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POURED for STRENGTH

RUNNER

The “Champion” Trolley Ear

HE ‘‘Champion’’ consists of two parts--the runner
T and the body. The runner is made from a flat
tough bronze sheet, blanked, punched and shaped. The
body is made of a special high-strength alloy. The run-
ner is placed in a mould and the body is moulded to it.

The advantages of this ear are:

1 Strength 5 Uniform thickness of lips
2 Light weight 6 Less arcing
3 Easy to install; lips peen easily 7 High conductivity of lips--

approximately 31/, times
4 Long life that of cast bronze ear.

Iifustration showing position

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY of the runner in the mould,
EAST PITTSBURGH PENNSYLVANIA perparatory to pouring alloy.
SALES OFF1CES IN ALL PRINCIPAL CITI1ES OF
THE UNITED STATES AND FOREIGN COUNTRIES
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The W-N DRIVE E % o et kepin
in Step with the Times

ELECTRIC RAILWAY JOURNAL

[

step with the trend of the times or
make way for those that do.

Consider, for instance, the electric
street car drive. Its first form was the spur gear and
pinion. Then came the helical gear, affording a more
desirable drive because of its inherent features of noise
reduction and longer life.

For the cars of tomorrow that are being specified and
built today, there is the W-N Drive, embodying the exper-
ience of the past, the requirements of the present, and
designed to fulfill the demands of many years to come.
The W-N Drive is the most advanced form of street car
drive available to the railway industry today.

Having a self-contained double-reduction unit of helical
gears revolving on Timken roller bearings in a continuous
bath of oil, it provides higher ratios of speed reduction
than any previous drive. This, in turn, permits the use
of light-weight, high-speed, low-voltage motors with
rapid acceleration, greater flexibility, and efficiency.
With the W-N Drive, the motor is entirely spring-borne,
which means longer motor life.

These important advantages, with many others, make the
W-N Drive the logical equipment to put new cars in step
with modern trends.

Have you a copy of DMF 5126, describing this drive?

Westinghouse Electric & Manufacturing Company
Nuttall Works Pittsburgh, Pa.

Sales Offices in all the Principal Cities of
the United States and Foreign Countries
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Determines True Cost

HE true cost of any renewal part is deter-
mined by the service which it renders and
not by its purchase price.

High grade renewal parts of modern design re-
sult in economical maintenance since they give
maximum service, insure dependable operation
and necessitate minimum replacements.

Use Westinghouse renewal parts in maintaining
your Westinghouse equipment.

WESTINGHOUSE ELECTRIC & MFG. COMPANY
EAST PITTSBURGH PENNSYLVANIA
SALES OFFICES IN ALL PRINCIPAL CITIES OF
THE UNITED STATES AND FOREIGN COUNTRIES

T 30495

Westinghouse
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Ajax Electric Arc Welder
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The public responds to sincere
effort. A road that has no
" money to rehabilitate its prop-
erty may get it by rehabilitat-
ing its performance.

Old cars ride smoother on good

-
 track than new cars on rough
- track.

Rail grinding, arc welding,
| curve oiling are inexpensive
“steps toward better service...

Bulletins on
these track
improvers?

Railway Track-work Co.

3132-48 East Thompson Street, Philadelphia

AGENTS:

Chester ¥. Gailor, 50 Church St., New York
Chas. N. Wood Co., Boston

Electrlcal Engineering & M1g. Co., Pittsburgh

H. F. McDermolt, 208 8, LaSalle St., Chicago

P. W. Wood Railway Supply Co., New Orleans, La.
Equipment & Engineering Co.. London

F, F. Bodler, San Francisco. Cal,
313>

RTW Curve Uller
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CHICAGO Choose

RANSPORTATION in Chicago presents difficulties of a

most unusual nature; the needs of a larger city intensify

the importance of the most serious thought and consideration

in choosing equipment and supplies for the correct solution
of service requirements.

Particularly is this applicable to new cars. When the Chicago
Surface Lines buys new cars, they must embody the ultimate
in those things vital to efficient transportation. Up-to-date
design is essential. Weight is an important factor. Speed
another. Rider convenience still another. Schedule main-
tenance—or flexibility—is vital.

The 100 new cars recently purchased by the Chicago Surface
Lines fully meet all of these requirements. They are the
“last word” in trolley car design—and incorporate the out”
standing developments in car equipment.

That the new O-B Dash Illuminating Headlight; the new O-B
Featherweight (All-Steel) Trolley Base and the time-tested
O-B Trolley Catcher were chosen for the new Chicago cars is
a high endorsement of the correct design and modern appli-

cation of these materials.
Ohio Brass Company, Mansfield, Ohio
Canadian Ohio Brass Co., Limited

Niagara Falls, Canada
1079¢

i 2 ‘PORCELAIN
INSULATORS

LINE MATERIALS
RAIL BONDS

@ | CAR EQUIPMENT

“ NEW YORK CHICAGO
PHILADELPHIA BOSTON

MATERIALS
VALVES

PITTSBURGH ATLANTA CLEVELAND l
ST. LOUVIS SAN FRANCISCO LOS ANGELES

iy
4

-!

