kva. The total cost of the
formers will be approximately $1i
The contract for these transforme
awarded to the Westinghouse El
& Manufacturing Company, and f
are to be used in various substati
They are duplicates of approxima
thirty similar Westinghouse units |
in operation.
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Trade Note

Canton Culvert & Silo Com
Canton, Ohio, manufacturers of “Ac
(Nestable) and “Imperial” rivet
rugated metal culverts, was a
on March 10 the annual contra
supplying the Pennsylvania State Hi
way Department’s requirements
corrugated metal culverts this s
The contract approximates 42,0
of corrugated culverts.

New Advertlsmg therat re

Ohio Brass Company, Mansfield
has issued a folder which describe
pictures its Type A-Ear with its
proved Under-run type of construc
installed.

Sprague Electric Works, New
N. Y., has issued a circular desc
of narrow-unit panelboards of
safety type. This panel is an ecom
in wall space and price.

Stumpf Una-Flow Engine Comp
Inc., Syracuse, N. Y., has issued a L
sheet deseribing and giving info
regarding the performance of its ©
flow steam engine.

General Electric Company Sche
tady N. Y. has just issued dese
leaflets of type LG-116 indoor d
necting switches and type QC-3 qu
break lever switch.

Electric Power Club, 1017
Street, St. Louis, Mo., has recentl
lished a handbook on controlle:
electric motors. This pamphlet co:
simple descriptions of controller
definitions of the terms used
connection. Words which do no
in most dictionaries are exp
simply.



Yoril 15, 1922

ELECTRIC RAILWAY JOURNAL

“The Peacock Staffless’

A Capacity Brake

for Loaded One_-Man Cars

IKE the extra safety valve on a boiler, the
hand brake is installed in the one-man
safety car not because the rest of the equip-
ment is expected to fail, but because no man or

machine is so perfect that the lives of the public
can be placed unreservedly in its power.

Laws carefully worked out by trained engineers
govern the solection of the proper type.and size
of boiler safety valves. The choice of hand
brakes is left to the individual preference of the
purchaser. All the more reason why you, rer
sponsible as you are for the safety of the traveling
public, should choose an equipment which will
positively perform its intended duty, when emer-
gency requires it.

" The Peacock Staffless Brake is designed and built

on technically correct theory, and has established
its adequacy in practice. It has ample power to
stop the most heavily loaded safety car, and its
almost unlimited chain-winding capacity makes
certain that it will work under any conditions.

Specify Peacock Staffless.

National Brake Company, Inc.

890 Ellicott Square, Buffalo, N. Y.

225
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¥ How do you

buy car Lubrication

F YOU WISH to reduce
your use of car “out of
service” signs per day, we sug-

gest that you buy lubricants

only on a performance basis.
By a performance basis we
mean the securing of more car
miles from every gallon of car
oil, air compressor oil and
gear lubricant that you use.

Your, use of lubricants is
only a trifle of your total main-

tenance costs—probably not
more than 1/10 of 1%. But
in terms of repairs and renew-
als, lubrication 1s a “tremen-
dous trifle.”

The day of haphazard lubri-
cation 1is fast drawing to a
close.

No Equipment Superintend-
ent who is eager to make
economy records for his com-

VACUUM OIL COMPANY




pany and for himself can
afford to ignore or to be
indifferent to scientifically
correct lubrication.

The ability of the Vacuum
Oil Company to deliver more
car miles per gallon is
being demonstrated every day
throughout the world—where-
ever electric street cars run.

The 'great fund of Vacuum

ELECTRIC RAILWAY JOURNAL

tion—probably the widest ex-
perience in the world—is at
your service.

We shall be glad to arrange
for one of our Engineers to
meet your Equipment Super-
intendent to discuss the lubri-
cating needs of your system
more n detail. ~In writing,
kindly address our nearest
branch office.

Oil Company ex- oAy, The best oils
perience In re- g& \IV"@ y}(])u cz}aln buy are
ducing mainte- the cheapest In

e B oS the long run—
B PeccD : no matter what
costs through

Correct Lubrica-

the size of your
system.

S ‘I'

“wm\ -
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Lubrlcatmg Olls

A grade for each type of service

Pittsburgh Metroit Albany
Des Moines Kansas City, Kan, Dallas

stic Branches:
New York (Main Office) Boston Chicago Philadelphia
Rochester Indianapolis Minneapolis Buffalo

" VACUUM OIL COMPANY
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Ford, Bacon & Davis
Incorporated

Busmess Established 1894
PHILADELPHTA YORK SAN II'RANCISCO
DETAILED KXAHINATIONS BY EXPERTS
Reports tor Financing covering Vslustion, Turnover, Costs, Reserve:, Rates.
UTILITIES IND JIAL: SHIPPING

THE J. G. WHITE

ENGINEERING CORPORATION

Engineers—Constructors

Industrial Plants, Buildings, Steam Powesr Planis, Wate
Powsrs, Gas Plants, Steam and Electric Raflroads,
Transmlssion Systems

43 Exchange Place, New York

~

STONE & WEBSTER

Incorporated
EXAMINATIONS REPORTS APPRAISALS
ON
INDUSTRIAL AND PUBLIC SERVICE PROPERTIES
NEW YORK BOSTON CHICAGO

JOHN A. BEELER

OPERATING, TRAFFIC AND RATE INVESTIGATIONS
SCHEDULES—CONSTRUCTION—VALUATIONS
OPERATION—MANAGEMENT \

52 VANDERBILT AVE., NEW YORK

SANDERSON & PORTER
ENGINEERS

REPORTS, DESIGNS, CONSTRUCTION, MANAGBMENT
HYDRO~ELECTRIC DEVELOPMENTS

RAILWAY, LIGHT and POWER PROPERTIES
CHICAGO NEW YORK SAN FRANCISCO

ENGELHARDT W. HOLST

Consulting Engineer

Appraisals, Reports, Rates, Service Investiga
Studies on Financial and éhynul Rehabilitation

Reorganization, Operation, Management

683 Atlantic Ave., Boston, Mass.

'THE ARNOLD (COMPANY

ENGINEERS—CONSTRUCTORS
ELECTRICAL—CIVIL—MECHANICAL
105 South La Salle Street
CHICAGO

WALTER JACKSON

Consultant
FARES, BUSES, MOTOR TRUCKS

More revenue from more riders

143 Crary Ave., Mt. Vernon, N. Y.

ALBERT S. RICHEY
E1.ECTRIC RAILWAY ENGINEER
WORCESTER POLYTECHNIC INSTITUTE
WORCESTER, MASSACHUSETTS

ROBERT M. FEUSTEL
CONSULTING ENGINEER

Rate, Traffic and Reorganization
Investigations
Fort Wayne, Indiana

Parsons, Klapp, Brinckerhoff & Douglas
% AB.CLA PABSONB ‘gv )5‘ &%RB’"
Engmeers—Constructors—Managers

Hydro-electric Railway Light and Industrial Plaots
Appraisals and Reports

CLEVELAND NEW YORK
743 Hanns Bldg. 84 Ploe St.

L.E.GOULD

Consultant and. Specialist

Energ Measurement
lectric Railways
(nvestlgatlons Tests - Recommendatio
Old Colony Bldg. Chicago '

C.E. SMITH & CO.

Consulting Engineers

2065-75 Railway Exchenge Bldg., St. Louis, Mo.
Chlcago Kansas City

[nvestigations, Appraisals, Expert Testimony, Bridge
and Structural Work, Electrification, Grade Crossing
Elimination, Foundations, Power Plants

ENGINEERS

D:.rtgn. Construction
Reporf.r, aluations, Management

NEw YORK PHILADELPHIA cHicaGo

DAY & ZIMMERMANN. Inc

HEMPHILL & WELLS

CONSULTING ENGINEBERS
Gardner F. Wells  John F. Layng  Albert W. Hemphill
o APPRAISALS
INVESTIGATIONS COVERING
Reorganization Management Operation  Coastruction
43 Cedar Street, New York City

ENGEL & HEVENOR
- Incorporated
TRACK
Engineers—Constructors—Maintenance
Appraisals—YV alaation—Rehabilitation
Steam and Electric Railroads
Estlmates
220 BROADWAY, NEW YORK
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INSULATORS

of Superior Strength
Mechanically—Electrically

Exhaustive tests in our splendidly equipped laboratory, combined
with broad experience in the field have enabled us to design the
parts and to proportion the ceramic elements so that Pittsburg
Insulators are as famous for their great mechanical strength as
for their di-electric qualities.

Their service record tells the story.

HE PITTSBURG HIGH-VOLTAGE INSULATOR CO.

Main Office and Works: DERRY Pennsylvania, U. S. A.

For Business Throughout World with Exception of Canada:
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa.
Sole Agents for Entire World with Exception of Canada

For Full Particulars Address the Following:

For Business in Canadar
Canadian Westinghouse Co., Ltd.. Hamilton, Ont.
Sole Agent for Dominion of Canada =

Harman S. Salt
Special Export Agent
114 Liberty St., New Yoark

S (0 |

\ PETER WITT
UTILITY CONSULTANT

456 Leader-News Bldg., Cleveland, O.

A. L. DRUM & COMPANY
CONSULTING AND CONSTRUCTING ENGINEERS

VALUATIONS AND FINANCIAL REPORTS
CONSTRUCTION AND MANAGEMENT OF ELECTRIC
RAILWAYS

Wes! Monroe St. CHICAGO, ILL.

ES E. ALLISON & CO.

Consulting Engineers

~ Specializing in Utility Rate Cases and
‘: Reports to Bankers and Investors
: 1017 Olive St., St. Louis, Mo.

THE P. EDWARD WISH SERVICE

. urch St. Sireet Railway Inspection 131 State St.
W YORK DETECTIVES BOSTON

When writing the advertiser for information or
prices, a mention of the Electric Railway
Journal would he appreciated.

American Protectors Renew

The Life of Poles Cheaply

Poles rotted at the ground
line, or broken and about to
fall, can be salvaged and
made stronger than when
first set by the simple installation
of American Protective Sleeves.

This device made of Armco Ingot
Iron, is placed about the base of
the pole in two halves, locked to-
gether with a key strip and driven
into the ground with a sledge, or
with the American driving jack.

Poles reinforced in this way are
stronger than a new unprotected pole,
are unaffected by decay or attack by
moisture at the ground line, and the
protecting slceve needs no attention.

The cost af renewing poles in this way
is much less than thie cost of setting a
new pole, and the Installation is Insar-
ance against fire, and wind storms.

Manufactured by
The American
Rolling Mill Co.
Middletown, Ohio
For full porticulare ond prices
Writo to
AMERICAN POLE PROTECTIVE
COMPANY
STATE BANK BUILDING
Freeport, lillnais.
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OLLIER SERVICE
sustains car card
space value by main-

taining a nation-wide organ-
ization of car advertising
experts.

- T eeT="= T SRS == —=—=.T"0ANDLER RUILDING, THF HOMB O¥ COLLIER SERVIOE, 27=

T INCOR PORATED)

CANDLER BLDG NEW YORK
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You can absolutely depend upon the ——
“P & H” Guaranteed Penetration | '
Process for longest pole life.

It guarantees a uniform half inch
penetration of the preservative
throughout the ground line area of
the pole.

Furthermore, we agree by written
guarantee to refund the Butt-Treat-
ing price on any pole that does not
show the guaranteed half inch pene-
tration.

TAKE NO CHANCES
Specify the “P & H” Guaranteed

Penetration Process.

o AN R S .

We zan furnish, promptly, treated and
untreated Northern White and West-
ern Red Cedar Poles—any form of
Butt-Treatment—and we are giving to-
pole-users the first Guaranteed Pene-

tration Process ever offered in the pole
industry—the “P & H”

Al

vamax wmi st i I5E

——

o G

.;
1-

l
| A t
Send for a copy of our interesting booklet. L PAGE %Zy ILLCce |
“Butt-Treating Cedar Poles at the Page & Hill Plant” : GUAPANTEED |

(Copyright, 1922, by P. & H. Co.) / One-Half Inch

Rl PE ON

£

-

AGE »™ HILL CO.

MINNEAPOLIS , MINN.

) . e 717 Bryant Bldg,, Kansas City, Mo, 19 S, La Salle,Chicago, Ill.
) {Tf’cliﬁfr'sﬁx I‘l(gli‘s‘lg),y'rex‘ 311 Sgnpur Bldg., Dallas, Tex, 1416 Starks Bldg., Louisville, Ky,
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M(:GUIRIE CUMMINGS MANUFACTURING CO.

