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AUTOMATIC

INFALLIBLE

There are three distinct register-
ing features:

The first gives a visible and audi-
ble record of all fares paid.

The second records an analysis of
total fares paid by separate cy-
clomcter on fare box proper.

A third dial calls attention to in-
dividual fares as deposited.

This equipment can be set to
handle six kinds of coins at once.
The illustration shows the Neav
Johnson Fare Box in service

on a car of the Chicago Sur-
face Lines.

JounsoN Fare Box CompPANY
Ravenswood, Chicago

OHNSON
Fare Box

Twenty Cents Per Copy
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A Merry Christmas

“Joe,” said the Vice-President, ‘“Christmas time is here again
with its rejoicing and happiness. See that everyone in our employ
is as happy as it is possible and consistent for us to make it. Let
every man and woman off to enjoy the day that our service and
obligation to the public will permit. Convey to all of our people
our best wishes for a good, old-fashioned Merry Christmas.”

“Thank you, Boss,” responded Joe appreciatively. “All of us
reciprocate the same good wishes to our Management. The
Educational Work of the Public Relations Department during the
year has accomplished wonders in acquainting all of our people
with the problems of our Management. This accounts for the
splendid morale and sympathetic understanding that now prevail
among us. You may tell the President and our Board that all re-
pair and inspection shops will be closed Christmas day. Equip-
ping our cars with Westinghouse HL control and motors makes
this possible.”

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

W

WESTINGHOUSE
ELECTRIC

Westmghou se
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They Take the “Journal”
Home to Read

N AN editorial mission, I stopped

in the office of the electrical en-
gineer of one of the larger railway
organizations and had a few minutes to
wait while he finished a conference in
another office.. I looked around for
something to read and found a goodly
assortment of technical journals all
pertinent to this work, but not a copy
of Electric Railway Journal. 1 was a
little surprised, because I knew the man
used to read the Journal consistently.
Later, when we got to talking, I said,

‘What'’s the matter with the Journal?
I don’t see any signs of it around here.” «

“Don’t worry,” he said, “I take the
Journal, all right. T take it home with
me the day it comes and read it from
cover to cover. Why, do you know, I
have every copy you have published
since 1910, when I started reading it.
I keep them at home where I can get
at them when I want to.”

“That’s different,” I said. “I’m glad
to know it’s worth that much to you.”

“All the other fellows do the same
thing,” he went on. “On Tuesday
Electric Railway Journals are as scarce
as hen’s teeth when you want one. We
get them here on Monday and every
single fellow carries his copy home to
read, just as I do, and there’s hardly
one to be found in the office on Tues-
day. There's always something in every
issue for us to learn something from.”

v

sirenlation of this issue, 5,950

Advertising Index—Alphabetical, 42; Classified, 38, 40; Searchlight Section, 37
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" Help Your
Welder to Give
You a First-Class

~Job for Every Piece
of Work

Buy Him a Westinghouse Arc Welder

The idea back of this Westinghouse Arc Welding
Set was to build a machine that would assist
the operator in obtaining good welds consistently,
hence the simplicity of the design and the rugged
construction.

strike and maintain the arc.

The simplicity of the design, throughout, is
typified by the single control rheostat, for ad-
justing the current over certain ranges. The

Penetration of deposited metal and fusion are
essential to good welding. The feature of the
Westinghouse set is a welding generator that
assists In obtaining these characteristics com-

motor is especially designed to operate over a
wide voltage limit as frequently encountered in
trolley service, without a speed fluctuation that
annoys the operator and causes him to lose time

bined with an electrical characterization
that makes it easy for the operator to

by readjusting the current or sacrificing the

weld.

Westinghouse Electric & Manufacturing Company l
East Pittsburgh, Pa.

estinghous
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A Blder You'll

WWABCO

O the public the Air Brake is a safety device. To
the railway man it is also an indispensable time-
saver and money-earner. A prime factor in its efhi-
ciency is the brake cylinder packing cup. That is why
we want every traction official and employee to know
about WABCO, the remarkable new discovery in pack-
ing cup construction. Send now for your copy of our
new folder, “Better Service through a Better Pack- '
ing.”  You will be interested in this presentation of
vital facts. e

= ~ w -

. Y 1
Westinghouse Traction Brake Company
General Offices and Works: Wilmerding, Pa.

OFFICES:

Boston, Mags, Los Angeles New York

Chieago, I, Mexlco City Plttshurgh

Colamhas, 0. St. Lonls, Mo. Washingtou ®
Denver, Colo, St. Paul, Mlnn, Seattle !

Houston, Tex. San I'ranclsco

WESTINGHOUSE IRACTION BRAKES
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It's Surprising What
An Old Car Will Do!

REATHE new life and earning-

power into those old-type cars.
Cut down the excessive operating
cost. Turn losses into profit by the
Safety Car plan.

1t's surprising what an old car will
do when equipped for Safety Car
operation. i

The above photograph is that of
an old two-man, double-truck unit,

weighing 44,000 pounds and seating
44 passengers, which has been con-
verted for one-man operation with
the usual satisfactory results. Note
the rear door control exercised by
the operator through the use of the
new Selector Valve.

Old cars of almost any size or type
can be made over into Safety Cars
at a very nominal cost. Consult us
for further details and advice.

SAFETY CAR DEVICES (0.

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

WILMERDING, PA.

CHICAGO SAN FRANCISCO NEW YORK ., WASHINGTON PITTSBURGH

We furnish the Air Brake and Safety Car Control
Equipment which makes the Safety Car
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Use O-B AW-7 and AW-8 Rail Bonds
To get good bonding and keep it

Good bonding is a first essential of economical operation. And O-B AW-7 and
AW-8 are the economlcal ways to get good bonding that stays good:

Every demgn detail of O B AW-7 and AW-8 Bonds contributes to good work or to

long life or both. For instance:

Copper strands are thoroughly welded, at the
factory, into a heavy steel terminal which pro-
tects the copper during welding, which adds
strength to the weld and which provides “steel
to steel with steel” welding on the job.

and AW-8 Bonds have a wide

O-B AW-7

O-B AW-8 Bond (Patented)
For ball of rail application
Shown full size.

Arc Welding Machines

Wilson Plastic Arc Rail Bond Welder
embodies the latest and best principles of
arc welding in a form suited for track
work. It is a dynamotor. O-B Grid
Type Resistance Welder includes some
unique control features which bring speed
-and safety to the work.

O-B Type AW-7 Bond (Patented) Installed

angle welding scarf—better than 90 degrees—
which makes good welding possible and which
gives room for an adequate volume of metal.

A copper sleeve, around the strand where it
joins the terminal, absorbs and damps vibra-
tion.

O-B AW-7 and AW-8
Bonds improve the re-
turn circuit enough to
pay for themselves and
then stay on the rails to
earn a clear profit.

Better order now while
you can get shipments
from stock.

It is easy to weld on all sides of the rounded terminal.

e OQh10

Mansfield,

New York Philadelphia Pittsburgh Charleston.W.Va.

Brass ceo

Ohio USA.

Chicago Los Angeles San Francisco Paris, France o

Products: Trolley Material, Rail Bonds, Electric Railway Car Equipment, High Tension Porcelain Insulators, Third Rail Insulators
m’
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A Worth While Saving

The Service of Marsh & McLennan
Engineers results in a direct dollars
and cents saving 1n insurance cost.

A large Eastern corporation, for ex-
ample, was able to reduce its insur-
ance cost from $17.50 per thousand to
$4.30 per thousand, by carrying out
the recommendations of our engineer-
ing service.

We will be glad to outline this service
to business executives who are inter-
ested 1n reducing insurance costs.

MARSTLEMTENNAN

Minneapolis Denver San Francisco Winnipe
New -York Duluth Seattle Montreaig
Detroit Columbus Cleveland London
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Trained Eyes and Steel Ties

N the course of experience an En- HEY'RE big enough for the work
gineer develops unconsciously a they have to do—140 pounds of
faculty of measuring the strength steel—156 square inches of bear-
of material with his eye—of checking ing per track foot and this at no greater
without calculation by his visual precep- cost than wood ties in ballast-—in many
tion the correctness of any construction— localities at a large first cost savings over
always when faced with this test Steel wood ties in concrete.

Twin Ties get the nod of approval.