May, 1929
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The O-B Trolley Catch-
er, which positively
prevents flying trolley
poles. Selected for the
new cars of the Chica-
go Surface Lines.

unipment

O-B Dash-liluminating Headlight. which pro
vides diffused track illumination as well as
ample illumination of dash by use of circular
side lens, Selected for the new cars of the
Chicago Surface Lines.

0O-B Featherweight Trolley Base, of all-steel
welded construction and equipped with Tim-
ken Roller Bearings. An unusually strong
base weighing only 73 lbs. Selected for the
new cars of the Chicago Surface Lines.




ELECTRIC RAILWAY JOURNAL

- . -
- - -

R T T . B

Handling the Crowds
Safely and Quickl:

Large capacity buses need air brakes—for safety ai
€conomy reasons.

Adequate control, without driver fatigue, is th
assured, with the capacity to make quick stops whe
occasion demands.

Higher speeds may be maintained and more prom
service provided.

Street Railway Companies have proved th:
Westinghouse Automotive Air Brakes safeguard ar
promote their highway transportation.

WESTINGHOUSE AIR BRAKE COMPANY
Automotive Brake Division: WILMERDING, PENNA.

\WSRVai 2 o Pal & P2t & fa
AUTOMOT RAKES

: | U \J U/ W

\"4
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ole the Fices of your Pissengers

R -G TPy

ABAN COMPANY

——

H & K Rotating Chalr
No. 900

A comfortable aeat for com-
fort loving travellers.

HALE &

When a customer buys mer-
chandise that pleases him, he
will visit the same store again.
“Repeat sales,” they call it in
commercial circles, and there
are or can be “repeat sales’ in
railway circles too. When a
passenger enjoys his trip,
travelling in perfect ease of
mind and body, he will take
that route again.

A comfortable seat and a com-
fortable arrangement of the

-at the end of a leng trip...

Do they look as if they would
take that route again?

seats with respect to leg room
and proximity to windows,
lights, heaters and piping will
do more to make a comfort-
able trip than any other single
factor. Note the passengers
alightinig from a car arranged
and equipped by Hale and
Kilburn Seating Engineers.
Their faces will disclose re-
pose—freedom from fatigue
and strain—a good omen with
respect to future patronage
from these same travellers.

KILBURN SEATS

“A Better Seat for Every Form of Modern Transportation”

HALE & KILBURN COMPANY
General Office and Works: 1800 Lehigh Avenue, Philadelphia

SALES OFFICES:

Hale & Kilburn Co., Graybar Bldg., New York

Hale & Kilburn Co., McCormick Bldg., Chicago

Frank F. Bodler, 903 Monadnock Bldg., San
Franclsco

E. A. Thornwell, Csodler Bldg., Atlanta

W. L. Jefferles, Jr.. Mutual Bldg., Richmond

W. D. Jenkics, Practorian Bldg., Dallaa, Taxas

H. M. Euler, 146 N. 8ixth St,, Portland, Oregon
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i | cave your
P automol)i[e at l'lome
for your fami[yA ~

How,many of us in t[n's electric rai[way inclustry
—operators or manufacturers—executives, officers
and wor|<m¢n, use the electric cars as much as we
should? Are we not inclined to drive our own

car to work, thus depriving our fami[y of its use?

Tl b i Would it not Be far Letter to leave the automos=
e w1 e g/ad to

furnish this draws . :

. hcter wh bile at home and use the electric car to take us
would care to use it in

his local advertising. to worl( QVQI‘Y daY?

NATIONAL PNEUMATIC COMPANY
Executive Oﬂfce_: Graybar Building, New York

General Works, Rahway, New Jersey

CHICAGO PHILADELPHIA
518 McCormick Building 1010 Colonial Trust Building *

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




14 ELECTRIC RAILWAY JOURNAL May,

A&
A _ 4
lw L L]

= o™ Porto Alegre Buy
L LY Keystone Equipped Cas

Twenty new Keystone equipped Brill cars are en route to the
de Carris Porto Alegrense. This South American operator
benefit greatly by having purchased in the United States ma
—where advancement in design and construction of cars

ORI ALEGRE equipment has increased efficiency to such a high level.
A Wb transaction is evidence of great confidence placed in
F'u‘ suppliers.

Keystone Car Equipment is compl
listed in our Catalog No. 7.