CHICAGO

CITY AND INTERURBAN CARS
AND TRUCKS, SAFETY CARS
COMBINATION AND WORK CARS
SNOW SWEEPERS, ELECTRIC
LOCOMOTIVES

VERY type of car for America’s Electric
E Railways — from the light weight safety car
to the heavy interurban built for high speed — is
produced in the shops of the McGuire-Cummings
Manufacturing Co.

For more than twenty years this organization has
specialized 1n the manufacture of cars and trucks
for the country’s leading Electric Railways. Per-
formance records in practically every state n the
union testify to the strength, safety, efficiency and long
life of rolling stock built by this Company.

Our Engineering Department is at your service
whenever the question of new equipment comes up
for discussion.

McGUIRE-CUMMINGS MANUFACTURING CO.

GENERAL OFFICES

111 WEST MONROE STREET
CHICAGO, ILL.
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Terry Turbines receive their energy di-
rectly from the boiler, avoiding the cycle
o of main unit, generator, fuses, switchboard
and wiring required by motors.

Terry Turbine and Gears driving Condenser Removal
Pump, If this unlt should shut down, the main unit
would have to be stopped long enough to permit the
condenser shell to cool before condensing operation
could again be resumed.

When selecting the drive for power plant auxiliaries, the significance
of the above statement should be borne in mind. What more direct
method of eliminating shutdowns could be devised than to eliminate
the external sources of shutdown? Then dependability of service
would rest only with the driving apparatus itself.

The single-stage stearn turbine is the most simple prime mover. It
cannot be injured from overload, making it unnecessary to provide
an efficient over-size unit. Its fuel consumption per horsepower
is less than one-quarter that of the most efficient condensing turbine.
It is, in short, the ideal drive for auxiliaries.

T-760

I, I
/////////////////////////// & e "///, i

The Terry Steam Turbine o
Terry Sq. Hartford.Conn USA.

Offices in Principal Cities
in U.S.A. also in Important
Industrial Foreign Countries
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Figure your line renewals now and
start getting quotations on materials. 9

Columbia Ears are made according to
well-tested designs. Only fresh metals,

correctly alloyed f;)r maximum dura- TrOIIey_SpliCing—F - ederr

bility, are used.

Our prices are in line and deliveries EAR S
prompt. . ‘

The Columbia Machine Works. & Malleable Iron Co.

Atlantic Ave. and Chestnut St., Brooklyn, N. Y.

A. A. GREEN, Sales Mgr., Brooklyn, N. Y. J. L. WHITTAKER, 141 Milk St., Boston, Mass,
ERNEST KELLER, Brooklyn, N. Y. F. F. BODLER, 903 Monadnock Bldg., San

' r Francisco, Calif.
E. ALLISON THORNWELL, 1026-7 Atlanta Trust W. McK. WHITE, 343 South Dearborn St.,

Bldg., Atlanta, Ga. Chicago, 11l
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oyerizing Reduces Loss!

R ery worn Jomt in the brake rigging means Boyerized pins and bushings wear three or four

useless ““play” and requires additional piston times as long as ordinary untreated ones. They

avel to take it up. Compressed air costs too save their own cost many times over in longcr
much to be wasted unnecessarily. life and reduced lost motion.
e Hangers Brake Fulcrums Spring Post Bushings
e Levers Center Bearings Spring Posts
stal Gibs Side Bearings Bolster and Transom Chafing Plates

Boyerized Stag Brand Manganese Brake Heads
Electric Railway Supplies
) Springfield, Mass.
REPRESENTATIVES:
Economy Electric Devices Co., 0ld Colony Bldg,., Chicago, Iil. J II Denton, 1328 Broadway, New York City, X
. Bodler, 903 Monadnock Bldg San’ Francisco, Cal. McKenncy, 54 First Street, Portland, Orezon

"'W. Arlin, 772 Pacific Electric Bldg Los Angeles, Cal.
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F you want to get an honest return for
the money, time and labor vou spend
in rebabbitting your armature bearings

use M-J] ARMATURE BABBITT.

Cheap or inferior metal in the motor bearings
means frequent rebabbitting and consequent loss
in time, as well as a heavy increase in material
and labor cost. .

It is much better to use a good metal such as
M-J] ARMATURE BABBITT than to clog
up your journals with perhaps harmful material.
There is no cheaper babbitt that will do the
work as well.

M-] ARMATURE BABBITT is a tin base
nickel hardened metal made éspecially for street
railway armature bearing service. Its economy
has been repeatedly demonstrated. Considered
standard throughout the world.

Write for complete data and illustrated bookle:t.

More-Jones Brass & Metal Co
ST. LOUIS

TROLLEY WHEELS:
V-K Oilless, M-J Lubricated

HARPS: V-K Non-Arcing

BEARINGS: “Tiger”
Bronze
Axle and Armature — \
ARMATURE BABBITT A
and Similar Products )
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I'rolley Wheel
Is Held on the Wire

T cannot jump or roll itself off the
line at curves or rough spots, because
the stationary flanges will not let
it go.

Notice the construction. Cold-rolled steel
flanges which do not turn are fastened out-
side the wheel itself. They only touch the
~ wire when the wheel tries to leave it—then

they do their work, and the wheel stays on
| the line.

‘ The H. H. Trolley Wheel is most econom-
ical to maintain. It is very carefully and
accurately manufactured, with all parts
readily interchangeable, reducing repair bills
t0 a minimum.

Order one to try!

The H. H. Trolley Supply Co.

Manufacturers of Tralley Wheels and Harps

Payne Ave. and East 33rd St.
Cleveland, Ohio

(i
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Bates Poles in Trolley Construction, Sydney, N. S. W.

Bates Steel Poles
Have Longest Life

The first cost of Bates Poles is lowest.
Their service life is longest.

These two factors explain why Bates Poles
are now used in all parts of the world in
all types and varieties of construction.

From the Artic Circle and the stress of its
winter storms to the Tropics with their
vicious corrosion, the Bates Pole stands
recognized as pre-eminent.

No other pole can be so completely protected
from corrosion.

No other pole has such inherent qualities and
same strength per pound of steel to give
you value for your money. .

Let our Engineers talk Bates Pole facts to you.

)=
atesEandeﬁteal russ @'

208 South La Salle Street, Chicago, U. S. A.

Prices will win in 1922

Add this to Bates Quality, Service
and Longevity
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Speed and Safety

will result from the constant use
of Bayonet Equipment. Re-
newals made instantly.

Bayonet Special
Trolley Wheels

are made from the highest grade metal
and are hand turned, insuring greatest
accuracy and balance. Reputation was
gained by.competitive tests.

“U”

Bayonet Detachable
Trolley Harps

are the only trolley harps with which
you can change from wheel to sleet
cutter or to a new wheel in ten seconds.
No tools required on top of the car.
Inspections, repairs, adjustments and lu-
bricating done at work bench later on
when no schedules are being held up.

Bayonet Trolley Base with
Detachable Pole Clamp

is the only trolley clamp made on which
the trolley pole can be changed in 30
seconds and the wheel be in perfect
alignment with the wire. No tools are
required to do this job. It prevents
schedules being delayed. A uniform
wire pressure at all angles of the pole is
obtained, thus saving on your overhead,
wheel and wire.

Bayonet Sleet Cutters

have no superiors when
it comes to cutting ice
from the wire. Both
rigid and semi-rotary
types furnished.

Bayonet Trolley Harp Co.
Springfield, Ohio

(Three)
Simple Parts

and only three parts, make up White's Porcelain
Trolley Hanger. This is a big advantage
shortening the time and labor of installation a
in lengthening the service life of the hanger.

WHITE’S

Porcelain

Trolley Hanger

consists of the sherardized malleable iron y

the” heavy glazed porcelain insulator and
“stud"—a standard bolt, sherardized or furnished
in bronze.

The illustration will convince you of the
of installation and alignment. You can see
this hanger will give service, too—there is
possibility of the insulation “breaking down” o
cracking.

We will send you a sample and it will tell &
own story to you. Let us give you quotations
complete hangers or parts which we have in st
for

Immediate Delivery

T. C. WHITE

Electrical Supply Co.
1122 Pine Street, St. Louis, Mo.

Foreign Representatives: Forest City Electrical Servic
Supply Co, Salford, England




O-HEART”

“TIDEWATER?”

YPRESS

“THE WOOD ETERNAL"

decause of its being so nearly rot-proof,
sures a long service-life when used

"OR CROSSARMS, TIES,
TRUNKING, CAPPING,
| FENCING

)!m other railroad requirements, as a
umber of the officials of the biggest

dilways in the country have proved to
leir entire satisfaction.

“ALL-HEART” CYPRESS.

RENEWALS and
REPLACEMENTS

~items which sometimes exceed the
rst cost of the material itself—so, for
e economy’s sake,

USE JALL-HEART"

C ESS
“THE WOOD ETERNAL
‘k for the Cypress «R on the ends of every
de-mark “Arrow” "3\ N4 \board, andon bundles.

is a guarantee of proper grading at the
Ul in accordance with the scrupulously
gh standards set by this Association for
e protection of its members and their
stomers.

lay we submit data to prove to you the
iportance—and economy—of select-
o All-Heart Cypress for the railroad
es above mentioned?

ease address us at office nearest you.

JUTHERN CYPRESS MFRS.” ASSN

1265 Poydras Building, New Orleans, La., or
1265 Graham Building, Jacksonville, Fla. @
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'AVES LABOR COSTS FOR

When It , o~
Comes to the
Engine &

, f; ‘ Check
7 Any Other
4 Power Plant
with CLIMAX
—Then Decide

Climax internal combustion
engines meet all require-
ments for sturdy construc-
tion, simplicity, accessibil-

ity, economical operation
and freedom from trouble.

‘%{:; The service organization
;‘.'\ - . .
¥ behind them insures satis-

faction.

“THE ENGINE”

Made by .
Climax Engineering Co.
8 W. 18th Ave., Clinton, lowa

Builders of Internal Combustion Engines for Automotive and
Industrial Pawer Purposes
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Hle & Kilburn

-

W\ SEATS

Lead the
World

in the
qualities
that count

All Steel Seat
Raltan Spring Cushion

Neatness
Lightness
Simplicity
Strength

Light
Welght
Steel Seat

No Costlier Than Others

Write
for
Particulars

Standard
Interurban
Steel Seat

Hale & Kilburn Corporation

American Motor Body Co., Successors

Works: Philadelphia

NEW YORK
30 Church Si.

CHICAGO WASHINGTON
McCormick Bldg. Munsey Blde.
ATLANTA FRISCO
Candler Bldg. 71 First St.

To bring the
American Manufacturer
closer to the
Spanish-reading Engineer
INGENIERfA INTERNACIONAL an-

nounces the appointment of Philip Seabury
Smith as associate editor. Mr. Smith’s in-
timate knowledge of Latin America and Spain
will be of inestimable value to the Spanish-
reading engineer and to the American manu-
facturer.

READERS of Ingenieria Internacional will
follow Mr. Smith’s work with particular in-
terest because of the need for new methods
and equipment to cut their costs of construc-
tion, production and operation.

AMERICAN MANUFACTURERS of equip-
ment, materials and supplies used in the in-
dustries served by Ingenieria Internacional
will be helped, in selling their proper quotas
abroad, by Mr. Smith’s accurate knowledge
of these needs.

INGENIERIA INTERNACIONAL is ex-
panding its editorial services at this time
because it believes that “1922 will be a year
of recuperation.”

PHILIP S. SMITH
becomes Associate Editor of
INGENIERIA INTERNACIONAL

HILIP 8. SMITH (Ph.B., neering and industrial field. H
Yale University) began his  hastraveled extensively through
career with the General Electric  Latin Ameriea and Spain and

April 15, 192

Company in 1907, During the
last five years of his experience
with this cempany, he had
general supervision of the sale
of motors and miscellaneous ap-
paratus thronghout the world.
Since March 1916, he has been
with the U. S. Department of
Commerce and last year he was
made Chief of the Latin-Ameri-
can Division.