See them in your 1923 construction

THE INTERNATIONAL STEEL TIE CO.
Cleveland

Steel TwinTie Track
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This curve of No. 00 Phono-Electric is at Main and

East Front Streets, one of the hardest-worked places
in Fort Worth.

It has been up for years, and is a long way off from
the scrap heap.

1In the meantime, services at this important place go
on with the same uniformity of high quality that
characterizes Phono-Electric Trolley Wire itself.

If you do not know the physical and electrical merits
of Phono-Electric, write for Bulletin 124.

eporth@SS

epogt - -




For
Your
Safeties

Illuminated Destination Signs
Steel Gear Cases '
Motormen’s Seats

Faraday Car Signals
Lighting Fixtures
Golden Glow Headlights
Headlight Resistances
Air Sanders
Trolley Catchers
Shelby Trolley Poles
Rotary Gongs
International Fare Registers
Fare Register Fittings
Samson Cordage
Air Valves

Safety Car Cord Connectors

K e s t O n e . . Trailer Connectors
; . SpeCIaltles Antomatic Door Signals
Standard Trolley Harps
Send for the Safety Car Book and data sheets illustrating
and describing Keystone Safety Car Specialties in detail.
You'll want this book if you are thinking of ordering

Safety Cars or converting double-platform cars into one-
man cars.

Standard Trolley Wheels

ErLectrRIC SERVICE SUurpLies Co.

Manufocturers of Railway Material and Electrical Supplies

PHILADELPHIA NEW YORK CHICAGO
17th and Cambria Street 50 Church Street Monadnock Bldg. -

Branch Offices: Boston, Scranton, Pittsburgh,
Canadian Distributors: Lyman Tube &
Supply Co,, Ltd., Montreal, Toronto, WIn-
nlpeg, Vancouver.
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rust-resisting STRAND

the result of pure metall \

a
IR E corrodes on account of chemi- |

cal and physical differences within
the metal.

Page-Armco Strand is produced from
Armco Ingot Iron (99.84% pure) free
from segregations which would tend to
Invite corrosion.

The extra galvanized coating on Page-
Armco Strand combined with the purety
of the wire insures maximum service.

Page-Armco Iron Strand is used as mes-
senger strand, guy wire or strand, tele-
phone wire or strand, trolley span wire,
ground wire or strand telegraph wire,
and as power transmission conductors.

Page Steel and Wire Company

Bridgeport, Conn.

INGOT IRON

District Sales Offices:
Chicago New York Pittsburgh Portland, Ore, San Francisco

MANUFACTURERS
OF

2 =

Iron and Sp

} Rods—Armco Ingot
Analysis Steeh

—

- \ ere—P‘lIun and .
vanized — Spr

‘ ‘.’l. ’ Rope, Teleph
| Telegraph, Bo
. lStramd, deé'laee

} ene an ec!

ey Welding Wire,

-2

\ Fence—Woven Wire

Estates, and Fac-
tory Partitions.

PAGE-ARMCO "X
GALVANIZED STRAND
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Manufactured in Canada by

Dominion Wheel & Foundries, Ltd.
Toronto, Ont.

ELECTRIC RAILWAY JOURNAL

Inside or Out!
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No Half-Way Business

About It

Accident reduction in recent years has been
chiefly among that class of cases known as the
“boarding and alighting” kind. And more
responsible for the improvement than any
other single thing, has been the enclosed plat-

form where doors and steps are interlocked

with starting signals or control. This means
that when the car i1s started there are no pas-
sengers left in dangerous positions, half way
on or off the car.

National Pneumatic Devices have consistently
lead the way and filled the bill in this develop-
ment. They are widely used because on purely
economic ground alone they save their cost in
damage claims.

NATIONAL PNEUMATIC

Door and Step Control Door and Step Operating Mechanism
Motorman’s Signal Lights Safety Interlocking D»>ar Control
f Multiple Unit Door Control

National Pneumatic Company, Inc.

Originator and Manufacturer
50 Church St., New York McCormick Bldg., Chicago
Works: Rahway, N. J.
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Advertising Needs Time to
Develop Opportunities

Give Advertising Time: That is the thing
it needs most.

" The advertising agency is the precocious

infant among the professions. One of the
oldest agencies in New York prints on its
letterhead the date of its founding, and that
date is 1869! Think of it—almaost ten years
after the Civil War; and the boys of the
Civil War are still alive among us.

Law traces its ideals and traditions back
to Moses; but even Law is not free from
missteps. The physician takes his Hip-
pocratic oaths, and Hippocrates lived 400
B. C.

Yet it was only yesterday when doctors

discovered that bad teeth can cause any-
thing serious. Isit fair to expect perfection
in a profession that counts only a single
generation to its credit? Should it occasion
surprise when even a well-laid advertising
campaign goes wrong? Is it any wonder
that workers whose chief raw material is
human nature should have to confess that
they cannot always tell in advance just
how that raw material will act?

We are learning. We have just passed.

through one great cycle of inflation and
deflation. We know now what happens to
the automobile business, and the shoe
business and the perfumery business when
prices go up like a rocket and come down
like a stick. How much wiser counsellors
to our customers we shall be when another
cycle swings around. How much better

we shall be able to read the signs of the
storm, having passed through one such
tempest.

Do you remember the references in
English novels to those old law firms —
solicitors—in which sons have succeeded
their fathers to the third and fourth genera-
tion? Each new generation of lawyers has
handled the affairs of the new generation
among its clients, dealing out counsel based
on records which run back for a hundred
years or more. There is no reason why ad-
vertising agencies, too, should not outlive
their founders and the successors of their
founders, growing wiser with each genera-
tion and gathering a priceless possession of
recorded experience.

Think of an advertising agency in 2020
being able to turn back in the records to
1920 and say to its clients? “In the Fall
of 1920 this happened in silk, and this
happened in leather and this happened in
wheat, and the selling problems which
followed were so and so. The present situ-
ation has certain aspects that are similar;
and the recommendations which we are
presenting are based on a recognition of
that fact.”

We are gaining experience; we are grow-
ing more and more valuable as advisers
every year.

Don’t expect the impossible.

Give advertising time.

Published by the Electric Railway Jou_mal.in co-operation
with The American Association of Advertising Agencies

December 23, 1922
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AJAX

Electric

Arc Welder

The Machine for the Practical Man

Something simple and rugged, easily
understood as to operation, and without
complications as to maintenance. For
these reasons the Ajax Electric Arc
Welder has enjoyed a rapidly spread-
ing popularity among electric railway
track-men, the men who do the work.
They approve it because it does the
most satisfactory kind of work with the
minimum labor and least delay.

Note the features of particular appeal

Arc Welder is most easily handled, it
weighs but 155 lbs. and has convenient
carrying handles. It is small enough
to carry on a passenger car platform or
the smallest Ford truck. It possesses
unusually high amperage capacity even
at low trolley voltages and will make
a deep, strong weld under most adverse
conditions. Every part is accessible
and easily replaced in case of damage.

Order -an Ajax Electric Arc Welder

to the practical man. Ajax Electric for your welding crew to try.

~—and on the track grinding end

UNIVERSAL
Rotary Track Grinders

are most efficient, fast and satisfactory for removing
surplus metal after welding, grinding grooves, and
smoothing special work.

Reciprocating Track Grinders

are used almost universally for removing corrugations
and restoring original contour of worn rail head.

RAILWAY TRACK-WORK COMPANY
3132-48 E. Thompson St., Philadelphia, Pa.

AGENTS: "
Chas N. Wood Co.. Boston At as Rai:way Supply Co., Chicago
Eleetrieal Engineering & Mfg. Co., Pittsburgh P. W. Wood. New Orleans
Equipment & Engineering Co.. London, England
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1 OLLIER SERVICE
‘ sustains car card

space value by main-
Il taining a nation-wide organ-
ization of car advertising
experts.
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Confidence!

Confidence in the “P & H”
Guaranteed Penetration Pro-
cess’ has been thoroughly es-
tablished by the manner in
which it has withstood every
test. Thelead shown hereis typ-
icalof the many lines through-
out the nation built of “P &H"
Guaranteed Penetration Pro-
cess Poles

The P&H”

Guaranteed

Penetration Process

guarantees to the buyer, in writing,
a full one-half inch uniform pene-
tration of the preservative through-
out the ground line area. The Butt-
Treating price is refunded on any
pole that does not show this defin-
ite specified result.