TYPE T LIGHTING 6
FIXTURES

FARADAY SlGNAL

OAKDALE

ELecTRIC SERVICE SUPPLIES Cc

MANUFACTURER OF RAILWAY,. POWER ay AND INDUSTRIAL ELECTRICAL MATER!
Home office and manufacturilng plant located . &%E Branches—Bessemer Bldg., Pitt
at 17th and Cambria Streeta, Philadelphis, Broad Street, Boston; Geneul M
Pa.; District offices are located at 111 North Detroit; 316 N. Washington Ave.,

Canal Street, Chicago, Ill., and 50 Church Canadian_Agents—Lyman Tuba&s
Street, New York Cits. pany, Ltd., Montresl, Toronto, Val

KEYSTONE TROLLEY KEYSTONE REAR
CATCHERS LIGHTS
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MMARNISHES OILS STICKER
OTHS TAPES TUBING FI
ARNISHES OILS STICKER
B - PES TUBING F
LS STICKER

This is the part of the car that gets the water,
slush, dust, mud, and hard wear. Whether the
man in the pit sees it often—and every time he
does it costs money—depends on how thoroughly
- it is protected.

Car cables wound with G-E Paragon tape are
prepared for long, faithful service. This tape is of

sticky, waterproof material which readily absorbs phe el

| varnishes and treating compounds. Its gripping e s
| quality is unimpaired by_age. G-E Paragon tape e i i
" is but one of the complete line of G-E insulating eMetgmy et

materials that keep cars on the line and away b O

from the pit.

G-E insulating materials are sold only by G-E
Merchandise Distributors located throughout the
country who are equipped to give you prompt
service. Get in touch with the G-E Merchandise
Distributor near you or write to the Merchandise
Department, General Electric Company, Bridge-
port, Connecticut.

800-506

ENERAL ELECTRIC

MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT
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If Your Route

The Best
Car Equipment

It will pay you to investigate the perform-
ance of G-E motors, control, and compressors

Car Equipped with GE-265 Motora and
CP- 27 Compresaor, Detroit Street
Railway

on a few of the hundreds of properties using
G-E equipment.

The Detroit Street Railways, for example.

Ever since its organization, this Com-
pany has operated G-E equipment. Dur-
ing this time it has received such grati-
fying results from this equipment that it has

!

GE-265 Motor I

specified “G-E” again and again. Twenty
separate orders have totaled 603 CP-27

compressors, and eleven orders have plag
2170 GE-265 motors on this one proper
alone.

The Detroit Street Railway is but on
the 86 street railway companies which'
specified G-E-265 motors.

‘Renewal Parts

The best equipment requires the best ren
parts if it is to be kept operating efhicie

Take armature coils, for instance.

Armature Coil
for G-E Motor

The coils made by G.E. for G-E mo
make your rewinding job extremely sim
They are exactly right in mechanical
electrical characteristics—perfectly suite
your G-E motors.

G-E engineers and sclentists are constan
developing new devices and new matel
to simplify your renewal problems

GENERA

GENERAL ELECTRIC

COMPANY,

SCHENECTADY,
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| Reliable
ubstation Equipment

perators to-day are eﬁ'cctivcly reducing
@nses by letting automatic switching
supcrv1sory equipment operate their

¥

W0 600o-kw. G-E substations with com-
st automatic switching and supervisory

Two 600-volt, 3000-kw. Synchronous
Converters and Control Panels, Boston
Elevated Railway

éntrol supply power to the Boston elevated
d surface cars. The first of these auto-
ic substations was installed in 1927 and
second in 1928, each containing two
o-kw. synchronous converters.

-day, the third automatic substation, of
€ same type, is being built to further the
nomical operation of Boston’s electric
ion system.

£ automatic substations deliver power
en and where it is needed.

ONE'F I C E S

ELECTRIC RAILWAY JOURNAL

Long-Life Buses

Operators who have used both mechanical
and gas-electric buses are finding that the
gas-clectrics last 50 to 100 per cent longer
than mechanical buses of the same type and
in the same service. As a result, they have
been able to decrease their depreciation
charges a corresponding amount.

The longer life of the gas-electrics is due to
lower average engine speed, absence of gear
shifting with its jerking and straining, less
vibration, and reduced possibility of accident.

This saving inreduced depreciation, together
with the greatly reduced maintenance costs
and the lessened accident costs, adds greatly
to the favor won for the gas-electric by its
high earning power.

Let the G-E transportation engineers analyze your
service and make recommendations for
the best type of equipment

JOIN US IN THE GENERAL
ELECTRIC HOUR, BROAD-
CAST EVERY SATURDAY AT
8 P.M., E.S.T. ON A NATION-
WIDE N.B.C. CHAIN

330-128

LECTRIC

PRINCIPAL C I T I ES
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Gear Lubricant

%

Quiet

Street cars
Creale qoodwil

Progressive companies everywhere
are trying to eliminate car noises—
to give their patrons comfort as well
as transportation. Quiet gears do
much to strengthen the invitation
to ride.

In the new G-E non-resonant gear,
a simple principle is employed to
obviate ringing. The gear is con-
structed with annular rings which
provide a pocket for the gear grease
and which effectively deaden the
objectionable ringing inherent in
metal gearing.

The nearest G-E sales office will
give you complete information.