Mr. Smith has made a ther-
ough study of every phase of
commercial activity in the engi-

is the anthor of ninety-three in-
dustrial reports for American
manufacturers. Few engincers
have had an opportunity to
investigate such & wide variety
of projects, )

As associate editor, Mr. Smith
will assist the editor-in-chiel,
Mr. Havens, io strengthen In-
genserfa Internacional's effec-
tive, work in developing the
foreign commerce of the United
States.

INGENIERIA INTERNACIONAL

(INTERNATIONAL ENGINEERING)
Tenth Avenue at 36th Street, New York City

One of the McGraw-Hill Industrial Publications

Power
Electrical World
Electrical Merchandising

Engineering and Mining Journal

Electric Railway Journal
Bus Transportation

Ingenicria Internaciol
Engineering News-Record

Journal of Electricity and Western Industry
Elcetrical Review and Industrial Engineer
Chemical and Metsllurgical Engineering
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BRAKE SLACK
ADJUSTERS

LACK in the brakes shortens brake-shoe point of contact. The adjustment is automatic
life. Brake shoes are costly and car- and inexpensive, and lasts throughout the life of
house labor even more So. _Inspections the brake shoe.
and upkecp require too large a force on S-W brake slack adjusters eliminate the old-time

nmoots‘l:)er?rl]lc‘::gsse d w?r?)fee:cybir;(li(er:l:g:sugr?il:;%zpz?); night inspections, waste of air because shoes are
set with resulting slow rates of braking and poor :ngaiz:etccts}slgr cosrtrrzclzasd(;s[::a&c: bfrr:g rtlh ¢ i:}vheel,
stops. Railway executives must face these facts - . . . SRR

squarely. S-W brake slack adjusters are a big step toward

. ) . maximum revenue cars because increased schedule

Automatic devices are safe and economical. S-W speeds are obtained by making safer the use of
brake slack adjusters are no exception. They take high rates of braking with smooth stops
up the slack in such a manner that the brake i )
shoe gets an evenly distributed wear at every You need to economize—let us show you how.

SMITH-WARD BRAKE COMPANY

233 37th Street, BROOKLYN, N. Y. !

T

L T (A T [T i
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PUBLIC RELATIONS!

Don’t Break Faith— with Those who Ride

They are none too many now! You can’t afford to lose any more
to the private automobile or the jitney temptation.

If you break faith—by failing to give frequent, fast and regular
service to those who ride, what chance have you of retaining their
permanent friendship. And the friendship and good will of the
public are, after all, a Public Utility’s main asset.

Equip with acceptable, standard one-man safety cars—not with
made-over substitutes. Then give more service at less cost per car
mile and make more friends.

SRR TH D T T IR WO R IERITEUTTRTT

Brake-Rigging Continuously Taut with—

GOULD
Slack
Adjuster

Specified by United Rail
ways & Electric Co., ¢
Baltimaore, for latest safet
AN cars.
Adjusting Rod -8
Details ot the Gould Type Slack Adjuster as applied to an Electric par Truck

/h\\\\\.\\\\\;l

How often you notice a motorman running with brakes stalling Gould Automatic Slack Adjusters, which keep

partially set up, due to over-anxiety to be sure that all
the slack is out of rigging. The waste of power and
wear on brake shoes in such cases is appalling.

Remove the incentive to run with brakes set up, by in-

30 East 42nd St., New York City

R R n AR

Write today for further information

GOULD COUPLER COMPANY

Works: Depew, N. Y.
e s T T T e L T L L O L R LU L R R L TR T AR AR L LLTRR (LRI RRLEOLL L)

the brakes always ready for instant response to the
operator’s effort. Incidentally you will save materially on
shop expense, which occurs from the necessity of frequent
manual adjustments of brake rigging when it is not
taken care of by Gould automatic adjusters.

The Rookery, Chicago, I
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Fig. 2 Fig. 3 Fig. ¢ Fig. 5

,' Nuttall’s New Process
‘of Drop Forging
otor Pinion Blanks

he illustrations above show the various
‘steps in forging Nuttall special drop-
i orged motor pinion blanks.

|
. Figure 1—Section cut from square

rolled billet.

Figure 2—Billet upset and rounded.

Figure 3—Blank rough forged—first
forming operation in re-
taining die.

i

Figure 4—Blank finish forged—sec-
ond forming operation in
retaining die.

Figure 5—Blank sized and trimmed
—ready for machining.

Result—Improved Basic Material.

This process produces a basic material
with close-grained interwoven fibres—free
from the type of forging flow lines com-
mon in rolled bars.

This basic material, when subjected to the
Nuttall BP heat treatment, has toughness
d ductility to withstand shocks and
strains, and hardness to resist wear—an
deal combination for railway motor
ervice.

RDNUTTALL COMPANY
PITTSBURGH s PENNSYLVANIA

All Westinghousa Electric & Mfg. Co.
District Offices are Sales Repreuentatives
in the United States for the Nuttall Elec-
trlc Railway and Mine Haulaga Products.
In Canada: Lyman Tube & Supply Co.,
Ltd., Montreal and Toronto.

ll-ll

“Built for Service’’

Chillingworth

One-Piece Drawn Steel
Seamless Gear Cases

Made in a plant devoted ex-
clusively to the manufacture
of gear cases.

A highly Specialized Prod-
uct combining light weight
with strength and durabil-
ity, and eliminating objec-
tionable seams and rivets.

Once Used
Always Specified

Chillingworth Mfg. Co.

Jersey City, N. J.
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TRUCK WITH TOWER IN RUNNING POSITION

This 3-Section

TRENTON TOWER

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.

IIlllIIIIIIIIIIlIllIIIIIIIllIllllIlIIIIlllIllIlIIlll}llllllll

We'll gladly send you details.

J. R. McCARDELL CO.

Trenton, New Jersey, U. S. A,

LTLUCTLT S U] i

HEIUTHIU R B RO

HIGHEHTBITHH AT

Drip Points for
Added Efficienc

They prevent creeping moisture and quickly drain the petti
coat in wet weather, keeping the inner area dry.

The Above Insulator—No. 72—Voltages—Test—Dry 04,008,
Wet 31,400, Line 10.000.

Our engineers are always ready to help you on your glass
insulator problem. Write for catalog.

Hemingray Glass Company

Muncie, Ind.
Est. 1848—Inc. 1870

TROLLEY WIRE

WEATHERPROOF WIRE
AND CABLE

PAPER INSULATED
UNDERGROUND CABLE

MAGNET WIRE

Reg. U. §. Pat. Office

Galvanized Iron and Steel
ire and Strand

Incandescent Lamp Cord

AMERICAN ELECTRICAL WORKS
PHILLIPSDALE, R. I.

Boston, 178 Federal;* Chicago, 112 W. Adams; Cincinnati, Traction Bldg:
New York. 233 B'way; San Franclsco, 612 Howard; Seattle, 100 1at Ave. Bo.

~

Sr——— T .
THE “WIRE LOCK”/ / THE CHAMFERED JOINT

COMBINE
Lowest Cost
Least Maintenance

Lightest W
Greatest Adapt
Catalog compleie with engineering data sent on request

ELECTRIC RAILWAY EQUIPMENT CO.

CINCINNATI, OHIO
New York City, 30 Church Street

Peirce Forged Steel Pins
with Drawn’ Separable Thimbles

Your best insurance against insulator breakage

Hubbard & Company

PITTSRURGH PA,

i

LG TH

Transmission Line and Special Crossi
Structures, Catenary Bridges

WRITE FOR OUR NEW DESCRIPTIVE CATALOG

ARCHBOLD-BRADY CO.
Engineers and Contractors SYRACUSE, N

i QUIEHTHHTTG BT

Electrical
Wires
and
Cables

 ROEBLING

JOHN A. ROEBLING'’S SONS CO., Trenton, N. J.

B

Chapman
Automatic Signals
Charles N. Wood Co., Boston [
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. A REAL RAIL BOND TESTER

The Vawter New Type Direct Reading
‘ Instrument Is in a Class by Itself

PEERLESS
DIRECT READING

RAIL BOND TESTER -
DIRECTIONS

COMPANY.

LEVERING

]

Send for Bulletin if you hove Roil Bonds

THOMPSON-LEVERING COMPANY
ladelphia, Pa. P , U. S. A.
enira, gen

The J. W. Murphy Co., 108 S. LaSalle 8t., Chicago, Ill.

Pa.ciﬂe Coast Agent:
Ing Knight Company, Underwood Bldg.. San Francisco, Cal.
T T T O RN TR T

TANDAR

Wires, Cables, Cable Accessories
Superior quality, economical prices

Standard Undergrouncd Czble Ce.

Boston Phlladelphla Plttshurgh Detrolt
New York Washington Chicago St. Louls
San Francisco

. . e ——
Hollowspun
Concrete Trolley
Poles Insulated
at East Grand

Blvd., Detroit,
Michigan. . s

iy | Massey Concrete
. TR | Products Corp.

s
Chicago Pittsburgh New York !} 9
Atlanta Dallas St. Louis "
Salt Lake Clty g

I mnImnIe

TR 1]

FLOOD CITY

Rail Bonds and Trolley Line Specialties
Flood City Mfg. Co., Johnstown, Pa.

U T THTH

AETNA INSULATION LINE MATERIAL
d Rail Insulators, Trolley Bases, Harps and Wheels, Bronze and
eable Iron Frogs, Crossings, Section Insulatora, SQt.ion Switches.
Albert & J. M. Anderson Mig. Co.
289-93 A Street, Boeton, Mass. __ -
Eatabllshed 1877
Branches—New Yeork, 135 B'way.
ade!phia, 429 Real EstateTruat Bldg. Chicago. 105 So. Dearborn St.
London, E. C. 4, 38-39 Upper Thames St.

AT TR E AT T T R RS O L AT A T AR TR A B E31 I.IHIBFE

.ﬂNA CONDA

[T

Copper Wire
111 W Hashington St.,Chicago

LDl DU R TR A DR T T R TG G TT  T D e

A Single Segment or a Complete Commutator

turned out with equal care in our shops. The ordera we
differ only in magnitude; amall orders command our utmost
e and skill just as do large orders. CAMERON quality
plies ta every coll or segment that we can make, aa well as to
commutator we build. That's why ao many electric rafl-
men rely absolutely on our name.

ameron Electrical Mfg. Co., Ansonia, Connecticut

AUTOMATIC SIGNALS

Highway Crossing Bells
Headway Recorders

NACHOD SIGNAL COMPA.NY. INC.
LOUISVILLE, KY

i AR RO O R S A T )

T e e T T T T TR AT A T4

]

G Rt wamhﬁtamk forPa:smg Sidl
wikom atic Safety Switch Stands

Manganess Construction « TeeRail SPWN

AAMAPO IRON WORKS

MILLDVIEN NBWY

gl BRG]

I
Povie & Hillnor s M1 awd N Balls NY- NewYek OFice 30 Clrurch ¢
e T T T T T AT O RS TTRER R R L S

MH&WMNJNEII. wis. U.S$.a.

Electrical Machinery, Steam Turbines, Steam Engines,
Condensers, Gas and Oil Engines, Air Compressors,

Air Brakes

T L TR T R T RIS
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Impericl under electric roilway.

|MpER|AL<@¥ Corrugated

> ULVERTS

Riveted

Under the more important stretches of track
—where dependability is the chief requisite
—there you will ind IMPERIAL Riveted
Corrugated Culverts. Made of anti-cor-
rosive Toncan Metsl, they can be depended
upon to give perfect service for yesrs and
years. Those installed over fourteen yesrs
ago show no signs of rusting thru.

IMPERTALS sare made in all of the stand-
ard diameters. Can ship within a few dsys
after receiving order. Write for delivered
prices.
The Canton Culvert & Silo -Co.
—Mfgrs.—

Canton, Ohio, U. S. A.

American
Rail Bonds

CROWN

UNITED STATES
TWIN TERMINAL
SOLDERED
TRIPLEX

Arc Weld and 'Flame Weld

Send for new
Rail Bond book

American Steel & Wire
CHICAGO Company

NEW YORK

PAXSON’S

Track Brooms
—built for the work

* The broom part is flat spring-steel
wire. The chisel on the other end
of the handle will loosen any obstruc-
tion, and the broom will throw it.

Send for a sample.

J. W. PAXSON CO.
Philadelphia, Pa.

Nicetown Lane and D Street

DON'T FORGET

to consult the

SEARCHLIGHT SECTION

of this issue

It may hold the very
opportunity for which
you have been seeking

If you do not find what
you want, perhaps a
small ad will help you.