Don’t be satisfied with guesswork—in-
sist on the genuine ‘P & H" if you
want the lowest maintenance costs, the

most reliable pole service, the longest
pole life.

We can fill any pole needs—for Butt-
Treated and untreated Northern White
and Western Red Cedar Poles—or for
any form of Butt-Treatment.

Prompt shipment assured by the con-
venient location of our yards in the
North Central and Western States.

Get the facts about Butt-Treatments—
write for folder.

| Copyright 1922, by P. & H. Co.

17

‘lP & H" .

Guaranteed Penetration

Process Poles in lines of Dallas

" Power & Light Co., Dallas, Texas

"PAGE »® HILL, CO.

MINNEAPOL/IIS , MINN.

New York, N. Y. 50 Church St.

Chicago, Ill., 19 So. LaSalle St.

Kansas City, Mo. 717 Bryant Bldg.
Omaha, Neb., 513 Electric Bldg.

Grand Rapids, Mich., Powers Bldg.

Houston, Texas, 1111 Carter Bldg.
Dallas, Texas, 311 Sumpter Bidg.

Buffalo, N. Y. 950 Ellicott Sq. Bldg
Louisville,Ky. 1416 Starks Bldg.
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3000 ﬁgg& rods (ot Tork St )

“Jok Stk W ISDOM TOOTH pinions,

Here’s the story: A large city railway line with heavy
motors and severe service had tremendous tooth breakage
on every type of pinion. Pinion expense and disturbance
to running schedules had become so great that they had
decided to completely change over from standard tooth
shape to long and short addendum gearing. This would

eventually have meant the scrapping of gears of all of their
3,000 motors.

In place of this, they tried “Tool Steel” Wisdom tooth
pinions and after about 18 months’ successful tests, standard-
1zed on them, getting all the benefits of the long and.short
addendum shape without any expense other than the normal
renewing of pinions as their old ones wore out or broke.

Wisdom tooth pinions do not cure everything but it will
pay you to know their story as they may some day be much
needed on your property. B

The Tool Steel Gear & Pinion Co.

Cincinnati, Ohio
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THE BREADTH OF
ECONOMICS

N old word with a new meaning has been introduced
into the affairs of men. The power of words is very
great and an understanding of them is one of the

essentials to progress.

d[ The advancement of humanity hinges, to an almost men-
acing extent, upon a complete conception of the word econom-
ics. Once popularly confined to finance, it has grown toinvolve
the whole realm of human activity.

A Now man is the economic factor in the work of the world.
Whatever he does, the résult—time, effort, ability and re-
sources engaged—must prove up under the standards of eco-
nomics, or be judged unworthy.

@ But who has brought about this change, this revision in
the conception of man’s advancement, of man’s inevitable re-
sponsibility? And who has given this word so vast a power
over human destinies and has caused so gigantic a revolution
for the benefit of all humanity?

dl The engineer. His is the responsibility. He it is who has
introduced economics into all the affairs of men. He it 1s who
has provided the world with a new basis for judgment and
appreciation. ¢

@, The engineer, who has made life assume a scientific instead
of a chaotic aspect; who has developéd an exactness of proce-
dure; who has worked out cause and effect on a calculable
basis; who is even now reducing the fever of misapplication
of life’s priceless energies and putting them to the service of
constructive happiness.

@, It will be many generations before the mass of humanity
knows and acknowledges its debt to the engineer, who so
quietly brings about such stupendous revolutions and revela-
tions, and who takes the past and links it to the present for
the benefit of the future.

@ Yet while the acknowledgment may be long in coming,
the engineer has his reward in the knowledge of work well
done, 1n the joy of accomplishment, in the fgeeling of power
which gives him the opportunity to direct the courses of men
even before they are aware of the source of authority.

150

Power

Engineering

News-Record
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GILBERT'S

“WORD MONGER S and
CHATTERING BARBERS”

Qsb2¢4 H. D,

General

2
o

DE MAGNETE -~

“Word mongers” and “chattering barbers,” Gilbert called
those of his predecessors who asserted that a wound made
by a magnetized needle was painless, that 2 magnet will
attract silver, that the diamond will draw iron, that the
magnet thirsts and dies in the absence of iron, that a magnet,
Eulverized and taken with sweetened water, will cure

eadaches and prevent fat.

Before Gilbert died in 1603, he had done much to explain
magnetism and electricity through experiment. He found
that by hammering iron held in a magnetic meridian it can

. be magnetized. He discovered that the compass needle is

controlled by the earth’s magnetism and that one magnet
can remagnetize another that has lost its power. He noted
the common electrical attraction of rubbed bodies, among
them diamonds, as well as glass, crystals, and stones, and
was the first to study electricity as a distinct force.

“Not in books, but in things themselves, look for knowl-
edge,” he shouted. This man helped to revolutionize methods
of thinking—helped to make electricity what it has become.
His fellow men were little concerned with him and his experi-
ments. “Will Queen Elizabeth marry—and whom?” they
were asking.

Elizabeth’s flirtations mean little té us. Gilbert’s method
means much. It is the method that has made modern
electricity what it has become, the method\which enabled
the Research Laboratories of the General Electric Com-
pany to discover new electrical principles now “applied in
transmitting power for hundreds of miles, in lighting homes
electrically, in aiding physicians with the X-rays, in freeing
civilization from drudgery.

Eled}fic

General Office Comny Schenectady, NY.
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Analyze Your Lubrication Costs

‘ ‘ TERE “cost of oils” the only item

involved, it would be a simple
matter to figure the exact cost of lubrica-
tion.

But it stands to reason that expenses
arising from causes plainly traceable to
deficient lubrication are as much a part
of lubrication cost as the oil itself.

Practical executives are awakening to
the fact that cheap oil means anything
but cheap lubrication; that the losses in
mileage, repairs and replacements of
bearing parts, depreciation and labor—

always evident with their use—make the
purchase of cheap lubricants a most ex-
pensive proposition.

Every street railway has, in its own
records, the means of checking up and
ascertaining the correct cost of lubrica-
tion as accurately as it can determine net
income.

The ultimate economy of Galena
Lubrication is plainly apparent when
SERVICE, the true determmmg factor
of values, is recorded.

“Galena Service is an insurance
of efficiency and economy!”

Franklin, Pa.
- and offices in principal cities
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Standardized on “G-E”

One of the great third-rail systems of America, the Chicago,
Aurora & Elgin Railroad, has just completed 20 years of
service. Reorganized now as a purely heavy-traction system,
this road is on its way to still greater usefulness as shown by its
recent order for 20 steel passenger cars, including a diner.

For years, G-E motors have been standard on the Chicago,
Aurora & Elgin, first used in fours on the motor cars and then
in pairs on motorized trailers. For its new rolling stock, G-E
motive equipment was selected because of the reliable per-
formance that has been given by the older G-E equipment in
this severe service.

So that, equipment for the 20 new cars includes GE-254
motors and type M control, duplicating that now in operation.

Electric
ooty Company isfss ..
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How Shall Stranded Wire
or Cable Be Specified?

NE of the knottiest little problems now confront-

ing power distribution engineers is to settle upon
some standard way of specifying the sizes and types of
stranded wires and cables. The American wire gage
provides for solid wires through practically the entire
range of commercial requirements. Unfortunately,
when expressed in circular mils, the areas all come out
in odd numbers, but there are fairly good reasons for
the use of the present gage sizes in the “A.W.G.” The
most important of these is the difficulty that would be
occasioned by any attempt to change them.

The situation is quite different once the “A.W.G.”
boundary is passed. For convenience in handling, con-
ductors larger than No. 0000 must be stranded. There
is as yet no general agreement as to how the sizes of
these conductors should be specified, that is whether
their sizes should be stated in terms of total circular
mils of cross-section or in number of strands of wires
of the standard gage. Obviously the same total area
can be secured with the use of a variety of strand
sizes; the greater the number of strands the more
flexible being the cable. If a given total area is speci-
fied, there must be a certain latitude or tolerance per-
mitted the manufacturer, because otherwise he would
be obliged to draw special sizes of strand.

The purchaser of a stranded wire or cable has essen-
tially to specify the number of strands, as well as the
area, to secure the current-carrying capacity which he
desires combined with the required flexibility. It would
therefore seem desirable to make up the standard speci-
fications on the basis of the number of strands and
sizes of strands. For each approximate total area there
conld be a sufficient variety of stranding to meet com-
mercial needs in regard to flexibility. For the con-
venience of purchasers, the approximate size of each
stranded conductor could be given in the tables.