330-104

GENERAL ELECTRIC

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES
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Transportation Problems a Challenge
to Economists

RAVE questions of economics and public policy
onfront the entire transportation industry of the
ntry—railroads as well as local carriers. And since
r correct solution is vital to American business, and
fact to the welfare of the entire nation, there is in-
sing need for attention to fundamentals. The situa-
grows in complexity. The present era is one in
ch invention and the development of natural resources
e carried us forward faster and {faster, and have
osed constantly changing economic conditions.

a whole the total passenger traffic on all forms of
| common carriers is standing still. This is well
yi.  During the last eight years similar traffic on
steam railroads has declined 33 per cent. This is,
aps, not so well known by local transportation men.
close parallel is presented by the situation which
ronts these two branches of transportation, but
does suggest a number of thought-provoking
alogies. The loss of less-than-carload shipments by
railroads to motor trucks, their loss of passenger
ness to automobiles and buses, the present public
sure for the development of inland waterways and
recent order by the Interstate Commerce Commission
joint through tariffs between railroads and barge
s; the mounting costs of terminal facilities for both
engers and freight in large cities, and the probable
iture competition of the airplane, have their parallels
he effects of transportation over publicly-built high-
s upon the interurbans, the growth of street con-
ion in cities, the distorted view which city planners
the public take concerning the provision of facilities
private transportation as compared with public trans-
tation, and the many expedients that are vainly being
d in the attempt to finance adequate local rapid transit
h public funds. Finally, the problems of the railroads
of local transportation become very closely associated
2ed, when the physical and economic questions involved
the co-ordination of railroad terminals with the local
nsportation facilities of large cities are encountered.
It is not easy to foresee fully the future course of
sportation development and co-ordination. The
sical problems do not appear insuperable. When the
stion is considered from the viewpoint of economics
public policy, however, it becomes complicated in-
ideed in its many ramifications. Despite all this there is
excuse for inaction, heated partisanship, or helpless
tlderment. The difficulties that present themselves
ly constitute a challenge to our ability intelligently to
e them by so directing economic forces that they shall
ot destroy us.

Of course, mere reiteration of the issues raises more
liestions than it answers, but unless the questions are

both raised and clearly defined, they will not be
answered. Above all, there can be no compromise with
progress. The public demand for more and better and
faster and cheaper transportation cannot be thwarted.
At the same time there must be a clearer understanding
of fundamentals in the effort to achieve results. Any
tendency to dally in the consideration of principles must
inevitably result in collapse of the nation’s transportation
facilities regardless of how brilliant may be the con-
ception of those who plan them. Upon the economists of
the nation rests the responsibility for detecting present
weaknesses in our economic conceptions and for laying
down as well, sound principles as the foundation upon
which to rear our present and future transportation
structure. Not only to the men in all branches of the
industry, but to the economists as well, the country’s
transportation problems present a grave challenge.

Skillful Management Improves Railway
Position in 1928

REATER net income secured in the face of declining
traffic and lower revenucs is the outstanding result
of operations revealed in the returns of 182 electric rail-
ways to the American Electric Railway Association for
the calendar year 1928 as compared with 1927. Improved
maintenance methods, higher average car speeds, adjust-
ment of service to meet the traffic, development of new
sources of revenue, increase of income from outside
investments, use of the bus to reduce the drain of non-
paying railway routes, readjustment of the capital struc-
ture, reduction of capitalization or elimination of fixed
charges have all been used to offset a loss in passenger
traffic and to convert a decrease of about 2 per cent in
gross revenue into an increase in the net corporate income.
Not all of the companies, of course, have been equally
successful in accomplishing such results. The inter-
urbans, in particular, as a class have been able to make
little if any headway against the adverse conditions
which menace them. On the other hand some of the
lines in the smaller cities which a few years ago were
believed to have little chance of survival are now found
to be holding tenacicusly to their traffic and by the most
intensive efforts are developing economies and working
out improvements in methods that give promise of en-
abling them to pay a fair return.

General conditions in 1928 were not particularly favor-
able to the electric railways, although there have been
worse years. At the beginning of the year business was
slightly depressed and employment somewhat under
normal, a condition that held over from the fall of 1927.
As the year progressed business picked up but in certain
sections, notably the southeast, the northwest and parts
of New England, conditions were below normal through-

567




out the year. Automobile registrations increased a
million over 1927, and in the fall a mild epidemic of
influenza had an adverse effect on street railway traffic.

Inspection of the bus figures shows that the electric
railways are making long strides forward in the devel-
opment and improvement of this transportation means,
although from other sources it appears that as a whole
the railway-operated buses are still a long way from
paying all of their carrying charges. This is due, of
course, to the use made of buses by electric railways to
act as stop-losses on non-paying routes and to extend
transportation into lean and undeveloped territory.

Of the three groups into which the statistics are
divided, city properties, interurban properties and prop-
erties comprising both city and interurban service, the
third classification shows up the best. The improvement
made in its net revenue was great enough to produce a
similar improvement in the combined total for the prop-
erties. Furthermore, it appears from the figures that the
improvement effected in this group was produced en-
tirely by the skill of the managements without any as-
sistance from favoring circumstances. In fact it was in
this group that the reduction in operating revenue was
greatest. But by intensive managerial efforts, by adapt-
ing service to the demand for it, by speeding up the
cars, by more economical maintenance and by better
financial management these lines were able to show a
substantial improvement in the net for the year. The
gains in this group, with its relatively small receipts,
were sufficient to overcome in the totals the losses in the
other groups. Had equal skill been possible throughout
the entire industry, a still better statement would have
been presented for the year’s work.