DISPLAYED ADS
$5 or less per inch

UNDISPLAYED ADS
Positions Wanted—4 cents a word
All Others—8 cents a word
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Reg. U. S. Pat. Off.

“Superior Coil Winding Machme

ELECTRICAL INSULATION

Micanite armature and com-
mutator insulation, commu-
tator segments and rings,
plate, tubes, etc., Empire oiled
insulating materials; Linotape;
Kablak; Mico; and other
products—for the electrical
insulating requirements of the
railway.

Catalogs will gladly be furnished

MICA INSULATOR COMPANY
Sole Manufacturers of Micanite

Established 1893

| Church St., New York
Works: Schenectady, N. Y.

)

542 So. Dearborn St., Chicago

O RGIB TGO

IR mmE

,
- I

LTS

H I
"

The machine that will meet all
your Coil Winding requirements

OTOR gear

driven, built
for heavy duty as
well as for light
coil winding.

Write for partic-
ulars that will
give you complete
information on
this machine.

Armature Coil Equipment Co.
3202 Scranton Road
CLEVELAND, - OHIO -

Manufacturers of Motor Repair Equipment.

B. A. Hegeman, Jr., Presldent

A Itegeman, Vice-Pres. snd bnzl
Fred C. .I Dell Seeretary

Grand Central Terminal
452 Lexington Ave., Cor. 45th St.,, N. Y.

| So. Dearborn St., Chicago, 11, Munsey Bldg.,, Washington,
National Railway Appliance Co.
100 Boylston Street, Boston, Mass.

RAILWAY SUPPLIES

i Steel Gears unid Pinlons

lerson Slack Adjusters Speclalties
esco P'alnt Dils ttartinan Centering Center Plates
ham [topper Door Device Economy Power Saving Meters

sible Drop tirnke Staffs It & W Elcetric lleaters
(linnm Insulation Gnrland Ventilators
lo-American Varnlshes, Pitt Sunders

aints, Enamels, Surfacers, National Safety Car Equipment
Cleaner. Ca.’s One-Man Safety Cars
i Central Equlpment Compuany’s

ry Nide Bearings ttand Iolds

elc Castle, First Vice-Prosident W, C. Llncoln Mgr., Sales &
atlonal Railway Appliance Co.

seman-Castle Corporation National Rullway Applinnce Co,

Drew Line Material and Railway

U T T L T T T R T

LTI

i {111

e R U R U T T O T AT U

High-Grade Track
Work

SWITCHES—MATES—FROGS—CROSSINGS
COMPLETE LAYOUTS
IMPROVED ANTI-KICK BIG-HEEL SWITCHES
HARD CENTER AND MANGANESE
CONSTRUCTION !

[

New York Switch & Crossing Co.
Hoboken, N. J.

(H]
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The Ford Tribloc is of all-steel con-
struction; its factor of safety is 3 1-2 to
1. There is never a breakdown. Its
hoisting ratio is 25 to 1. The planetary
gears transform every pound of initial
pull into twenty-five pounds of lift.
Never any danger of backsliding,
never a strain on your men.

It can be operated from any angle.
Due to the patented Loop Guide, the
hand chain never gags or overrides its
wheel. It is always handy to its work,
Hung from rollers mounted on I-Beam
trackway, there is no temptation to
leave it idle. It lifts, carries and
lowers weights up to 40 toms, with
never a strain, never a hitch, never
an accident.

Write for particulars

FORD CHAIN BLOCK CO.
2d and Diamond Sts., Philadelphia, Pa.
Over-zeaz Reprezentativa

ALLIED MACHINERY CO. OF AMERICA
51 Chambers St., N. Y., U.S. A

Paris Brussels Turin Bnrcelonn Rio de Jana_lro

S

22°4-D

ESY i85S Ablco

merican’
NSULATING

C OMPANY

WO, LB BAT. OFF,

HILADELPHlA
EN NSYLVANIA

s American’’ Electric Railway Automatic Signals. ' !
RECLAIMING MACHlNES} for recovering
INSULATING MACHINES { insulated wira

WILLIAMS’ SUPERIOR
Drop-Forged Wrenches

Over 40 standard patterns
in 1,000 sizes

Wrench Book?

J. H. WILLIAMS & CO.
“The Wrenech People”’

BROOKLYN BUFFALO CHICAGO
143 Richards St. 143 Vulcan Si. 1143 W. 120 S5t

At

Builders since 1868 of

Water Tube Boilers

of continuing reliability
BRANCH OFFICES

THE BABCOCK & WILCOX COMPANY

85 LIBERTY STREET, NEW YORK

Makers of Steam Superheaters
since 1898 and of Chain Grate
Stokers since 1893

BRANCH OFFICES

=
£ BosSTON, 49 Federal Street DETROLT, Ford Building
§ PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street
g PITTSBURGH, Farmers Deposit Bank Building HoUSTON, TEXAS, Soulhern Pacific Building
g CLEVELAND, Guardion Building DENVER, 435 Seventeenth Slreet .
’g‘ CHICAGO, Marquette Building 7 SALT LAKE Clry, 7056 Kearns Building
E CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldou Building
£ ATLANTA, Candler Building LoS ANGELES, 404-6 Central Building
E TucsoN, ARIZ, 21 So. Stone Avenue Bayoune, N.J. SEATTLE, L. C. Smith Building
H ForT WORTH, TEX., Flatiron Building Barberton, Ohio Havawna, Cupa, Calle de Aguiar 104 -
E HoxorLuiu, H. T, Castle & Cooke Building SAN JUuaN, PorTo Rico, Royal Bank Building
=
Enmmmmumuammomsmmoommonmmonm
[T T
BAKELITE-DILECTO
The fields of usefulness for Bakelils-Dilecto are many and varied because of
!ﬁl’ M.uwrmvrl melrlt nv;alxilmna}-lsll;a khrl:f:w&xio ‘:,valllbls :{A f;imeh,hl;l;lu or“rodl.
e exceptions] qualilles of Bakellto-Dilecto sre satlafying e ¢ rallways .
sll over the country. Lorestigale. high-grade R. R. Track and Car Jacks.
The Continental Fibre Co., Newark, Delaware
Branch Offices:
CHICAGO, 333 8. Michigan Ave. NEW YORK, 233 Broadway b
Plttsburgh Office, 301 l"mb Ave, 8an l‘runelaw OMco, 535 Market Bt The BUCkeye JaCI.{ Mfg' CO
Angeles Ofee, 41) 8. Maln St. Alliance, Ohio
CANADIAN OFFILE. 89 Waellington St., W Toronto, Ont.
u (R T OO DT COI RN LSOO T OO ORI CO AN O AR TR
E [ ] C AT EROD N O O O OO DA D OO SO
i A , : :
% A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits
£
i POWER SPECIALTY COMPANY, 111 BROADWAY NEW YORK _
Rnatnn Philadelphia Pittsburgh Eansas City Dallas San Prancisco London, X
Emumlmuummnmmun Qo T un mmm (OO
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International
Registers
Made in various types and sizes

to meet the requirements of
service on street and city system.

Complete line of registers,
counters and car fittings.

Exclusive
HEEREN

selling agents for
ENAMEL BADGES.

Type R-10

The International Register Co.

15 South Throop Street, Chicago, Illinois

(IO

Universal
Changer

Adjustable

The hest chsager on the market.
Can be adjusted by the conductor to
throw out s vsarying numhber of
coins, necessary to meet changes in
rates of farea.

Flexible

Each barrel s separate unit, per-
mitting the conductor to interchange

i
the barrels, to suit his personal re-

I | | l '
! F ! . I
» _'
quirements and to fscilitste the sd-

o ¢ dition of extra barrels.

JOHNSON FARE BOX COMPANY

Ravenswood, Chicago, Ill.

h

{

“LE CARBONE"
CARBON BRUSHES

'LE CARBONE
- CARBON BRUSHES

W. J. Jeandron

345 Madison Avenue
New York City

Pitteburgh Office:
636 Wabash Building
San Frencleco Office:
5§25 Market Street

Canadian Distributors:
Lyman Tube & Supply Co., Ltd.
Montreal and Toronto

Direct
Automatic
Registration -

By the
Passengers

Rooke Automatic

Register Co.
Providence, R, 1.

R

Use them in your terminals—

PEREY TURNSTILES
or PASSIMETERS
Faster than ths ticket seller

Perey Manufacturing Co., Inc
30 Chureh Rtreet, New York City

[T

i

RAILWAY MOTOR BRUSHES

N
o

407

Grade 407 is universally recognized and adapted as the premier
compressor motor brush on standard railway systems. -One of a
series of standard railway compressor motor brushes.

COLUMBIA BRUSHES

COST NO MORE — LAST LONGER

NATIONAL CARBON COMPANY, INC.
CLEVELAND, OHIO SAN FRANCISCO, CaiL.

Tickets and Cash Fares.
THE CLEVELAND

accommodates both

The Cleveland Fare Box Co.

CLEVELAND OHIO

Canadian Cleveland Fare Box Co. Ltd.,
Preston " Ontario

s What Is In A Gallon? I I

Consider what you actually pay for in lnsnlmlnt
per cent 1s basic materisl, what {8 benzine, spirit or otber -olvenn

See our page in the March 18th Issue!

The Sterling Varnish Co., Pittsburgh, Pa.

HINENG;

75% of the electric railways

-V Punches $

Send for (."otolo‘ <
BONNEY-VEHSLAGE TOOL CO., Newark, N.J.

Iornflex Tosulse
tlon Psper has no
grain. Folds with-
out eracklog.

Peerless Insnlatloo
Papee has 25 to
50 per cent hlzhn

EsUPERwSEASONED FIB

NATIONAL FIBRE & INSULATION CO.
Box 420 Yorklyn, Delaware.

RE?

i
]
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Brake Shoes
A.E.R. A. Standards

Diamond “S" Steel Back is the Best Type

Standard

Patterns

for

SAFETY
CAR

D-67 for Narrow Treads
D-87 for Wide Treads

American Brake Shoe and Foundry Co.
30 Church Street, New York

332 So. Michigan Ave., Chicago Chattanooga, Tenn.

PR
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\

oundri

ST.LO!

American ;
NEW YORK CHICAG

BETTER THAN BABBITT

wears longer—runs cooler—costs less

used by electric railways at home and abroad

AJAX BULL BEARING ALLOY

made from t“e purest virgin metals to a scientifically co tect formula by the
AJAX PROCESS which greatly increases endu ance and wea ing qualities.

THE AJAX METAL COMPANY
Established 1880
Main Office and Works: Philadelphia, Pa.

Perry Hartman

Side Bearings and Center Plates

Reduce Your Power Bill and
Make Your Cars Easy Riding

Flange wear is greatly reduced, rail wear decreased
and derailments prevented. “Nosing” of truck is
stopped. No lubrication. Car maintenance re-
duced. 200,000 in use.

Write for details.

BURRY RAILWAY SUPPLY COMPANY

Peoples Gas Bldg., Chicago
Electric Railway Sales Distributors: Holden & White, Ine., Ch
—National Ry. Appliance Co., New York—Ry. & Power
Corp., Toronto, Can.

The Kalamazoo Trolley Wheels

have always heen made of en- ~——— -
tirely new metal, which accounts
for their long life WITHOUT
INJURY TO THE WIRE. Do
not be misled by statements of
large mileage, because a wheel
that will run too long will dam-
age the wire. If our catalogue
does not show the style you
need, write us—the LARGEST
EXCLUSIVE TROLLEY
WHEEL MAKERS IN THE
WORLD.

THE STAR BRASS WORKS
KALAMAZOO, MICH,, U. S. A.

G T S G G GUE T

ELECTRIC HEATER EQUIPMENTS

- e Address All

Sommunicatldz’i B
0

BUSH
TERMINAL
(220 36th St.)
Brooklyn, N. Y

Literature on
Request

S BT T O G R G T T T T T

EULLUBRT T IO TR (T T D TR T R TR O )

the best obtainable. Write for Na
Complete Catalogue.
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ADVERTISING RATES
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- Think WSEARCHLIGHT First 1

'POSITIONS VACANT —Business Opportuni-
ties and other undisplayed ads, 8 cenis
a word, minimum $2.00 an insertion.