The Inductive Interference Problem

Can Be Solved Only Through Co-operation

NE of the subjects assigned to the Engineering

Association committee on power distribution this
year is that of “inductivé co-ordination.” This relates
to the harmonizing of differences in regard to the
phenomena long and unfortunately grouped under the
term “inductive interference.” This committee ought
to be able to foster the spirit of co-operation suggested
by the comparatively new but generally acceptable term
“inductive co-ordination,” a spirit which is in every
way preferable to the conflict suggested by the older
term.

The accepted use of the term ‘inductive co-ordina-
tion” in itself indicates that a marked change in
attitude on the part of leading engineers is taking
place. This more constructive approach to the problem
should be disseminated to the men all through the

utility fields, by means of such works as the report
of this committee. All public utilities must co-operate
along engineering lines if they are to furnish their
maximum of public service. Of course, where electrical
transmission forms an important part of a public utility
service, there is always a likelihood of what has been
known as “inductive interference.” This must be con-
trolled, and as no one ntility can monopolize the ether,
each must be willing to go to a reasonable expense to
insure the safeguarding of its own service as well as
the protection of its neighbors.

Beyond the direct advantage to the utilities in getting
together, there is the further advantage that all public
utilities will receive greater consideration at the hands
of public utility commissions if it is understood that
efforts are being made to settle differences along sound
technical and economiec lines. Among themselves utilities
may have differences of opinion as to details and even
as to principles. As a whole, however, they should
present a united front, for it is enough that a commis-
sion should have to adjudicate the relations or differ-
ences between public and utility. It should not have

to be called upon to settle differences of one utility
with another.

Discontinuance of Tax-Exempt Issues
a Benefit to All

ANY of those strongly in favor of the proposed
constitutional amendment to stop the issue of tax-
exempt bonds doubt whether it will ever pass, because
they think the smaller and less populons states will
be unwilling to give up the present privilege enjoyed by
themselves and their subdivisions in issuing these secu-
rities. They point out that in the decision on a constitu-
tional amendment of this kind, Idaho or Florida, for
example, has as much voice as New York or Pennsyl-
vania, althongh in these latter states the corporations
which would indirectly benefit from such an amendment
and the individuals who are now escaping a great deal
of state taxation because of the exempt securities are
much more numerous. As the less populous states are
now selling their securities to citizens of the more
populous states at far lower interest rates than would
be possible if the amendment was in force, it is believed
that it will be very difficult to get enough of them in
line to pass the amendment.
1t is to be hoped, however, that further discussion of
the subject will indicate to the representatives of these
states that their gain from such an amendment will be
in equal if not greater ratio than that of the more
populous and industrial states.
" In the first place, it is not difficult to point out, as was
done in the debate in the House this week, that the prac-
tical effect of the present amendment is gradually to
exempt from taxation the very wealthy and to increase
the taxation on those of moderate income. This is a
matter which is a serions one to all states alike, but as
the people of great wealth are most likely to reside near
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the large industrial and economic centers of the country,
the exemptions to the federal income taxes would be
much more.numerous in the Eastern and Central states
than in the states farther west or south. This should
mean that the practical effect of the opposition of an
agricultural or mining state to the amendment is to
assess on its inhabitants a greater portion of federal
taxes to the extent that the very wealthy who are largely
residents of other states escape taxation.

So much for the individual side of the question.
Another point is the corporation side, and the effect on
the country at large of a lessening of corporation activ-
ity as a result of the present policy. While the large
industrial corporations usually have their financial
offices in the older states, their fields of activity must
be largely among the states requiring greatest develop-
ment, whether their purpose is direct development like
railroading, mining and power, or indirectly as in manu-
facturing equipment for these purposes. Here again
is a place where the interests of the less populous states
seem at least proportionately to be as great in the
proposed amendment as the more populous states.

T.ower Turnover of Trainmen
Favors Better Merchandising

T USED to be said that one big reason why it was

hard to train platform men to be courteous was that
they did not look upon their railway job as a lifework;
that most of them were on the cars only until such time
as they could get back to their trades. Therefore, they
did not have the necessary incentive to take pride in
their work.

Today matters are much better as regards turnover
in the platform ranks. The motorman and conductor
are paid a wage which relatively is so much higher than
before the World War that there is no longer the old
desire to quit at the first opportunity. One may say
that such attractive outside opportunities are much
fewer. The union itself also finds its interest served
by making the men feel that they have permanent and
not temporary occupations. One may say then that
the casual character of platform work has largely
disappeared.

At the same time, none of us should be satisfied that
the platform man has improved as fully as is possible
in those requisites that should go with an employee
who so nearly is the personal representative of the
company to the patron as he is. The principal task
is to secure a greater degree of courtesy. On the aver-
age property, there is still a great field for improvement
in developing the attitude of mind of both motorman
and conductor that the passenger is their personal
customer. Some railways have really accomplished
something along this line, but the observations of the
Journal editors are that the customer still gets pretty
shabby treatment on many systems.

The problem is largely one of “selling” the trainmen
the merchandising principles, and this task must start
with the management. It can be followed up by the
superintendents, but the spirit of the thing must ema-
.nate from the big boss.

Another point in this development of the merchandis-
ing atmosphere is that the conductor might be author-
jzed under certain conditions to refund the fare, making
report of each such transaction. Perhaps this would
appease the ruffled customer in some circumstances and
turn his antipathy. Suppose such a policy did cause

the loss of a few nickels a day, would that not be insig-
nificant if the practice .was found to help in winning
friends, or in keeping from making enemies?

Our Heads Are Coming
Out of the Sand

VIDENCE is plain and plenty that a change of

heart and mind is rapidly taking place with respect
to the attitude of railway men toward the bus. Several
of those who so vigorously opposed admitting bus
companies to the transportation counsels of the Amer-
ican Electric Railway Association have already come to
question the wisdom of their stand. There was a great
tendency on the part of many of the important exee-
utives of the railway field to fight the bus, to have
nothing to do with it themselves as a transportation
tool. But several of these same men have since taken
up operation of buses as adjuncts to their rail lines.

It has taken less than a year for them to grasp the
fact that they must take hold of the bus. They must,
because the public demands buses. They must because
it is good transportation business to take care of the
demand for a kind of service beyond that supplied by
the rail lines. They must do it because there are places
where the bus is economically the right form of vehicle.
They must, anyway, whether altogether profitable or not,
as a means of protecting present rail investment and
maintaining their monopoly (which is sound principle
from the public viewpoint) so that the bus service may
be co-ordinated and helpful, not competitive and destruc-
tive. Let no one get the idea that the bus will repl,ace%l
the railway. The point is that the railway man must
use the bus as well as the rail car in his business.

These comments are made not because of the oppor-
tunity to say “we told you so,” but rather to bring out
the fact that it now seems clear that those who took the
position that buses should be used, and bus compan
should be in the association, were right. The important
thing now is not the error made (and it is being con-
sidered such, more and more), but to recognize the
mistake and to revise the kind of thinking that has been
going on while there is still time for constructive think-
ing to make the most of the bus—to avoid its potential
destructiveness if its coming is unguided.

Why not give consideration again to an amendment
of the American Association constitution to permit
membership of the stable, legally recognized bus co
panies, as an early step toward harmonizing intere
and avoid cut-throat fighting? Certainly, from t
standpoint of helpful value to the bus transportati
company, the American Electric Railway Associati
has much more to offer than any strictly bus assoe
tion has now or will have for several years to com
provided the railway members really take a helpful a
not antagonistic attitude. It would be to the best int
ests of the railways selfishly to do this.