Improved Maintenance Equipment Needed

QUIPMENT for electric railway maintenance is far
below the standards found in other industries. Main-
tenance forces are laboring under a disadvantage in this
respect, and much can be done to improve equipment to
lighten the labor, speed up work, reduce costs and insure
more accurate workmanship. The need for improvement
of maintenance tools, fixtures and machines has long been
apparent, and recommendations to this effect have re-
peatedly been included in committee reports of various
American Electric Railway Engineering Association com-
mittees. Moreover, in recent issues of ELECTRIC RAIL-
wAY JoURNAL there have been a number of suggestions
from maintenance executives regarding the need for
improved maintenance equipment. Manufacturers should
welcome the opportunity to enter this discussion and avail
themselves of the opportunity for broadening their market
for maintenance machinery.
In railway shops most of the machining operations are
performed on odd-shaped pieces. As there are some-
times only a few of each class to be machined, the pro-
vision of special jigs and fixtures may not be warranted.
- Machine tools may, however, be improved by providing
ready means of clamping the work and holding it securely.
Overhead line maintenance is handicapped considerably
due to the nature of the structure used. When a worn
part must be renewed, it is sometimes necessary to dis-
turb a considerable part of the supporting overhead.
There is an opportunity for improvement. Likewise,
there is an excellent opportunity for the development of
improved tools and fixtures to eliminate hand work in
the field and to speed up repairs or replacements. In
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the track department a large part of maintenance
attributable to the removal and replacement of pav
when making joint repairs. Certainly, the simplest
edy is to use the best type of joint construction availa
But when bad joints do develop, attention should
directed toward ideas for cutting the cost of paw

removal.

The Clang of the Fire Bell Finally

Aroused Baltimore

ALTIMORE has at least got started in the
direction on parking. It has put on the b
certain downtown streets during business hours.
circumstances, however, are peculiar—so peculiar
they seem worthy of special attention. Traffic expe
have long said that this was a step Baltimore need
take; the railway officials have insisted that prohi
of parking on certain congested streets was necessa
prevent the convenience of a relatively small number
automobile users from interfering with the righ
all other users of the public streets; the newsp
sensed the evil of parking and the doughty
Mencken, whose pen drips vitriol when he goes
ing, said in the Baltimore Sun recently that the u
congested public streets as free garages is a refl
on the intelligence of modern Americans. But Balti
remained adamant ; that is, the selfish had their wa
It was the clang of the fire bell that finally ar
Baltimore. Engines racing to the scene of a conf]
tion were able to get through the streets only after
usual traffic difficulties, but when they reached the §
the way of the crews to the fire plugs was obstr
with parked cars. The firemen had of course long
nized the parked car as an incipient menace. Now
came a real one. As Grover Cleveland used to
was a condition not a theory that confronted them.
put out the fire, and then they let out a roar f
quickly brought action in Baltimore. It is too bad tl
nothing short of a threat of public catastrophe
arouse the city to exercise its common sense.
menace of the parked car is not Baltimore’s alone.
exists in every city of any size.

Detroit’s Subway Vote Disturbing

DETROIT voters went on record on April 1
-/ the $91,000,000 subway proposal submitte
them at that time. This provided for a plan of a:
ment that would have affected the owners of the
erty adjacent to the new lines. Whether or not |
was the real cause for rejection does not appear,
fear of assessment does seem to have played a I
part in the adverse vote. The assumption is that
vitally interested in defeating the proposition
while those who favored it remained at home.
As the Free Press sees it, men prominent ir
political life of the city believe that the public will 1
approve a subway plan unless it is to be finan
the issue of general bonds of the community.
are said to believe that bonds of this kind shou
issued, but that the revenues of the system against wh
the bonds are issued should be sufficient to meet tk
terest and the sinking fund charges. Of course, fu
cord on the method to be used is hardly to be exp
but the assessment plan is the only sound one, despil
fact that it is difficult for the layman to underst



r the future, added means of transportation are
e well-being of Detroit. In fact, the city’s
extricably bound up in what is done about it.
stand now the Mayor has memorialized the
ilway Commission and the Rapid Transit
n to draw up plans for a series of short
utes for the downtown district to be used by
car lines. This plan on its face would
throw into the discard much of the work of
Transit Commission, finally joined by the
ilway Commission in the proposal recently
Presumably the plan which the Mayor now
d will be completed in time for its submission
oters in the fall, since he is irrevocably com-
securing some kind of transit relief for the
to be hoped that, to accomplish his objective,
ment plan of financing—the most important
ure of the proposal of April 1—will not be

he Detroit plan it was recommended that 17
t of the total cost be raised by an ad valorem
the city at large; 51 per cent on the bencfited
y adjacent to the subway, and 32 per cent to
cks and other equipment, raised by a 10-cent
e Council was to fix the exact proportions,
€ assessors were to determine the enhancement
erty values due to the subway during the five-
ruction period. At the end of the five years,
ments were to be levied to retire the bonds.
, the 13-mile subway included in the plan
voters was only part of the larger scheme
ch the Rapid Transit Commission has been at
Despite the need to start at once on transit im-
s in Detroit, this equitable proposal was de-
the polls. The conclusion seems inescapable
majority of voters had little understanding of
entals of the question before them.