TIONS WANTED—Evening work

anted, {utoring and other undisplayed
of individuals looking for employ-
4 ceats a word, minimum 75 ceats,
nble in advance,

ADD 5 WORDS for box number in undis-

DISCOUNT OF 109, if

played ads if replies are to any of our
offices, There is no extra charge for
forwarding replies.

one payment is
made In advance for 4 consecutive inser-
tions of undisplayed ad.

ADS IN DISPLAY TYPE—Space s sold by
the inch (30 in. to a page), the price
depending upon total space used within
a year, some space fo be used esch issue..

RATE PER INCH for ads {o display space:

lto 31in, $4.50 anin. 15 to0 28 In,, $3.80 an in.

4tp 7in.$4.30anin, 30to 48 1in., §3.60 an in.
8to141in, $4.10anin. 50 to 90 in., $3.79 sn in

POSITIONS VACANT

IR of maintenance of way wanted
property in Middle West; young
duate civil éengineer with some prac-
xperience preferred. P-412, Elec.
Jour.,, Leader-News Bldg., Cleveland,

Y overhead line foreman wanted.
eastern Pennsylvania. Must
able and able to handle entire
ad railway line work. Applica-
ill not be considered unless fully

State salary and send refer-
P-411, Elec. Ry. Jour. Real
Trust Bldg., Phila.

POSITIONS WANTED

ROTARY CONVERTERS

1—500 kw. Weslinghouse, 3 phase, 60 cycle, 280 volta A.C.; 8§00 volts D.C.; 400 r.p.m., with 2—200
kw, Westinghouse 2400/380 volt transformers, alao awitchboard.

2—300 kw, Stanley, 3 phase, 25 cycle, 380 volts A.C.; 600 volt D.C.; speed, $00 r.p.m,.; complete,

witb suitable transformers. also panela,

1—300 kw, Westinghouse, 3 phase, 80 cycle, 370 volts A.C.; 575 vwolta D.C.: 000 r.p.m.

MOTOR GENERATOR SETS

2—1000 kw. Genero! Electric Synchronoua Motor Qenerator Sets, each consisting of 1—1000 kw.,

voll type MPC, 514 r
514 r.p.m. eynch. motor,

r.p.m., D.C. generator, and 1—1400 kvs., % phase, 80 cycle, 2300/4089 volt,

DIRECT CONNECTED ENGINE UNIT

1—3850 kw. Qen. Elec. 575-volt Compound Wound 100 r.

d to 22 and 54 x

G direct
48 Greene Wheelock cross compound heavy duty t-nlve engin®, complete with lurfnc- condenaing

equipment snd psnel; price, f.0.b. cars, §7,50

ARCHER & BALDWIN, Inc., 114 Liberty St.,, New York City
Telephone 4337-4338 Rector

16 years' experi-
light and power;
Elec. Railway Jour.

‘Ol or asslstant;
electric rallway,
ferences. PW-409,

NTY years’ experience all branches
* and interurban railways, wish con-
ion as mastler mechaniec, large prop-
or manager small company; also
harge maintenance work, 225 motor
ks, 3 years. PW-414, Elec. Ry. Jour.,
. Colony Bldg,, Chicago.

painter wants position, all-around
, Yyears of fine experience. Wounld
€ charge, and do lettering. PW-408,
¢. Ry. Journal.

STER MECHANIC or general foreman ;
‘vears’ experience on all types of rail
y motors, also one-man cars and line
'K § i«\-l reference. PW-407, Elec. Ry.
rnal.

ERINTENDENT construction, cate-
y trolley, trolley, high tension trans-
slon, elther pole or tower, capable
dling complete layout; start $300 per
nth. PW-406, ¥lec. Ry. Journal,
1 Estate Trust Bldg. Phila., Pa.

SRINTENDENT  of transportation,
' railway field on large city and in-
irban properties, desires a change and

consider any good size property

e over details and get results. Very
cessful in handling labor, capable of
ding np an organlzation that would
to valne of any property. Best of
rences from men of highest integrity
railway fleld. Personal reasons for
iring change., PW-404, Elec. Ry.

rnal, Old Colony Bldg., Chicago, Ill

AGENTS AND SALESMEN

Salesman Wanted

g on street railways to sell our prod-
s as a side line, AS-413, Elec. Ry,
r., Leader-News Bldg., Cleveland.

700 tons new 9 ln.'

GIRDER RAIL

enna. Steel Co. Section 228, 107 1b. to

 yard. Attrsctlveﬁprlce upon application.
bject & Company’s In-
ction. Prompt ah!pment..

H. M. FOSTER COMPANY
Contineatsl Building, Baltlmore, Md.

ST T P T TR

STANDARD FLATCARS—$350.00 Each

50 cars, 60,000 Ibs. capacity, 8 sill constr.,

36 ft, long, Simplex trucks, passing

all MCB and ICC requirements; immediate shipment.
S. W. LINDHEIMER, First National Bank Bldg., Chicago

FOR SALE

SECOND HAND CARS

irucks and motors

ELECTRIC EQUIPMENT CO.
Commouwealth Bldg., Phila., Pa.

P TR T T

FOR SALE
22 New G, E. 203 P

MOTORS

TRANSIT EQUIPMENT CO.
501 Fifth Ave. New York

h a proven record of 17 years in elec- |

-

SOME ONE WANTS
TO BUY

the equipment or machinery that you are

not using.

This may be occupying valuable space,
collecting dust, rust and hard knocks, in

your shops and yards.

SELL IT BEFORE DEPRECIATION SCRAPS IT

THE SEARCHLIGHT SECTION
IS HELPING OTHERS

—LET IT HELP YOU ALSO

0128
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WHAT AND WHERE TO BUY

Equipment, Apparatus and Supplics Used by the Electric Railway Industry with
Names of Manufacturers and Distributors Advertising in this Issue

Advertiging, Street Car
Collier, Ine., Barron G

Air Recelvers & Aftercoolers |

Ingersoil-Rand Co
Anchors, Gay .
Elec. Service Suppliea Co.
Onio Brasa Co.
Weatinghouae E. & M. Co.
Anti-Climbers
Rallway Improvement Co.

Armature Shop Toole
Armature Coil_Equip. Co.
Elec. Servica Sup.
Axles

Bemia Car Truck Co.
Cambria Steel Co.
Midvala Steel & Ord, Co.
St. Louis Car Co.
Axle Strslghtenera&

Co.

Columbia M. W M. I. Co.
Axles, Car Wheela

Bemia Car Truck Co.

Brill Co., The J. G.
Weatinghouaa E. & M. Co

Babbitt Metal

Ajax Metal Co.

More-J‘onesn Bd & M. Co.
Bahbltting e\ ces

Columbia M & M, 1. Co.
Weatern Electﬂc Co.
Badges and Bnitoos

Elec. Servica Sup. Co

Int. Register Co..

Batteries Dry

National Carbon Co.
Weatera Electric Co.
Batteries Storage

Western Electric Co.
Bearings and Bearing Metais
-AJg;{i Metal Co.

More-Jones Br
St. Louis Car Co.
Westinghouse E. & M. Co.
Beariugs, Center and Roller
Stde
Burry Railway Supply Co.
Stacki Co.. A,
Bells and Gengs
Brill Co., Tha J. G.
Columbia M. & M. L
Consolidated Gar Heat.mz

Col.

Elpc. Service Sup. Co.

St. Louis Car Co.
Benders, Ra

Weatern Electric Co.
Bollers

Babcock & Wilcox Co.
Beller Tubes

Cambria Steel Co.

Midvale Steel & ord. Co.
Bond Testers

Amer. Steel & Wire Co.
Elec. Serv. Sup, Co.

Rall Welding & Bonding Co.
Bondiog Appaml:us

Amer, Steel & Wire Co.
Elec. Ry. Improvement Co.
Service Sup. Co.
Ohio Brasa Co.

Raill Welding & Bonding Co.
Railway Track-work Co.
Bonds, Rali

Amer. Steel & Wire Co.
Elec. Ry. Improvement Co.
Elec. Service Sup. Co.
General Electric Co.

Ohio Brass Co.

Rail Welding & Bonding Co
Weatinghonse E M. Co.
Boek Publishers
McGraw-Hill Book Co.. Ine.
tirackets and Cross Arms

eo

{S: Poles, Tles,
Posts, Ete,)
Bates Exp. Steel Tr. Co.

Elactric Ry. Equipmenv. Co.
Elec. Service Sap.

Ohio Brasa Co.

Western Electric Co.

Brake Adjueters

Gould Coupler Co.
National Ry. Appliaace Co.
Smith-Ward Brake Co.
Westinehouaa Tr. Br. Co.
Brake Sho

Amer, Br. Shoe & Fdy. Co.
Barbour-Stockwell Co.
Bemia Car Truck Co,

Columbia M.
St. Louig Car Co.
Welerbach Brake Shoe Ce.

Brakes, Brake Syetems and
Brake Parta
Allia.Chalmera Mg, Co.
Bemia Car Truck Co.
Brill Co., The J. G,
Colombia M. W. & M. I, Co.

Genera) Electric Co,
National Brake Co.

Safety Car Devicea Co.
5t. Louis Car Co.
Westinghouas Tr. Br. Co.

Brooms, ck, Steel

Rattan
Aéner. Rattan & Reed Mlg.

0.
Paxson Co., J. W.
Brushes, Carben
General Electric Co.
Jeandron, o

Le Carbone Co,
National Carhon Co.
Weatern Electric Co.
Westinghouae E. &
Brushes Graphite
National Carben Co.
Brushes Wira Pnenmatic
Ingeraoll-Rand Co.

Brush Holders

Anderaon Mfg, Co., A. &

J. M.
Columbia M. W, & M. I. Co.
Buaes. Motor
Co Tha J. G.
Buah ng:
Nénl Fxbre & Iosulation
Bushings, Case Hardened and
Manganese
Bemis Car_ Truck Co.
Brill Co., J. G.
Cables. (See. "Wires
Cables)
Oarbon Brushes (See Brushes.
Carbon)
Car Panel Safety Switches
Consolidated Car Heating Co.

or

M. Co.

and

Westinghouae E. & M. Co.
ars

Cambria Sieel Co.

Midvale Steel & Ord. Co.
Cars, Dump

Differential Steel Car Co.
Car Lightlag Fixtures

Elec. Service Sup. Co,
Cars, Passenger, Frelght, Ex-

Brill Co.. Tha J. G.
Kuhlman Car Co.. G. C
McGuire-Cummings M‘fg Co.
Midyale Steel & Ord. Co.
National Ry. Apbpliance Co.
St. Loula Car Co.
Wason Mfg. Co
Cars, Second Hand
Eleciric Equipment Co.
Tranalt Equipment Co.
Cars, Self-Propelled
Gencral Electric Co.
Castlngs, Brass, Compesition
or Cepper
Ajax Metal Co.
Anderson Mig. Co., A. &

J. M.
Columbia M. W. & M. 1. Co.
More-Jonea Br, & Metal Co.
Oastings, Gray Iren and Steel
Metal Co.

& M., 1. Co.
St. Louls Car Co.
Catehers and Retrievers,
Trolley
Earll, Chae. 1.
Elec. Service Sup. Co.

Ohfo Braea Co.
‘Wood Co., Chas. N.
Catenary Constructlen
Archbold-Brady Co.
Circuit-Breakers
Cutter Elec. Mfg. Co.
General Electric Co.
Western_ Electric Co.
‘Westinghouaa E. & M. Co.
Clamps and Connectors fer
Wires and Cables
A‘?dﬂsun Mfg., Co, A. &

Elec. Ry. Equipment Co
Elec. Service Sup. Co.
General Electric Co.
Hubbard & Co.
Ohlo Brass Co.
Western Electric Co.
Westinghonse E, & M. Co.
Cleaners and Scrapers—Track
(Ses also Snow-Plows,
Sweepers and Breoms)
Brill Co., The J. G.
Western Electric Co.
Ctnstere and Sockete
General Electric Co
Coal and Ash Handilng (See
Conveylng and UHolsting
Machlnery)
Coastlng Recerders
Railway Improvement Co.