The Journal, as one of the earliest advocates
railway men should make use of the bus and that
companies should be taken into the association, fe
that its position has been justified. And also, in:
much as so many railway men were at first antagonisi
toward the bus and objected to discussions of it
the Electric Railway Journal, the wisdom of satisfyi
that feeling but at the same time carrying on the edu
tional work with both railway men and independent bus
men by publishing a separate bus paper (Bus Trans-
portation) may now be better appreciated.
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RATSING LOWER MARKET STREET TRACKS AFTER THE FIRE

‘ Three tracks raised and in service at new grade. The grade prior to raising
is indicated by slot in old cable track not yct replaced by new construction.

| Maintaining Continually Sinking Track

' Nine Miles of Track in San Francisco Settles at the Rate of 0.1 Ft. per Year—Permanent
| Types of Construction Are Held Inadvisable—Methods Used for
Restoring Grade Are Described

extended a mile or more inland from its present

location along parts of the San Francisco water-
front, but as the city developed the tide flats and shal-
lows have been filled in so that much of the waterfront
is now on filled land. The material used in making the
- fills has been of good quality, but the filled area has
nevertheless continued to settle year by year because
of the great depth of underlying soft mud. In the
construction of the Southern Pacific Building on lower
Market Street piles 125 ft. long were used and for
this depth only soft material was encountered. All
large structures in the filled area are built on piles,
which support them at an established grade, while the
streets continue to settle, thus making the situation
worse than if structures and streets settled alike. Some
of the problems brought upon the street railway by this

i
' EARS ago the shore line of San Francisco Bay
\

TYPICAL TRACK RAISING OPERATION ON
DOUBLE-TRACK LINIE
Track in background has been re-established at officlai grade.

Incline beyond crossover connects sunken track with level on
which it was originaily built.

condition and the methods of meeting them are de-
seribed in this article.

The Market Street Railway operates some 9 miles of
track in the areas subject to settling and has found that
the rate of subsidence is fairly uniform, being about
0.1 ft. per year. This has necessitated entire recon-
struction of the tracks at intervals. Fortunately, in
practically all of the areas affected the electric lines
operate on double tracks, thus making it possible to
avoid interruption to service by operating short por-
tions as single-track lines during reconstruction.

All of the tracks east of the old shore line, as shown
on the accompanying map, have been rebuilt since the
fire of 1906; some of them have been raised twice in
that time. Frequently a subsidence of 3 ft. and some-
times as much as 5 ft. occurs before the grade is re-
stored. In 1911 the track on Third Street was brought

RAISING TRACK WITH CONCRETE AND
PAVEMENT INTACT

Th's method, not recommended, was foilowed in order to save
trackwork and pavement whlch was in good shape when the ralse
to official grade became necessary.
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up to grade, the lift being as much as 5.35 ft. at the
lowest point. The fill was made of good material and
compacted in the usual way. This track has now sunk
14 ft. below official grade. In sinking a pit which the
company recently put down on lower Market Street, no
less than five sunken pavements were cut through in
excavating to a depth of 10 ft.

For this continunally settling foundation the only
method believed to be generally satisfactory is the en-
tire reconstruction of the track at appropriate inter-
vals. The practice is to allow the track to settle without
any endeavor to maintain or otherwise improve its con-
dition until the time comes for entire reconstruction.
In reconstruction the pavement is removed, rails and
ties are taken up, and the material used for making
the fill is dumped on top of the old ballast. New ballast
is provided and old or new rails and ties, if required,
are then laid. A finished height of about 2 in. above
the official grade is usually made to allow for the im-
mediate settlement.

In one notable case the track and paving were raised
intact. This was done to save the paving as recon-
struction became necessary at a time when track and
paving were in good condition. This method is not
recommended. The process is slow and comparatively
costly, but a still more serious objection is the im-
possibility of tamping the fill thoroughly from the sides
of the raised track.

Track with paving intact jacked to the new grade
is shown in one of the accompanying illustrations. In
this case a “permanent” form of track construction had
been used—basalt blocks on top of concrete extending
down to the bottom of the ties. In raising this track,
trenches were first dug along either side of the track
and 20-ton jacks were placed against the under side
of the rail flanges at intervals of about 20 ft. As new
material was shoveled under the raised track it was
tamped horizontally from both sides, using 4-in. x 4-in.
timbers fitted with handles.

Because the subsidence is at a slow and uniform
rate, fairly acenrate prediction can be made of the time
when a maximum perniissible separation of street and
building grade will be reached. Endeavor is made to
program ftrack and paving work in such a way that
as this time approaches no work will be necessary and
when the street is regraded new paving and perhaps
also new rails can be put down without economic loss.
Under these conditions it is considered economical not

to use a permanent

T~ FORT MASON
and expensive type

P U, \/‘Z/j/\ fi\ry Reservation

f \S\\\\\S\\OX 500 3000 of rail foundation
X - N such as concrete,
3 7 \\ steel ties, ete. A
- A U short length of track
=SS built on trestle has
RS, o5 i been found most
; 65,,;% = unsatisfactory. The
; & HF )] ‘| trestle keeps the
7 CSFERRY BLDG,

track at grade satis-
factorily, bnt the
paving (basalt blocks
are used in that dis-
trict) is continually
sinking away from
the track and re-
quires to be removed
and replaced on new
ballast about once a
yvear. The use of
planks over the
stringers to support
the paving has been
considered inadvis-
able because of the
renewal costs on the
planking and because
there would still be
the subsidence of the
remainder of the
street to make a con-
tinually increasing
abrupt change of
grade on either side
of the track. The
trestle itself is a ne-
cessity to maintain
exact grade for the
approach to a lift bridge. Some of the typical grade sub-
sidences are shown in the accompanying profile. Lower
Market Street, which was restored to grade in 1907 by
raises of as much as 2.86 ft. in some places, is now 1 to
2 ft. below grade again. Lower Clay Street was brought
up to grade in 1908 by raises of 2 to 3 ft. and was again
required to be raised a foot or more in 1920.

In these soft-bottom areas where the tracks cross
sewers or culverts supported rigidly on piles conditi‘(zls

L S

A ISLAIS CREEK
AN ([ {canaL

.
|

SS
*‘:/f/\o/,: BASIN
LY

MAP SHOWING AREA THAT
IS SUBSIDING

Ali that area between the bay and
the old shore line Is sinking at the rate
of 0.1 ft. per year. Most of this has a
soft mud bottom of great depth.

RECONSTRUCTION OF CABLE TRACK IN SERVICE

This track has been raised and back-filled. The difference in
level between track and rentainder of the street, which has yet to
be filled, shows amount of raise, which has been necessary to com-
pensate for the subsidence.

RECONSTRUCTED CABLE TRACK READY FOR CONCRETE

Note the yokes spaced 3 ft. 6 in., which take the place of ties.
Wooden forms are built around these yokes for the concrete
placed In final constructlon stage. This track indicates the re=
stored street grade to which remainder of the street wili be raised.
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SUBSIDENCES ON THIRD STREET AND ON LOWER
MARKET STREET

These are typical proflles. 1n the case of lower Market Street
the tracks are now well below the official grade again.

are introduced that cannot be easily remedied. In one
case where the tracks cross a box culvert the sub-
siding ground on one side of the culvert allowed the
track to go down until a difference of 1 ft. in elevation
developed within a distance of 20 ft. the rails bending
to allow the track to conform to this change. Operation
over the track in this condition has continued for about
five years.

In another case where a concrete sewer 10 ft. wide
underlies the tracks lengthwise, so that part of the
tracks are rigidly supported and other parts are on
settling ground, uneven settlement has caused the inner
ends of the ties on both tracks to rise 2 to 3 in., while
the outer ends have sunk an equal amount, thus tilting
the tracks away from each other.

CABLE LINE SETTLEMENT CORRECTED BY
RAISING STRUCTURE

Re-establishment of grades on the cable lines is
quite a different process from that used for the electric
lines. The cable railway track is supported on steel
vokes embedded in concrete; a construction which could
be rebuilt only at prohibitive costs. It has been found
possible to raise this structure bod-

placed at 8-ft. to 10-ft. intervals under shoulders of
the yoke or under the concrete bottom, as may be more
convenient. The jacks are rested on pieces of old ties
sewed up for this purpose. The first lift is made at
least 100 ft. from one end of the section to be regraded,
and the maximum lift is kept at this point until jacks
are placed for 100 ft. or more in either direction and
the desired grade at this central point has been reached
with an easy slope in either direction. Work is then
advanced in one direction only, always keeping an easy
grade ahead of track that has been restored to grade.

The gangs raising cable track consist of about fifteen
men and will ordinarily raise about four blocks of
single track per month. A track raise of 3 to 4 in. per
day has not been found to be detrimental to the concrete
of the cable duct. The cable tracks are usually finished
2 in. above the official grade.