Humanitarian Impulse Grows in
Modern Business

NCRETE evidence that large enterprises in the
ited States are run along humanitarian as well
an lines is furnished by the annual reports of
mpanies, but no more convincingly, perhaps, than
nual statement of the General Electric Com-
here one finds tangible instances of the practical
on of the precepts which on occasion Owen D.
chairman of the company, has reiterated.
seneral Electric Company is prosperous. It has
osperous over a long period of years. And in its
policies the company is conservative almost
nlt. Its patents are carried at a dollar and its
e and appliances, other than in the factories, are
at a similar figure. In addition, a general plant
e in excess of normal depreciation is set aside to
buildings or equipment to be replaced whenever
d that new facilities would permit increased
or economy.

concern is here not so much with the business
that has produced consistent profits, as with the
ooking policy that has been followed with re-
 employee relations and the degree to which the
ment of this vast industrial organization has rec-
"that even its lowliest worker is entitled to recogni-
s a factor in its success. This has been put into

tangible form by encouraging stock ownership by em-
ployees; through the provision of old age retirement
funds, and directly through increases in the average
annual earnings of employees of 126 per cent since 1914
—a period in which the cost of living increased only 62
per cent.

New York State Courts to Decide

VENTS incident to the remanding of the Inter-

borough Rapid Transit fare case by the United
States Supreme Court to the lower court will take their
course again during May after the lower court has been
formally apprised of the ruling of the upper court. Just
what these events will be it is difficult to say. Spokes-
men for the city have been voluble, but the company
has kept its peace. It is to be expected that the ecity
will enter a plea for the dismissal of the federal court in-
junctions that prevent the prosecution of the city’s fight
in the state courts to enforce the 5-cent farc clause.
City officers, as might be expected, hold that the Su-
preme Court’s decision banning the 7-cent fare petition
makes a dismissal of the injunction virtually mandatory.
Even in the state court the issue may, of course, be lost,
but that is by no means certain. The verdict of the
Supreme Court was not unanimous.

On the probable course of events it is idle to speculate,
but it is not idle to reiterate, as was pointed out in
the Evectric RaiLway Journar News for April 13,
that issues bound up in the case would appear to dif-
ferentiate it from other rate actions that on their face
may seem to De similar to the one in New York.
The company advanced the issue that inadequate returns
were shown on the combined subway and elevated prop-
erties which it operates—the former being leased from
privately-owned companies, and the latter having been
built largely with city funds—but the court held that the
subway and the elevated systems must be treated sep-
arately. It did not, however, elaborate on the reasons
for this finding.

That the Supreme Court did more than merely remand
the issue to the lower courts for decision without an
opinion, as sometimes is customary, is ascribed to the
nature of the pleading. In so doing it did say some
things that appear to offer surcease to the representa-
tives of the city, but that is by no means certain, even
though the officers of the city were quick to accept them
as such. The court’s rejection of the plea of the com-
pany that the fare should be adjusted to provide an 8
per cent return upon both the company and the city
investment in the subways—to be divided according to
the terms of the contract—was tempered with the state-
ment that while the claim was unprecedented it “ought
not to be accepted without more cogent support than
the present record discloses.”

As brought out previously in the ELEcTRIC RAILWAY
JourNAL, matters as they now stand are best stated in
the words of Justice McReynolds to the cffect that the
Transit Commission of the state of New York has
long held to the view that it lacks power to change
the 5-cent rate established by contract between the city
and the company, but that “it is intended to test this
point of law by an immediate, orderly appeal to the
courts of the state.” This purpose, the United States
Supreme Court ruled, should not be thwarted by an
injunction secured by the company to prevent the city
from interfering with an increasc in fares. 2
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Signals Should

* MovE Traffic

By ]. ROWLAND BIBBINS

Consulting Engineer

and HERBERT C. LUMMIS

Associate

L ANITY FAIR” recently
s/ printed a forceful story of
“The City That Died of
Greatness.” “We are on our way;
nothing can stop us,” warbled the
42nd Street realtor. “Yes, but
where?” exclaimed the long-suffer-
ing one. “Truly on your way, but
at the dizzying rate of 1 m.p.h.”
Thus we of the provinces are con-
strained to exclaim, “So this is New
York.” All of which is merely by
way of observing that our dynamic
metropolis has thus far contented
itself with the most obsolete traffic-

Observations of the perform.-
ance of typical signal installa-
tions indicate in a striking way
the serious delay to traffic
movement that results from
makeshift signalling. The au-
thors develop a series of traffic
flow profiles that illustrate
exactly what happens at a
crossing, undér variable con-
ditions, after the “Go” indi-
cation flashes

—Not STOP

downtown motor congestion by
moving some of the causes, ha
come an outstanding probl
public interest. Express bu
pear most hopeful where rapi
sit cannot be financed by reaso
fares or beunefit subsidies. But
buses are subject to defe
street planning and much the ¢
delays as street cars. To make
ters worse, inadequate signali

traffic controls have become 2%
epidemic throughout the cou
distinctly menacing speedier tﬁ

signal system of any large city.