Code Signnl Systems
Western Electric Co.
Coil Banding and Winding
Machines
Armature Cotl Equlp Co
Columbia M. W. . Co.
Elec. Service Sup. Co
Coils, Armature and Fleld
Columbia M. W, & M. I. Co.,
General Electric Co.
Westinghouae Elec. & M Co.
Coila, Cheke and Kleking
Elec. Service Sup. Co.
Generai Elec. Co.
Western Elee. Co.
Westinghouae Elec. & M. Co.
Coll Forming Nsachine
Armature Coil Equip. Co.
Coin Connticg Machlnes
Intera’l Register Co., The
Johnson Fare Box Co.
Commutater Slotters
Elec. Service Sup. Co.
General Electric Co.
Weatinghouse E. & M. Co.
Commutator Truing Devices
General Electric Co.
Commutators or Parte
Cameron Elec'l Mfg. Co.
Cleveland Armature Worksa
Columbia M. W. & M. I. Co.
General Electric Co.
Mica Insulator Co,
Weatern (Electric Co.
Westinghouse E. &
Compressors, Air
General Electric Co.
Ingeraoll-Rand Co.
Wesatinghouse Tr. Br. Co.
Cempressors, Alr Pertable
Ingeraoll-Ran 0.
Cencrete Products
Maasey Concrete Prods. Co.
Concrete Reinlorelnz Bars
Cambria Stee!
Midvale Steel & Ord Co.
Condensers
Allia-Chalmers Mfg. Co.
General Electric Co.
Ingeraoll-Rand Co. -
Westinghouse E. & M. Co.
Connectors, Soldierless
Wesatinghouse E. & M. Co.
Connectors, Traller Car
Consolidated Car Heatlog Co.
Elec. Service Sup. Co.
Contrellers er Parts
Columbia M, W. & M, 1. Co.
General Electric Co.
Westinghouse E. & M. Co.
Cnntroiler Regulators
Elec. Service 8up. Co.
Controlling Systems
General Electric Co.
Westinghouse E. & M. Co.
Converters, Rotary
Allia-Chalmers Mig, Co.
General Electric Co.

M. Co.

Westinghouse E.
Con}!.']eying and Boletlng Ma-
chine!

Columbia M. W. & M. 1. Co.
Copper Wire

Anaconda Copper Mining Co.
Cord Adjusters

Nat'l Fibre & Insulation Co
Cord, Bell, Trolley, Register.

etc.
Brill Co.. The J. G.
Elec. Serv. Sap. Co.
Intern'l Regiater Co., The
Roebling'a Sona Co., John A.
Samson Cordage Worke
Cord Cennecters and Couplera
Elee. Servica Sup. Co.
Samaon Cordage Worke
Wood Co., Chae. N.
Couplers, Car
mer. Steel Foundriea
rill Co., The J. G.
Gnuld Coupler Co.
Ohio Braes Co.
Westinghouae Tr. Braka Co

Cran

Allia Chalmera Mig. Co.

Cross Arms (See Brackets)

Crossing Feundattens
Internsational Steel Tie Co.

Cressing Signals (See Sig-
nnla, Crossiog).

Crossing, Frog & Switch
Wharton, Jr., & Co., Wm.
Crnssings, Track (See Trnck,

Spectal Work).
Culverts
Canton Culvert & Silo Co,
Culvert Pipe Concrete
Massey Concrete Prods. Co.
‘urtalag and Curtaln Fixtures
Brill Co.. The J. G.
Elee. Service Sup. Co.

Mortou Mteg. Co.
. Louia Car Co.

Denter’s Machinery

Archer & Baldwin
Cleveland Armaturs Works
Elec. Eqmpmeut Co.

Foster Co., M.

Derniling De\lces {See also

Work).

Whartoo, Jr., & Co., Wm.
Destinatlon Signs

Columbia M. W. & M. I. Co.
Elec. Servica Sup. Co.
Detective Service
Wiah-Service, P. Edward
Dogs, Lathe

Williame & Co., J. H.

Dour Operating Devives

Con. Car Heating Co,
National Pneumatic Co., Inc.
Brill Co., The J. G.
General Electric Co.

Safety Car Devicea Co.
Deer & Danr Fixtares

Hala & Kilburn Corp.

Dours, Folding Vestibule
National Pneumatic Co., Inc.
Draft Rigging (See Couplers}
Drilts, Rock

Ingeraocll-Rand Co.

Drlils, Track

Amer. Steel & Wire Co.
Elec. Service Sup. Co
Ingersoll-Rand Co.

Ohio Braas Co.

Dryers, Sand

Elec. Service Sup. Co.
Electrle Grinders

Seymour Rail Grinder Co.,

E.E:

Eleetrical Wires and Cables
Amer. Electrical Works
Roebling'a Sons Co., J. A.

Engines, Gaselloe
Climax Eng.

Engineers, bousulting, Con-

tracting and Opersting
Allison & Co., J. S.
Archbold-Brady Co.
Arnold Co., Tha
Beeler, John
Day & memerman Inc.
Drum & . L.
Engel & Hevenor. Inc.
Fauatel, Robert M.
Ford, Bacoo & Davis
Gould, L. E.
Hemphlll & Wella
Holat, Engelhardt W.
Jackaon, Walter

chey, Albert S.
Sanderson_ & Porter
Smith & Co. C. E.
Stone & Webster
White Eng. Corp., The J. G.
Witl, Peter

Engines, Gas, Ofl er Steam
Allis-Chalmers Mfg‘. Co.
Ingeraoll-Rand Co.
Westloghouse E. & M. Co.

Fnre Boxes
Cleveland Fara Box Co.
Johneon Fare Box Co.
Nat'l Ry. Appliance Co.

Fence
Cambria Steel Co.

Midvale Steel & Ord. Co.
Fencves, Weven Wira and
Fence Posta

Amer. Steel & Wire Co.

Fenders and 'Wheel Guards
Brill Co., The J. G.
Cleveland Fare Box Co.
Elec. Service Sup. Co.

Star Brass Werks

Western Electric Co.

Fibre and Fibre Tubing
Continental Fibre Co.

Nat'l Fibre & Insulation Co
Weatinghouse E. & M, Co.

Flald Colls (See Cells).

Tlaxlioom {nsulatien

Nat’l Ry. Appliance Co.

Floedlighte

Elec, Servlce Sap_ Co.
Western Electric Co.

Plooﬂng Compositlon
éner. Mason Safety Tread

o

Fleor Plates
Amer. Abrasiva Metala Cn

Fargings
Cnmbna Stee l Co,
Columbla M. W, & M. 1. Co

Midvale Steel & Ord Co.
‘Williams & Co.,

Frogs, Track’ (Sea 'l‘rncln
Work)

Funnel Casting

Wharton, Jr Inc & Co..
Wm,

Fuses and Fuse Boxes
Columbia M. W. & M. I. Co.

- Houses, Siation & Watchs

. fnatrnments Measuring,

Consolidated Car Heating Co.
General Electrie Co.
Western Electric Co.
Westinghouse E. & M.
Willlama & Co.. J. H.
Fuses, Reflilable
Columhbia M. W. & M, 1.
General Electric Co.
Gagkets

Power Specialty Co.
Westioghouse Tr. Brake €
Gas-Electrie Cars
General Electric Ce.
Gas Producers
Westinghouae E, & M. (

Gates, Car
Brill Co., The J. G.
Gear Blanks
Cambria Steel Co.
Midvale Steel & Ord.
Gear Cases
Chillingworth Mlg Co.
Columbia M. W. & M.
Elec. Service Sup. Co.
Westinghouse E. & M.
Geurs and Pinieas
Bemia Car Truck Co‘
Colnmbla M. W. & M
Elec. Service Sup. Co.
General Electric Co.
Nat’'l Ry. Applisnce Co.
Nuttall Co., R.
Tool Steel Gear & Pinion
Generating Sets, Gas-E
General Electric Co.
Generators
Allis-Chalmers Mig. Co.
General Electric Co.
Western Electric Co.
Weatinghouse E. & M.
Gong (See Bells and Go
Greases (See Lubrican
Grinders and Orind. Su
Railway Track-work C
Wesatern Electric Co.

Grindlng Blocks and Y
Railway Track-work C
Guards, Trolley

Elec. Service Sup. Co.
Ohlo Braas Co.
Hammers Pneumatic
Ingerzoli-Rand Co.
Harps, TreBey
Andeﬁson Mig. Co.. A

More-Jonea Br.
Nuttall Co., R.
Star Brasa Worke
Western Electric Co.
Headlights
Elec. Service Sup, Co.
General Electric Co.
Ohio Brass Co.
St. Louls Car Co.
Heaters, Car (Electric)
Consolidated Car Heating
Gold Car Heat. & Light.
Nat'l Ry. Appliance Co.. F
Smith Heater Co.. Peter
Heatere, Car, Hot Air and
Water
Smith Heater Co., Peter
Heaters, Car (Stove)
Elec. Serviea Sup. Co.
Smith Heater Co., Peter
Holste and Lifts .
Columbia M. W. & M., I.
Ford Chain Block Co.

Hoists, Portable
Ingersoll Rand Co.

men’s Concrete
Massey Concrete Prod.
deullo Machlaery

1lia-Chalmera Mig, Co'ﬁ
Ing and Recording =
Elec. Service Sup. Co.
General Electric Co.
Themperon-Levering Co..
Westinghouas E. & M,

fasulating Cloth, Paper 8

ape
Geperal Electric Co,
Mica Inanlator Co.
National Fibre & Insul
Standard Underground

Co.
Western Electric Co.
Wﬁatinghouse E. & M

ln-nlntlng Varnighes
Sterling Varnish Co.,
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- Around Frogs, Switches
and Cross Overs

i “IntpEr:AL” Pneumatic Tie Tampers are just as effective in diffi-
- cult places as’on straight track. They do good work even in the
most cramped quarters—where hand picks and bars are awkward

and inefficient. They make good track all along the line.

’ Besides having this ability to thoroughly tamp all the track.
“Imperials are great labor savers. Four men with these tools
will do more and better work than twelve to fifteen men using
hand picks and bars.

Ask for a list of the many users who have made “Imperial”
Tampers part of their standard track equipment.

Ask
) INGERSOLL-RAND COMPANY for
ene\‘# 11 Broadway, New York 9123
Offices in all large cities
16577

ngersoll-Rand
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Insniation (See also Palets).
Anderson M. Cao.. A, & J.
Electric Ry. Equipmt. Ce.
Elcetric Service Sup. Co.
General Electric Co
Sterling Varnlsh Ceo., The
Western Electric Ce.
Westingheuse E, & M. Co.

Ingnlaters (See alsc Line
Mnterlal)
Andcrson, M., Co., A, & J.

M.
Electric Ry. Equipmt. Co.
Electric Service Sup. Co.
General Electric Co.
Hemingray Glaas Co.
Ohio Brasa Co.
Pittsburgh High-Veltage In-
sulator Co.
Western Electric Co.
Westinghouse E. &
Insalator Pins
Elec, Service Sup. Ce.
Hubbard & Co. f
insurance, Fire
Marah & ,McLennan
Jacks . (See alen

Holsta and Lifts).
Buckeye Jack Mfg. Co.
Elec. Service Sup. Co.

Joornal Baxes

Bemis Car Truck Co.

Brill Ce, J. G.
Janrtieon Boxes

Standard Underground Cabls
Lamps, Goards and Fixtures
Anderson M. Co., A. &

. M.
Elee. Service Sop. Co.
General Electric Co.
Westinghouse E. & M. Co.

Lamps, Are and Incacdescent
(See also Ileadlights).
Anderson, M. Co., . &

J. M.

General Electric Co.
Western Eleetric Co.
Westinghouse E, & M, Co.
Lamps, Signal and Marker
Nichola-Liotern Co.
Lanterns, Classlficatice
Nichels-Lintern Co.
Lathe Attachments

Willlams & Co., J. H

Lightning Protectlan
Aﬁderson M, Co., A. & J.

Elec. Service Sup. Co.
General Electric Co.

Ohio Brass Co

Western Electric Co.
Westinghouse E. & M. Co.

Line Materlal (See also
Bracketa, Insnlatara, Wires,

ate,
Anderson M. Co., A. & J.

Archbold-Bradv Co,
Celumbia M. W, & M. I, Co.
Eleetric Ry. Equipmt. Co.
Elee. Servica Sup. Co.
General Electric Co.
Hubbard & Co.

Mora-Jones Br, & Metal Co
Ohio Brass Co.

Western Electriec Co.
Westinghouse E. & M. Co.