B. P. Legare, from whom material for the foregoing
was obtained, is engineer of maintenance of way and
construction of the Market Street Railway and has been
in charge of all track work done since 1907.

A Light-Weight, High-Speed Motor
Compressor

HE department of studies of the unified transpor-

tation system in Paris (la Société des Transports en .
Commun de la Région Parisienne) is attacking several
fundamental problems of urban transportation. This
was illustrated in the article on an experimental light-
weight car appearing in the issue of this paper for Dec.
2. Another result of the researches of this department
is a light, high-speed, direct-connected motor-com-
pressor, weighing complete about 420 1b. The accom-
panying illustrations show the general construction.

The compressor is driven by a 2%-hp., four-pole series
motor, operating at full load at 1,100 r.p.m. Its arma-
ture runs in ball bearings. The ends of the motor
casing are of aluminum,

A flexible coupling connects the motor with the com-
pressor, which has two cylinders, one 2% in., the other
3% in. in diameter. These are arranged in “V” at right
angles to each other. The inlet valves are controlled by
a cam carried on the main shaft. Like the motor shaft,
the crankshaft of the compressor is carried in ball
bearings. It is claimed that the new compressor is 20
per cent more efficient than a compressor of the low-
speed type and 30 per cent lighter. An extended illus-
trated description of the motor-compressor will be found
in a recent issue of L’Industrie des Tramways, Chemins
de Fer et Transports Publics Automobiles.

ily, however, and as the cars are light
the raising is done without inter-
rupting operations. The narrow gage
(3 ft. 6 in.) and the fact that heavy
equipment is not used make it pos-
sible satisfactorily to tamp the back-
fil from the sides. Sand is used
largely for the back-fill and is kept
wet during the tamping. When the
side trenches are refilled they are
also thoroughly tamped.

In order to avoid danger of crack-

ing the concrete, the cable tracks are
raised in sections of not less than

200 ft. After excavating side
trenches 10-ton screw jacks are

LONGITUDINAL SECTION AND CROSS-SECTION OF EXPERIMENTAL MOTOR-COMPRESSOR

FOR USE ON TRAMWAY CARS IN PARIS
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Budget Control in Boston

All Expenditures Are Controlled by a Budget [P’repared
Every Six Months and Semi-Annual and Monthly
“Controlling Sheets” Are Used in Order
to Check Expenditures

LL expenditures on the Boston Elevated Railway
both for capital and operating accounts are con-
trolléd by a budget which has proved very satisfactory
to the company, one reason being that it enables all
operating departments to plan and conduct their work
systematically and consequently with the greatest real
economy.
For the operating budget the year is considered as
a whole and no false feeling of prosperity or of dis-
appointment is caused when the monthly earnings go
up or down from perfectly natural causes. This means
that the work can be planned more carefully and when
once undertaken does not have to be stopped suddenly
at considerable loss.

budget is prepared in June and December containing an
approximate estimate of the receipts and expenditures
for the six months of the following half-year period. In
the preparation of this tentative six-month budget the
estimated gross earnings are based on the figures for the
corresponding period of the previous year with allow-
ances for expected increases or decreases in traffie,
changes in.fares, etc., and the estimated expenses are
based on information secured from the operating depart-
ments as to their requirements, taking into consideration
wages paid, prices of material, ete.

For this purpose the departments considered are
four in number, namely, maintenance, equipment, power
and transportation. These estimates are gone over by
the general manager in conference with the department
heads before the various amounts are allowed. When
this has been done, each department head is furnished
with a copy of this tentative six-month budget showing
the amounts which he is authorized to spend durmg
that period under the various accounts, divided i

accordance with the Interstate Commerce Commissio:
- HOSTON KEEVATED SESIESSS S { method of accounting, with the understanding that
oS F,M‘WWM may schedule his work with the view of spending thi
amounts provided the gross earnings do not fall mate
% Zlmflf_f‘ VA et 7r"’” 44 rially below the estimates. This is given the title of
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affords the departments an opportunity intelligently to
analyze their expenditures. :

The budget for capital expenditures is made out on
a yearly basis with respect to the larger projects and
is added to from month to month as the smaller mat-
ters come up. The practices of budgeting and con-
trolling the capital expenditures are very similar to
those of budgeting and controlling the operating
expenditures except that the capital expenditures are
not, of course, based on estimated earnings and are
therefore followed only to the extent of insuring that
the expenditures are kept within the appropriations.

The budget system in practically its present form
has been in use since Jan. 1, 1919.

How Money Is Handled by Seattle
Street Railway

By ALLEN B. HIATT
Auditor Department of Public Utllities, City of Seattle, Wash.
HE Municipal Street Railway of Seattle, shortly
after its purchase of the Puget Sound Traction,
Light & Company system, adopted the use of the auto
truck for the collection of money from the carhouses
and the distribution of transfers and station-

Two men, armed, drive the truck to the various car-
houses, picking up the money, “lost articles,” and inter-
department mail to be brought to the office, and leaving
stationery and one day’s supply of transfers. When
the receipts have been checked, balanced and prepared
for deposit they are taken to the bank by these two
men and the office cashiers. .

We find the truck much faster, more convenient and
its routing more flexible, while at the bank we can pull
up to the curb or to the alley entrance, thus eliminating
the blockade of traffic on a heavily traveled street which
is caused by the street car method of handling.

Wisconsin Utilities Advertise

CHECK on the advertising carried in newspapers

by the public utilities of Wisconsin during the
month of January showed that 9,776 column inches
were used in twenty-eight of the forty-two daily papers
of the state. The four Milwaukee daily papers carried
5,505 column inches of such advertising and the weekly
papers carried 1,237 column inches in addition. This

Aggregated about ninety-four pages of paid advertising
for the month.

ery to them.

The company had followed the slower and
more inconvenient method of using an old
single-truck street car.

After three years’ experience we recently
purchased a new chassis (having worn out the
old), placed upon it the old body, which we
had slightly remodeled, and will continue to
use the truck, well satisfied with the results.

STEEL MoNEY COMPARTMENT AND INTERIOR ARRANGEMENT.
SEATTLE MONEY CAR

The accompanying cuts illustrate how the body is built
A heavy steel tank, opening at the side
of the car and placed just behind the driver’s seat, extends

to fit our needs.

across the body with a drop-door at each end.

In the tank, which is well secured and locked at all times,
“Lost articles,” stationery, transfers,

is carried all moneys.

etec., are carried in the body proper, a shelf being arranged
on top of the tank to care for the transfer cases. Seats are
placed along each side for the convenience of the cashiers
on their daily trips to the banks and are arranged to fold
up against the side of the body when not in use. Under-
neath, at the rear, is a box for spare tires, so placed as to
gerve for a step. The sides of the body are of sheet metal
and the top of agasote. It was designed and built in our shops.
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Safety Measures Cut Accidents

They Also Reduce Costs on the Chattanooga Street Railway
Lines to 3} per Cent of Gross Instead of More than
Five Times that Amount—A Representative of
the Company Gives Particulars

REVIEW of the safety work of the Chattanooga

Street Railway lines though which the percentage
of accident costs to gross were reduced from 17.8 per
cent to 3.5 per cent in five years is given by J. C.
Costello, editor of “Electro Topics” of the Chattanooga
system in National Safety News for December. An
abstract follows:

For several years prior to 1919 the number of
accidents occurring on the street railway lines in
Chattanooga, and the consequent resulting expendi-
tures, has been constantly increasing, the expense par-
ticularly being materially augmented in 1917 and 1918
as a result of a number of serious accidents. The total
amount expended on account of accidents reached a
maximum in 1918, when as a result of 2,793 accidents
in that year and held-over claims from the previous
year we expended 17.7 per cent of our passenger
revenue. In one instance, the records show an expendi-
ture for a single month equivalent to 30 per cent of
the passenger revenue.

Late in 1918 the conclusion was reached that the
only salvation lay in a very thorough organization of
all employees for the purpose of bringing home to them
the need and benefits of intensive accident prevention
work. After casting about for several months for some
effective method of procedure the “Chattancoga plan”
of safety contests was finally evolved from suggestions
received from our own employees. The contests have
been the very heart of the company’s safety work since
their inception. Contest No. 8 is now in progress and
our employees seem even more enthusiastic in the
present contest that they were in the first one.