The harassed traffic head of an-
other large city echoes: “We must immediately spend
$1,000,000 for signals.” But this city apparently has
made no adequate engineering study to determine the
right design, the exact needs, or the probable result of
signaling perhaps 1,000 street intersections. Many other
communities are nervously spending and experimenting,
with no clearly defined objective in mind and with little
intensive study of the problem before making heavy
expenditures for what, in the last analysis, are strictly
engineering projects.

There are 30,000,000 people today dwelling in a total
metropolitan area of 10,000 square miles (cities over
200,000 population). Roughly speaking, the total riding
habit within these communities has steadily increased.
But the demand for speed and comfort has diverted per-
haps one-third of the present total volume of riding from
public transportation agencies to private automobiles.
The public is moving into the suburbs and demanding
faster transportation. Time rather thau distance has be-
come the measure of transportation, and the 30-minute
time zone still measures, in a general way, the limit of
convenient residence and maximum population density.
Beyond the 30-minute zone the tendency to use auto-
mobiles increases except in unusual cases like Manhattan,
where “necessity riding” and lack of cheap auto storage
encourage people to use the rails.

Thus speeding up the mass carriers, upon which most
people have to depend, at the same time decreasing

portation and efficiency whicclg
industry is struggling to ac

through its modernization progr:

But this situation can be met if approached as a p
lem of engineering analysis and design rather that
politics or “safety” policing alone. In the accompan
Table I, there is shown a definite example of the re:
which may be accomplished by proper signal contre
comparison with present obsolete methods. By tir
signals for proper sequence traffic moved one-t
faster, there was an increase in street capacity for
stop traffic amounting to more than twice the nut
of automobiles that could get through formerly wit
stopping, and transportation speeds were increase:
per cent.

SicNaLs SnourLp Move TrarrFic—Not Stop [

So loug as both public transportation vehicles
automobiles occupy the same streets, any adequate
tem of control should have for its purpose both sa
and time-saving for the greatest number of pe
Unfortunately, almost the entire consideration in si
installation has generally been concentrated upon
pediting automobile traffic with little regard to the 4
tive number of people carried by various age
Contrary to this practice, the requirements of mass t
portation should be the starting point. To ha
rush-hour loads of our 22 largest cities, regist
nearly 4,000,000 automobiles, about 2,500,000 of ti
carrying an average of 1.7 persons, would be reqt
(assuming a riding habit as low as 250 rides per ¢
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M,Trm‘ﬂ'c rmoving throvgh crossing

2pio considered, the advantages accrue not
alone to public transportation riders,

but to all traffic using the streets.

e

1340 N
NEED ForR FASTER SCHEDULES

IMPERATIVE

A\ .
,~
VIVA\ \\ / /
L\ \
Waiting vebicles- V/\ ;

v 4 X g
{\-’y ‘\\ / -~ \ /I \\/I
- \

670 Surface transportation in public ve-

hicles needs to be speeded up during
rush hours along main trunk line streets

4:30 4:40 4:50

L/
N,
. >
~l
= -
L (SN 1

v
S

(=]

Automobiles per Hour

to 12 m.p.h. average running speed,
and even faster during non-rush hours.
Express buses, with minimum stop
time, should approximate average auto-
mobile speeds. As street car headways
are seldom closer than 30 seconds, and
buses 60 seconds, even on heavy traffic
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1340
arteries, it rarely becomes necessary to
pass more than one or two mass trans-
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portation units across an intersection
during each signal cycle. Consequently,
while other traffic may accominodate
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Observations for Fig. 1 were taken at this intersection

~—

. In comparison, modern railway equipment,
for handling city surface transportation and
ing either as single cars or articulated units,
equivalent actual passenger-carrying capacity
40 to 100 automobiles. .