Locking Spring Boxes
Wharton Jr., & Co., Wm.
Locomotlves, Eleeirle
%ecxgnge Electric (:OM‘f
-Cummings Co
Westinghouse E. & M ‘ Ce
Lnbricating P‘nzlnnru
Galena Sign Co.
Universal Lnbrhatlnx Co.

thﬂcnnts. 2}1 and Grease

T;lens
fversal Tmhﬂcating Co.
Vacuum Oil Ci

Machine Toels

Columbia M. W, & M. 1. Co.
Machine Work

Columbia M. W, & M. I. Co.
Machinery, lnmlatln

Amer. Insulsting Mach Co.
Manganese Steel Castlngs
Wharton, Jr., & Co., Wm,
Mangunene Steel Speetal

Track Waork
Whurton. Jr & Co., Wm.
Metere (See lnatrnmmu)
Elec. Service Sup. Co.
Mica

Mica Insulatar Ce.
Malding, Mrtal
Allls-Chalmers Mfg, Co.
Motor Bases, See

Bnses, Motor
Motormen’s Seats
Allis-Chalmers Mtg. Co.
Brill Ce., G.

Elee, Service Sup, Co.
Wood Co., Chas. N.
Mators, Electrie

Western Eleetric Co.
Westioghouse E. & M. Co.
Motore and Generators, Setg
1\'Gen“" eral Electric Co.

a

Cambria Steel Co.
Midvala Steel & Ord. Co.

M. Co.

Cranes,
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Nuts and Beolts
Barbour-Stockwell Co.
Bemis Car Truck Ce.
Columbia M. W. & M. 1. Ce.
Hubbard & Co.
Oils (See Luobricants).
Omuolbases, S8ce Bases, Motor
Oxy-Acetylena (See Catting
Apparatus Oxy).
Palnts and Varnlshes (Insu-
lating)
Mica Insulator Cn
Sterlirg Varniebh Co., The
Palnte and Varnishes [for
Wondwork
National Ry. Appliance Co.
Pavement Breakers
Ingersoll-Rand Ce.
Paving Bricks, Filler
Stretcher
Nelsonville Brick Co.
Pavieg Materlal
Amer. Br. Shoe & Fdy Co.
Nelsonvilla Brick Co.
Pickups, Trolley Wire
Elec. Service Sup. Co.
Ohio Brass Co.
Pinlec Pnllera
Columbia M. & M. I. Co.
Elee. Service Sup Co.
General Eleetric Co.
Weed Co., Chas.
Plnlocs (See Gem's).
Pina, Case HNardened, Wooil
and Iron
Bemis Car Truck Co. .
Elec. Service Sup. Ce.
Ohio Brass Co.
Westinghouse Tr. Brake Co.
Plpe Fittings
Power Specialty Ce.
Westinghouse Tr. Brake Co.
Planers (Sep Machlne Taols)
Pllers, Insalaier
Elec. Service Sup. Ce.
Pnenmatie_Taels
Ingcrsoll-Rand Co.
Poles, Metal Street
Bates Exp. Steel Truss Co.
Eleciric Ry. Equipmt. Co.
Hnbbard & Co.
I'ole Pretectors
Amer. Pole Protective Co.
Pnie Reinforcing
Amer. Pole Protective Co.
Hubbard & Co
Poles Post and Piling Con-
crete
Massey Concrete Prod. Corp.
Poles & Tles Treated
Amoncan Pole Pretective

and

International Creosoting &
Constmellon Co.

Page & Hill Co.

Pola Protection Co.
‘Westero Eleetric Co.

Poles, Ties, Posts Plling &
Lomber

International Creosoting &
Consgtruction Co.

Page & Hill Ceo.

Southern Cypresa Co.
Western Electric Co.

Poles, Troliey

A}*xd;l{'son Mtg, Co., A. &

Bayonet Trolley Harp_ Co.
Columbia M. W. & M. I. Co.
Elec. Service Supplies Co.
Nuttall Co.. R. D.

Poles, Tahnlar Steel

Elee. Ry. Equipmt, Co.
Elee. Service Sup. Ce.

Power Saving Devlces
National Ry. Appliance Co.
Railway Improvement Co.
Pressure Regulators

Gencral Electrie Co.
Westinghouse E. & M. Co.

Pumpa
Allis-Chalmers Mfg. Co.
Ingersoll-Rand Co.

Pumps, Vacnum
Iogersoll-Rand Co.

Puoches, Ticket
Bonney-Vehalage Tool Co.
Intern’l Remater Co.. The
Wood Co., Cha

Rail Grinders (Qro Grindrrs).

Rails

Cambria Steel Co.

Midvala Steel & Ord. Co.
Rallwny Bafety Bwitches
Consolidated Car Heating Co.
Westinghouse E. & M. Co.
Rattan

Amer. Rattan & Reed Mfg.

Co.

Brill Co., The J. G.

Elee, Serviee Sup. Co.

Hale & Kilburn Corp.
MeGuire-Cummings Mfg Co.
St, Lonis Car Co.

Reel Rack

Armature Coil Equip. Ce.
Registers and Flnlngn

Brill Co., . G,

Elec, Service Sup Co.
Intern'l Register Co.. The
Rooke Automatic Rg. Co.
Relnforcement. Concrete
Amer. Steel & Wire Co.

Repalr Sho? A%puanees (Ses
also nding and
Winding Mnrhlnes)
Columbia M. W Co.
Elec, Service Sup. Co.

Repalr Werk (Ses alse Colis)
Cleveland Armalure Works

Columbia M. 1. Co,
General E’lectrlc Co.
Westinghouse E. & M. Co.

Replacers, Car

Columbia M. W. & M. I. Co.
Elec, Service Sup Co.
Resistanca, Grid

Columbia M. W. & M. I. Co.
Reslstance, Wire and Tube
General Electric Co.
Western Electric Co.

Weatinghonse E. & M. Co.

Resisinnces

Cousolidated Car Heating Co.

Retrievers, Trolley (See
Catchers and Reirievers,
Trolley)

Rheosiats

General Electrie Co.

Mica Insulater Co.
Westinghouse E. & M. Ce.
Rolled Sieel Wheels
Cambria Steel Co.

Midvale Steel & Ord. Co.
S'mders. 'l'raek

Brill Co., The J.

Columbis M. W. & éf) 1. Co.

St. Louia Car Co.

Sash Fixtures, Car

Brill Co.. The J.
Sash, Metal, Cnr Window
Hale & Kilburn Cerp.
Scrapera, Track (See Clean-

ers and Scrapers, Track)

Seats, Car (See nlso Rattan)
Agler. Rattan & Reed MIg.

Q.

Brill Ce.. Ths J. G.
Hala & Kilburn Corp.
St. Louis Car Co,
Seating Materinla

Brili Co., J. G.
Second-Hasd Equipment
Archer & Baldwin
Shades, Vestihule

Bril ., The J. G

23

hovels
Allla-Chalmers Mfg. Co.
Brill Ce., The J. G.
Hubbard & Co.
Slde Bearlogs (See Bearings,
Center and Side)
Car_Startin,
0.

ec. Service Sup. Co
Elec, Pneumatiec Co.,
Signal Indieating
Nichola-Lintern Co,
Slgnal Systema, Block
Elec, Service Sup. Co.
Nschod Signal Cv::. Inc.
U. S. Elec, Signal Co.
Western Eleetrie Co.
Wood Co.. Chas,
Signal  Systems,

8810

“Inc.

ﬁlzhway

ignal Co., Inc.
U. 8. Elec. Signal Co.

Slack Adjnsters (See Brake
Adjusters)

Sleet Wheeis and Cutters
Anderson Mfg, Co. A.

J. M.

Bayonet Trolley Harp Co.
Columbia M. W. & M. I. Co.
Electric Ry. Equtnmt. Co.
E Service

More-Jonea Br & Metal Co.
Nuttall Co.,
Smokestacks, Cnr
Nichols-Lintern Co,
Seow-Plows, Sweepers

Brooms
Amer. Rattan & Reed Mfg.
)i Co., The J.
Co!umbia M. W & M, I. Co.

McGuire-Cumminge M?g. Co.
%Idnlnx and Drazing Ap-

anl

paratns (See  Welding
= ‘[’l:-neenea and Apparatus)
n

Amer. Steel & Wirs Co.
Splicing Componnds
Westinghouse E. & M. Co.
Spliclng Sleevel (See Clamps
d Conneciors)

Sprinklera, Track and Road
Brill Co., The J. O,
IeGuire-Commings Mfg. Co.
Steel Castings

‘Wharten. Jr. & Co., Wm. @
Steel Freight Care

Cambria Steel Co.
Midvala Steel & Ord. Co.
Steel and Steel FProdncts
Cambria Steel Co.
Midvale Steel & Ord. Co.
Morten Mfg. Co.

Steps, Car
Amer. Abrasive Metals Co.
Amer, Mason Safety Tread

Co.
Morton Mfg, Co.

Stekers, Mechuanleal
Babcock & Wilcox Co.
Westinghbouss E. & M. Co.

Storage Bafteries (Ses Bat-

terles, Storage).

Strand
Cutter Elec. & Mfg. Co.
Roebling’s Sona Co., J. A

Straps, Car, Sanitary
Railway Improvement Co
Straciural Sleel
Cambria Steel Co.

Midvale Steel & Ord. Ce.

Superheaiera
Babcock & Wilcex Co.
Power Specialty Co.

Sweepers, Snew (See Snow
Plows, Sweepers aod
Breoms)

Switches, Selectar
Nichelea-Lintern Co.
Ramapo Iron Works

Switches, Tracrk (See Track
Speclal Wark)

Switches aod Swltchbeards
Allis-Chalmers Mfg. Co.
Afdg(rsnn Mig. Co., A. J. &

Cutfer Co.
Elec. Service Supplies Co.
General Electric Co.
Western Electrie Co.
Westinghouse E. &
Tamper Tle
Ingersell-Raed Co.
Tapes and Cloths (See Josa-
lating Clath, Paper and
Tape)
Telephone. and Parts
Elec. Servica Supplies Co.
Terminals, Cahle
Séandard Underground Cable

M. Ceo

Testing Instruments (See In-
stroments, Eleefrical Mras-
aring, Testing, ete.)

Thermastats

Con. Car Heating Co.
Gold Car Heating & Light-

ing Co.
Railway Utility Ce.
Smith Heater Co., Peter

Ticket Chappers aod Desfroy-

ers
Elec. Service Supplies Co.

Tie Plate
Cambria Steel Co.

Midvale Steel & Ord. Co.

Tles and Tle Rods, Steel
Barbour-Stockwell Co.
Daytoo Mechanical Tie Co.
International Steel Tie Co.

Tles, Mechanical
Dayton Mechanical Tie Co.

Ties, Waod Crose (See Poles,

Ties. Posts, ete.)

Tongue Swltches
Wharton, Jr,, & Co.. Wm.

Toel Holders
Williams & Co.. J. H.

Tool Steels
Cambria Steel Co.

Midvala Steel & Ord. Co.

Toels
Western Electrie Co.

Tools, Thread Cnuln:
Williams & Co., H.

Toals, Track & Mlacellnneoua
Amer. Steel & Wire Co.
Columbia M. W. & M, 1.Co
Elec, Service Snvnllee Co.
Hubbard &

Rallway Ttsck work Co.

Torches, Acetylene (See Cut-

ting Apparatus)

Tower \Wagoos and Anto

Tracks
McCardeli & Co., J. R.
Towers and Transmlssion
Structares
Archbeld-Brady Co.
Bates Exp. Steel Truss Co
Westinghouse E. & M. Co.
Track Expansinc Jnlnt.
arton, Jr. & Co.,
Wm.

Track, Speclal Work
Bsrbour-Stockwoll Co.
N. Y. Switch & Crossing Co
Ramapo Iron Worka
Wharton, Jr., & Co., Inc., W

Transfcrs (See Tickets)

Tranaformers
Allis-Chalmers Mtg. Co.
General Electric Co,
Western Electrie Co.
Westinghouse E & M. Co.

Trgad!. Safety, Stair, Car

Amer Abrasive Metals Co.
Amer. Mason Safety Tread

Cn.
{ Merton Mfg. Co.

Inc.,

April 15, 192:

Trelley Bases
AJndg(rson M1g. Co.. A. J. &
Elee. Service Supplieas Co.
General Electric Co.
Nuttali Ceo., R..D.