THE PLAN OUTLINED

The plan, with its many novel features, may be
summarized as follows:

Members of the various operating departments, ex-
cluding superintendents and foremen, are eligible to
participate. The contestants are divided into six
teams, each with a captain and two lieutenants. Con-
tests are of four months’ duration; to be entitled to
a prize award each member must be engaged in active
company work for at least 720 hours during the four
months period. The rules require that all accidents,
no matter how slight, must be reported. In the cases
of cars operating on the road, motormen and conductors
are required to make out separate reports. Every un-
toward incident, such as a controller flash, disturbance
or ejectment of a passenger, the frightening of an
animal resulting in an accident, a trolley break, broken
glass, etc., is classed as an accident. Severe penalties
are meted out for failure to make out reports or for
willful concealment or misrepresentation of facts in
connection with an accident. The winning team divides
a cash prize of approximately $600 equally among its
members, and badges of merit are awarded men of
other teams who have earned perfect records. Appro-
priate recognition is also given those who establish
exceptional records in more than one contest.

The total number of accidents in 1917 and 1918 was
2,291 and 2,793 respectively, but the actual number
was no doubt considerably higher, since the rules cover-

ing the classification and reporting of accidents at that
time were not as strictly defined or enforced as at
present. As compared with a monthly average of 233
for 1918, all classes of accidents were reduced to a
monthly figure of 182 in 1919, 201 in 1920, 151 in 1921,
and 123 for the first half of this year—in other words,
an average of 4.1 per day now as compared with 7.8
per day in 1918.

Naturally a big improvement was noted in 1919, the
first year of intensive safety work. As compared with
1918, the number of employees’ accidents was decreased
44 per cent, and the number requiring medical attention
64 per cent. The total cost of employees’ accidents,
including lost time, payment for injuries and medical
attention, decrease 84 per cent, this saving alone being
twice the entire expense of carrying on all safety work,
including the cost of contests.

For the same period the total number of all accidents
was decreased 22 per cent. The number of claims filed
decreased 56 per cent. The number of suits filed was
reduced 59 per cent, and a reduction of 56 per cent
was effected in the total costs on account of injuries
and damages. The total accidents for 1920 was greater
than in 1919. This does not mean that the results
were not as good as for the previous year, but is really
due to the fact that the safety plan had been better
established by 1920 and more complete accident reports
were being received from the men. The cost of acecidents
increased approximately $11,000 in 1920 over 1919 also,
but this was caused by one single serious accident in
January of that year which cost the company over
$21,000.

The continued decrease in the number of accidents
meant, of course, that more perfect records were made
by employees in successive contests. This fact is
readily shown from a summary of the various charges
assessed against all six teams in each contest, together
with the records of the winning teams. These figures
are as follows:

Total Charges Total Charges

Conteat All Teams Winning Team
| 1,364 206
2 42 114
3 886 133
4 817 113
5 596 82
6 587 84
7 472 65

Just what the reduction in accidents has meant in
the amount of money required to be paid out for in-
juries and damages is readily apparent from a glance
at the following figures:

Per Cent.

Accident

Passenger 0sts

Year Aecidents Cost Revenue to Rew
FONT ociie cvmaciin 4 st SR 2,291 $120,010 $672,646 17 8
FOUB. Coy o ey © o o SRR 2,793 152,604 860,275 17.7
VOUY. | cicwsninisinis = amieio iR 2,182 66,356 857.372 77
1920-c. 0 .o ey PR e 2,521 77,205 1,084,653 750
FO20. . o i i o S A S 1,817 42,050 978,202 4.3
1922—sixmonths. ,............ 741 16,152 456,272 35

This picture would not be complete without some
mention of the cost of actually carrying on the safety
work itself. Data on this subject will be found to
be equally as surprising, as may be noted in the follow-
ing summary which gives the total annual expenditures
since 1919: 1919, $4,432; 1920, $4,757; 1921, $5,018;
1922—six months—$1,725.

These figures include the cost of preparing and print-
ing car cards, safety bulletins, booklets, ete., the ex-
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pense of publishing a monthly employees’ magazine,
membership dues in the National Safety Council and
the expense of two delegates to the Annual Safety Con-
gress, the costs of two entertainments and banquets
staged each year at the conclusion of the safety contests
and the cash prize awards to the winning teams. The
$5,018 expended in 1921 was distributed as follows:
$1,200 for cash prizes, $600 for entertainments, $1,100
for house organ and a like amount for safety cards,
bulletins, ete., $450 to cover National Safety Council
expense, $350 for payroll account, covering time of
men attending safety meetings, and the balance for
miscellaneous expenditures.

SAFETY MEASURES FOUND EFFECTIVE

In the early stages of our campaign to eliminate
accident hazards, we soon realized that success could
only be attained by the co-operation of the public as
well as of employees. The first appeal was made
through car cards in the form of a series of “Don’ts.”
These cards embodied cartoons depicting various haz-
ardous practices of the pedestrian, motorist, careless
child, and others, with advice on how to avoid accidents.
The cards were changed at intervals and were subse-
quently superseded by a set carrying simple safety
messages, unillustrated, which are still in use.

The latest innovation along this line and one that
has produced much favorable comment is the carrying
of a safety slogan on the dashboard of the car. About
twelve trolleys are so equipped, no two carrying the
same message, and it is the intention to increase the
number to twenty. Various color schemes have been
employed in working up the different signs and they
have attracted the prompt attention of both motorist and
pedestrian. One, containing the admonition to motorists
not to cut-in in front of street cars, has already brought
ahout a noticeable improvement in this practice. Other
methods of impressing the public mind with the need
for safety have been attempted through talks to the
school teachers and the disseminating of literature
among the school children.

To maintain the interest of employees, general safety
meetings are held once each month and a safety com-
mittee, comprising about forty members, meets twice
each month, at which time suggestions are received
for improving track, overhead lines, condition of equip-
ment, etc., and the elimination of any unsafe practices.
It is interesting to note that over 900 suggestions have
been favorably acted upon since the inauguration of
these meetings. Bulletin boards featuring the liter-
ature of the National Safety Council are also main-
tained at various locations on the property to keep up
interest in the movement.

Like the safety contest idea, which, after first start-
ing among the platform men, subsequently spread to
the other operating departments, every effort has been
made to insure safe working conditions in every depart-
ment of the company. Numerous safeguards have been
provided for the various high-speed machines in the
wood-working department to prevent operators from
losing a finger or hand; rubber gloves and safety belts
are insisted upon in the line department; every track
gang carries a first aid kit in its tool box. The auto-
mobiles operated by the company are inspected at reg-
ularly scheduled times in order that any defects may
be corrected; the same applies to street cars, which are
inspected on a mileage basis. A monthly fire inspection
is made of the entire property. Cleanliness in the
various offices, shops and yards is required at all times.
Every week is “Clean-Up Week” in the Chattanooga
organization.

During the fall of last year, an added safety feature
was the employment of a man to conduct among the
workers practical demonstrations of the prone pressure
method of resuscitation from electrical shock. Lessons
were also given the members of the city police and fire
departments and to the Boy Scouts. At least once
during the past year this practice was directly respon-
sible for saving the life of a lineman who came in
contact with a 2,300-volt current.

This single instance of having saved one man’s life
has amply repaid the company for all the time, money
and energy devoted to the teaching of safety principles
and practices.

Accidents never happen, they are always caused.
Carelessness on the part of some one is always respon-
sible for the untold misery and life-long suffering that
we see about us every day. Safety, on the other hand,
is something which, in the abstract, costs nothing, its
art is easily acquired, and it pays for itself over and
over again.

Saskatoon Snow Problems

HE accompanying illustrations give an idea of some

of the snow difficulties encountered along the elec-
tric lines of the Saskatoon Municipal Railway, Sas-
katchewan, Canada. A portion of the road serving the
Canadian Pacific Railway shops at Sutherland, 5 miles
from Saskatoon, is shown as it appeared last winter.
The lines run across the level prairie, but owing to the
continued drifting which occurs, a wall of snow was
created on both sides of the track for a distance of
more than a mile. The snow plow and sweeper shown
at work was built in the railway company’s shops. The

longest period that this line was tied up last winter
was a day and a half.