Ohio Brass Co.

Tralley Basrs Retrlevlug
Andcﬁson Mfg. Co., A, &

J
Elec. Service Supplies Co.
General Electric Co,
Nutta]l Co.. R. D
Ohio Brass Co.
Trolley Supply Ce.
Tralley Bnses
Brill Co., The J. G.
Genersl Electric Co. ]
“&estmghouse Elec. & Mf
0,
Tralley_3Material
Ohio Brass Co.
Eleg, Service Sup. Ceo.
Trolleys and Trolley Sys!
Ford Chain Block Co.

Treliey Wheels (Ses Whee
Treiley)

Traliey Wire
Amer, Electrical Works
Amer, Steel & Wire C
Anaconds Copper Min.
Roeblmga Sons Ce., J
Trocks,

Bemis Ca.r Truck Co.
Brill Co., The J. G. |
McGuire-Cummings Mig. ¢
St. Louis Car Ce.
Turhlnes, Steam
Allig-Chalmera Mfg. Co.
General Electric Co.
Terry Sieam Turbina
Westinghouse E. & M.
Turnstlles
Damen-Chapman Ce.
Elec. Service Sup. Ce.
Perey M1g. Co.. Inc.

Uphelsiery Materials
Aéner. B.aﬂ.an & Reed
0.

Valves
Obhio Brass Co.
Westinghouse Tr. Br

Vrnﬂlutoru, Car
Brill Co., The J. G,
Nav.’l Ry. Appliance Co.
Nicholg-Lintern Co.
Raflway Utility Co.

Vises, Pipe
_Williams &’Cg;; J.‘H‘

Welded Rall Jointe )
I%dlanapolis Switeh &

0.
Ohio Brass Co.
Rail Welding & Bonding (

AVelders. Portable Elretrie
E'ec. Ry. Improvement Ci
Ohio_Brass Co. )
Rail Welding & Bonding

Weldlng Processes and /
paratus
Elec. Ry. Impruvemenl J
General Electriec C
Ohio Brass Co.

Rall Weldinz & Bondin
Westinghonse E &

Wheels, Car, Steel and

Tire:
Amer. Stee] Foundriea
Wheel Gunards (See Fend
and Wheel Goards)
YWheel Presses (See Mac
Tonla)

Wheels, Car, Caat Iroa
Bemis' Car Truck Co.

YWheels, Traolley |
A}xderuon Mitg. Co.. A. Ji

Electric Ry.
Elec. Service '%unpliel Ce
Food City Mig. Co.
General Eleetric Co.

H. H. Trolley Supply Ca.
More-Jones Br, & Metsl
Nuttall Co., R. D.
Whistles, Alr
General Electric Co.
Ohio Brass Co.
Westinghouse Tr. Br.

Wire
C bria Steel Co.
Mai?vsle Steel & Ord.

Wire Ro
Alx;zer. g:eel & Wire Co

Roebling’s Sona Co,,

Standard TUndergrou
\\'estern Eleetrie Co.
Westinghouse BE. & M.

\Wrenches
Williams & Co.. J. H.
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EARLL

—The right retriever!

HERE is a special type of

EARLL Trolley Catcher or Re-
triever for every type of service. Our
business is making retrievers and
catchers—nothing else. We have
specialized in this particular field for
your benefit. Consult us.

Good Brake Shoes
for safety, efficiency and economy, are just as necessary as a
good track, a perfect eignal system or a powerful head light.

WEIERBACH Brake Shoes

will not break in any service. They make quicker, easler stops.

Tests just completed oo electric cars, four Weierbach and four

metal shoes staggered on trucks, show Weierbach average mlleage

§?.7ﬁ7—md etal 21,144 per shoe. Either M.C.B. or A.ER.A.
aodards.

WEIERBACH BRAKE SHOE CO., SCRANTON, PA,
Wertern Soles Agt., AL, H. BOFFMAN,
315 American Benk Bldg., Los

Angeles, Calif.

STEEL AND STEEL PRODUCTS

MIDVALE STEEL AND ORDNANCE COMPANY

CAMBRIA STEEL COMPANY

General Sales Gfice: WIDENER BUILDING, PHILADELPHIA, PA.

DISTRICT SALES OFFICES:
Atlants, Boston, Chicago, Cincinnati, Cleveland, Detroit, New York, Phile-
delphla, Ptttaburgh, San Francisco, Salt Lake City,
Seatue, St. Louis, Washington, D. C.
New York, le the sole

Consolidated Stee! Corporation, 25 Sroadway,
axporter of our commorcial preducts.

STUCKI
SIDE
BEARINGS

A. STUCKI CO.
Oliver Bldg.
Pittsburgh, %a

U. S. Electric Contact Signals

for
Single-txack block-signal prdtection
Double-track spacing and clearance signals
Protection at intersections with wyes
Proceed signals In street reconstruction work
United States Electric Signal Co.
West Newton, Mass.

i
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Car Heating and Ventilation

is one of the winter problems that you must
seitle without delay. We caa show you how
to taks care_ of both, with ooe equipment.
. Now is the time to get your cars ready for
next winter, Write for detalls,
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£ The Peter Smith Heater Company
ZIUMEINNS 1725 Mt Elliott Ave., Detroit, Mich.
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THE DIFFERENTIAL
STEEL CAR CO.

H. Fort Flowers, Pres. and Gen. Mgr.
FINDLAY, OHIO

Car Seating, Broom and Snow Sweeper
Rattan, Mouldings, etc.

AMERICAN RATTAN & REED MFG. CO.
Brookiyn, N. Y.

AMERICAN means QUALITY
RATTAN SUPPLIES OF EVERY DESCRIPTION

Kass Safety Treads

present an unusual combination in that
they give better results at less cost.
Manufactured and sold by

MORTON MANUFACTURING CO., Chicago
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Amerlcan Mason Safety Tread

Any width with or without noaing

MASON- s
for car and station steps
Standard for 25 years

Stanwoad Steps and Karbolith Flooring

Co., Lowell, Mass.
Branch offices in New York and Philadelphia

Joseph T. Ryerson & Son, Chlcago, Wastern Distributers &

Model 50

dividual relea-e for each persoo.

Write ua for consultition

Rochester, N. Y.

The Rex-L. Turnstile

Positivs, tamper-proof, registeriog device.
Conforms to
Internal Reveous Department Rules.
Used by Boston Elevated Railway Co.

DAMON-CHAPMAN COMPANY

In-

141-151 WEST 22D ST.
Chieago

s 3

RAII—WAS U‘l’.llal‘fx COM PAN

Sole Manujacturers
“"HONEYCOMB” AND “ROUND JET” VENTILATORS
for Mouoitor and Arch Roof Cars, aod all classes of buildings:
also ELECTRIC THERMOMETER CONTROL
Car Temperatures.
Write for
Cartalogue

1328 Broadway
New York, N. Y

FERALU

Car Steps
Floor Plates
Station Staira

Anti-Slip
Treads

Door Saddles, etc.

AMERICAN ABRASIVE METALS CO.
50 Church St.,, New York City

1t’s iron and emery
cast togather

L
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Brill Vertical Handle Brake

An Emergency Brake Developed Particularly for
Birney Safety Car Platforms

In presenting the Brill Vertical
Handle Brake we are offering a
type of brake which will meet
every requirement as far as
braking power is concerned and
which will quickly bring the car
to a stop when caled upon to do
so. By the use of its single han-
dle considerable weight is elimi-
nated, while at the same time it
is applicable to Birney Safety
Car platforms, allowing suffi-

cient clearance for the opera-
tion of the air brake handle and
folding platform seat.

The Brill Vertical Handle
Brake is now standard equip-
ment for light-weight Safety
cars, and may be installed on
cars of this type already in serv-
ice equipped with staff brakes.
It is furnished either with suit-
able stub for welding to brake
staff or complete as desired.

. T THE J.G. BRILL CDMPANY

PHILADELPHIA,PA.

AMERICAN CAR Cc.x —

G.C. KuHLMAN CAR O, — WASON ANFG C
LOWIS MD CLEVELAND, OHIO. PR

|NQF’I DMABS.
CANADIAN BRILL COMPANY, LTD., PRESTON, ONT.
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ELECTRIC RAILWAY JOURNAL

A Pocket Encyclopaedia of Practical
Information on Electric Railway Wor

Examine it
FREE
for 10 days

RIC RAILWAY HANDBOOK
RICH]

Electric Railway Handbook

By AvBerT S. RicHEY, Electric Railway Engineer
Professor of Electric Railway Engineering
Worcester Polytechnic Institute

832 pages, flexible, pocket size, over 600 illustrations. $4.00 net, postpaid.

This compact handbook is a reference book of practical data, formul® and tables for
the use of operators, engineers and students. It gives priceless data on problems which
rome up constantly in everyday electric railway practice. It is an invaluable handbook
to the non-technical manager as well as to the engtneer.

Helps do the job in double guick time

The formul®, data and tables are presented tn man, mecans a saving of valuable time and effort
compact, easily accessible form. This informa- and consequently brings about more efficient
tion, right at the hand of the electric railway results.
A Partial List of the Table of Contents
1. ROADBED AND TRACK. IX. ROLLING STOCK.
Engincering Cosis; Culverls, Tresses and Bridges; Car Weights and Opcratiog Costs: Typical City Cars;
Grading: Transportalion of Earth: Handling Earth- Storage Battery Cars: Rapid Transit Cars; Standard
work; Power Shovels; Streei Railway Roadbed; Elee- Dimension of Cars; Car Heating, Ventilation and
iric Track Switches. Lighting; Motlor Bus Operation. '
11, BUILDINGS. X. TRANSMISSION AND DISTRIBUTION
Car House Track Layout; Design of Car House Building; Overhead Trolley Conslruction; Trulley Wire Speci-
Repair Shop Design; Fire Protection and Preveotion. fications: Transmission Line Construetion: Wire 1y
11I. TRAIN MOVEMENT. ) Tables; Electrolysis; Negative Return Systems.
Sehedules, Headway, Siops; Grades, Actnal, Ruling, XI. SIGNALS AND COMMUNICATIONS. |

Virtual; Train Resistance; Accelleration.

Hand Operaied Signals, Manual Block System: Auio-
1V. RAILWAY MOTORS. matic Block System: Traek Circnits; Signal Mainte- [
A.I1.E.E. Standardization Rules on Railway Molors; nance; Crossing Protection; Automatic Train Stops.
Lists of Commercial Motors: Ventilation: Commuiatier, 2 " _ 5
Brushes; Field Coils and Maintenanee, Gears and Richey’s Electric Railway Handbook takes the place ‘
Pinions; Bearings and Lubrieation. of an elaborate data cabinet. This book in vour
V. CONTROLLING APPARATUS. pocket today, means a beiter day's work tomorrow.

Types of Conirollers; Booster Control, Power Operated
Control; Multiple Unil Control Maintenance of Control

Apparatus ; 7 :
VI. CURRENT COLLECTING DEVICES. émm m@w
Trolley Wheels; Trolley Base; Trolley Maintenance; w a f '

Trolley Pressure; Third Rail Collector.

VII. TRUCKS.
Classification and Descriplion of Trucks; Axles;
Wheels; Wheel Delects and Inspeetion; Standard
Wheel Dimensions.

MeGraw-Hill Book Co., Inc., 370 Seventh Avenne, New York, N,

You may send me on 10 days’ approval Electric Rallwny Iandbook;
£1,00 nel.

1 agree 10 pay for the book or return it noﬂnnid within 10 da

VIIl. BRAKING. of receipt.

Shoe Pressure Rate and Time ol Stop; Braking Dis- Regular subscriber to the Eleetric Railway Journal?........

tance: Handbrakes vs, Airbrakes; Clasp Brake; Hand-

brakes; Arrangement and Maintenanece Straight Air Member of A. L. E.E, or A. E. R. A.? . ..ciiain. v sl oRIRINg

Brake; Automatic Air Brake; Air Compressors;

Strnlr,'hl Air Brake. Signed ok el R sis)auacs e N LG OO R (50 61 3 7 7 7 o vl
Sgn(l N() ﬂlongy Address ... aseaesinee. 66Uy n ke e sele e
Just the Coupon Official Position ....... e e e e . i’

Name of company ..... G s R B S0 Sk s s e SRR

(Books sent on approval to reiail purehasers in the U. 8.
Canada only). E 4-1
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