AT LEFT, BUCKING THE SNOW WITH A SNOoW PrLow. AT RiGHT, HIGH SNOW WALLS ON EITHER SIDE OF THE TRACK
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- Safety Device with Dead-Man Air-Brake
Valve Handle

By F. L. HINMAN
Asslstant Superintendent of Roliing-Stock and Buildings
Philadelphia Rapid Transit Company
OR three months past we have been operating in
Philadelphia several cars equipped with simple ap-
paratus designed primarily to improve the safety of
operation, a feature being a ‘‘deadman” brake-valve

handle. The
apparatus is as
RESISTANCE shown in one
' ICIRCUIT of the accom-

» CLOSER, X x
panying illus-

trations, con-
sisting of six
pieces of equip-
ment which,
functioning to-
gether, give
automatically a
brake applica-
tion, a release
of the circuit
breaker and an
application of

CIRCUIT-"
BREAKER
TRIP.

‘SANDER
MAGNET VALVE.,

TO SPECIAL CONTACT
FINGER IN CONTROLLER.-

THE BRAKE
CYLINDER PIPE.

Y

SPECIAL
OPERATING
HARDLE. /

sand to the
. rails if the
motorman re-

leases his hold
on the air-
brake 'handle or
moves it to a
brake applica-
tion position.
The central
feature of this
apparatus is the special air-brake valve handle. This fits
over the stem of the regular air-brake valve. It auto-
matically goes to emergency position when released, thus
providing the “deadman” feature. It is rotated to this
position by a coiled spring, after being unlatched by
another coiled spring in the top of the bonnet which tilts
the handle upward for this purpose. In the latched posi-
tion the handle operates like one of the ordinary type.
After being unlatched, and thus taking the emergency
position, the device may be relatched by moving the grip
to the emergency position and depressing it.

Besides the special brake-valve handle, the equipment
comprises a circuit closer, a circuit-breaker trip and a
sander magnet valve. The circuit closer is a small air
cylinder connected to the brake-cylinder air line and

EMERGENCY
BRAKING
POSITION.

EssENTIAL EQUIPMENT USED IN THE
“SIMPLEX SAFETY SYSTEM”

Bonnet 777777
Unlatching Spring-£
Cap of Sleeve --..

~Revolving
collar

| l,
StopLug ---7 7% ’/{/

Central
Sleeve.--*

CROSS-SECTION OF THE SPECIAL BRAKE-VALVE HANDLE

carrying on its piston push rod a quick-break head
which makes connection between two phosphor-bronze
springs at each brake application.” The circuit-breaker
trip is a cylinder containing a plunger which is normally
latched against the pressure of a spiral spring. This
latching lever is tripped by the pull of a magnet on the
rear end of the cylinder. The sander magnet valve is
simply an electrically operated valve supplying air to.
the sand traps.

The above aggregation we have entitled “The Simplex
Safety System.” Patents on the new features: have
been applied for and in due course provision will be
made for manufacturing the essential pieces.

Rapid Checking of Headway
Recorder Records

HROUGH the use of a sheet of celluloid as a tem-

plate, J. R. Ong, transportation engineer of the
Georgia Railway & Power Company, saves appreciable
time in -securing a check of actual schedule against
headways on the railway lines in Atlanta.

The company carefully checks its schedule times and
running times, as described in the issue of this paper
for May 6, 1922, and in this work uses a Nachod head-
way recorder, which is moved from route to route as

10 l ‘1

4
S DI S ]
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1

0
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o
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90N 123456718 91011121 23456789100 1212

PorTioN oF HEADWAY RECORD SHOWING ACTUAL TIME OF CARS,
CHECKED AGAINST SCHEDULE TiME

necessity indicates. The report sheet taken out of the
recorder is placed under a piece of celluloid on which
the schedule headways are indicated by holes which have
been slightly countersunk and then the countersunk
portions blackened by ink so that the holes will show
more clearly. After the master sheet or template has
been laid over ilie actual record, a peneil point is pushed
through each hole in the celluloid. Next the dots rep-
resenting the planned and actual arrival of the car
are joined up by a blue line, if the car was ahead of
time, and by a red line, if the car was behind tinie.
In the reproduced section the blue line is represented
by a broken line, and the red by a solid line. The com-
plete record can be checked up within half an hour.
The company has also made a change in the arrange-
ment of hours on the sheet, beginning at 5 a.m. instead
of 9 a.m. and resetting the clock movement accordingly.
These hours are put on the sheet with a rubber stamp.
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Electric Locomotives for Japanese

Government

They Are Equipped with Motors Specially Designed for Nar-
row Gage, and Have High-Speed Circnit Breakers and
a New Form of Electro-Pnenmatic Control—They
Are for 1,500-Volt, D.C. Operation

N THEIR way to Japan are two locomotives or-
dered some time ago for the Imperial Government
Railways of Japan from the General Electric Company
and built at the G. E. Erie Works. These will be tried
out on the Tokyo-Yokohama line, which was electrified
in 1915 at 1,200 volts direct current. The government
plans in future installations, however, to use 1,500 volts.
The locomotive is of the box-cab type, equipped with
four GE-274 750/1,500-volt motors, geared for a maxi-
mum speed of 40 m.p.h. Its total weight is 132,000 lb.,
all on driving axles, and it is capable of exerting a
tractive effort of 17,700 lb. on the one-hour rating. The

ating cab, energize the magnet valves of the pneu-
matically operated contactors, which open and close the
main motor circuits. These contactors are closed by
ajr pressure and opened by a heavy spring acting
against the pistons. Ten control steps are provided
with four motors in series and eight steps with the
motors in series-parallel.

Another important feature of this equipment is the
high-speed circuit breaker, which is connected between
the trolley and the main part of the locomotive équip-
ment. Under normal operating conditions this circuit
breaker is closed automatically on the first point of
the master controller; it then remains closed unless
tripped by an overload or short circuit or by momentary
loss of the control circuit voltage. After being tripped
for any reason, the breaker is again reset upon the first
point of the master controller. Under normal operation,
however, the high-speed circuit breaker does not open
with the return of the controller to the off position.

At LErT, 1,500-VoLT, 1,040-Hp. LOCOMOTIVE FOR TRIAL USE OF JAPANESE GOVERNMENT RAILWAYS.
AT RIGHT, INTERIOR OF OPERATINO CAB, SHOWING LEFT-HAND DRIVE

continuous rating gives a tractive effort of 17,400 Ib.
at 22 m.p.h., with 1,500 volts on the trolley. In addi-
tion to the 1,500-volt rating the locomotive can be oper-
ated at 1,200 volts at a somewhat reduced capacity, and
provision is made for operation at 600 volts direct cur-
rent by the throwing of a commutating switch which
connects all four motors in parallel. They are per-
manently in series for 1,500-volt operation. Protective
devices are supplied to prevent damage due to accidental
contact with the 1,500-volt trolley when the commutat-
ing switch is thrown to the 600-volt connection. The
leading dimensions of the locomotive are as follows:

BEIPERRCVOr Al ... occvov i s e FR e s e e e 37 ft. 2 in.
dinEthiof WheelbaSe .. ....apeivencsinssiosocossssouos 26 ft. 0 In.
RIZIA WheelbDaSe . .ovcevweiouepeeeosaetnonesonssoneies 8 ft. 6 In,
Height over pantograph (locked down) .............. 12 ft. 10 In.
BT LB EEWEICOIR iiaic's o oo nmiticic v e o o o i o s 6 s aEleER & Y 42 in.
T i TR S e S S e 42 In.

The GE-274 motors were designed especially for this
locomotive and are the largest so far constructed for
a 42-in. gage track. Each motor rates 260 hp. on 750
volts, and is insulated for operating two in series on
1,500 volts. The motors are arranged for ventilation
by means of external blowers.

One of the most Interesting features of the equipment
i8 the new electro-pneumatic type of control known as
Type PCL. Two master controllers, one in each oper-

This circuit breaker has no mechanical latches or trig-
gers, but is tripped electro-magnetically. This con-
struction makes for durability and permanence of
calibration.

To protect the locomotive motors against damage
due to overload, an overload relay is provided, which is
so connected that in case the motor current exceeds a
certain predetermined value the relay contacts open the
holding circuit of the high-speed circuit breaker, which
then opens and thus relieves the overload.

For collecting the 1,500-volt current, two slider
pantograph trolleys (one a spare) are provided having
a range of 7 ft. from minimum to maximum height.
These pantographs are raised by admitting air to a set
of cylinders and are held again