> starting point, therefore, in designing a signal
for a public street carrying passengers in both
and private vehicles, is to obtain the highest aver-
ed, including passenger stops, that it is possible
by cars or buses through a signal district during
ours. To expedite the movement of automobiles
I as that of public transportation vehicles, a two-
d wave system can generally be discovered which
iccommodate both public vehicles and automobiles
ciently, so that the “set-back” of cars or buses
0 loading stops can be best fitted into successive
1 “wave bands” to avoid the present time loss wait-
or signals, which is so seriously slowing down public
ortation rather than speeding it up. For non-rush
a short signal cycle permits advantage to be taken
shorter loading time and decreased traffic inter-
during these hours. The commendable increased
of all traffic through the Chicago Loop district,
ing the installation of a scientifically-designed,
ssive signal system, illustrates what can be accom-
by proper skilliul design. When the require-
of mass transportation are thus adequately

—Log of vehicular movement (two-lane) through first signal of alternate-group,
ronous system on heavy traffic artery, based upon observations taken at five-
intervals and showing pile-up of delayed vehicles during rush-hour peak

0 itself to quite a wide range in cycle
time, mass transportation vehicles need
the shortest possible cycle to minimize
waiting time for stop signals. But
rarely indeed are these transit needs
adequately considered in present signal installations. Yet
it is entirely practicable when signal cycles are kept short
to accommodate two classes of traffic moving on the same
street at different speeds, with minimum stoppage and
delay to either class of vehicles.

On the usual transit system of a circular city, an in-
crease in speed of 1 m.p.h. will expand the 30-minute
rush-hour time-zone more than 25 per cent in area. But
if then a system of signals is installed, for example, along
a 5-mile transit artery of ten blocks per mile, which is
improperly timed so that street cars are held up by a
red light for 30 seconds every five blocks, this would
result in ten delays, adding 16 per cent to the running
time of the line, thus absorbing all of the assumed speed
increase. The cost of providing transportation service is
also materially increased to no good purpose, to say
nothing of the delay experienced by the public during the
300 or 400 rides per year required by the average citizen.
It is idle to figure money losses, but it is very important
to recognize that a large part of this economic loss can be
avoided through proper signal design timing.

5:50

S1GNAL ENGINEERING INVOLVES
MANY FACTORS

The technical problem of properly designing and tim-
ing signals so as to co-ordinate the effects of many
shifting variables, differing in proportion for every city,
street and intersection and changing for various times in
the day, involves proper recognitiop of the following
factors:

Complexities and defects of the street plan itself.

Number of blocks per ‘mile and variable block lengths.

Width of streets, number of roadway lanes available.

Effectiveness of regulations with respect to parking.

Reasonable wave speeds safe for traffic and transit in partic-
ular districts.

Length of cycle best suited to these block lengths and speeds.

Split of cycle best suited to cross traffic and turns.

Type of traffic (classes of vehicles and density) for various
periods of the day.

Volume of through traffic,
intersections.

Pedestrian movement at critical points.

Operating characteristics of car and bus lines as to acceleration

cross traffic and turns at various
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rates, running speeds and time of passenger stops to accommodate
the passenger interchange at various points and periods of the day.

Car-bus density or headways required at various periods.

It is no exaggeration to say that any comprehensive
signal installation which overlooks these considerations
will tend to slow down traffic movement instead of ex-
pediting it and will constitute a serious economic burden
on the community.

Further, we must challenge the viewpoint too often
expressed or implied that if the movement and speeds
of traffic and transit are not reduced by a new signal
system below what they were before the installation,
satisfactory results have been secured. The time has
now come to demand positive rather than passive or
negative results or else change the system.

Average street speeds are now too slow. The result
of properly designed signals should be to increase the
average speed rather than the maximum or crest speed
of moving traffic. There is a certain moderate average
speed which passes the maximum volume of traffic;
above and below this, less traffic gets through a given
artery in a given length of time. When speeds are very
high, this situation is obviously due to the physical ne-
cessity for “stringing out” of the line of traffic for in-
creased safe braking distance. Within the limits of
permissible city traffic speeds, the factor of greatest im-
portance in determining the volume of traffic that will
get through a given artery is signal efficiency and not
high crest speeds.

This efficiency may best be measured in terms of either
the ratio of the width of the through “time band,” during
which traffic moves through a signal system without stop-
ping, to the total “Go” time at the controlled intersection,
or else by a percentage of the hour given to through
movement. In other words, those signal installations are
most efficient which permit the largest proportion of
traffic to get through without stopping. Every signal
stoppage of traffic represents a “pile-up” and “‘set-back”
to succeeding “Go” signals.

In the first column of Table I under the “alternate-
group, synchronous” signal system, the time band for
through, non-stop traffic at present amounts to only thir-
teen seconds, due to the fixed equal timing at each inter-
section, and the inherent characteristics of the system,
although the “Go” time for the artery under observation
was 40 seconds. Thus the efficiency of the system from
the viewpoint of through, non-stop traffic is 32.5 per cent.
The proportion of total time devoted to non-stop through
traffic is only 16.3 per cent. In the same table under
the “progressive non-stop wave” signal system, the effi-
ciency of the through traffic band may be raised to 83.5
per cent and the proportion of the total hour, available
for non-stop through traffic movement, is 41.7 per cent.

InNEFFICIENT SicNaALs Cut Trarric CArPAcCITY

Signal installations group themselves roughly into five
classes: (1) Isolated signals; (2) simple synchronous;
(3) alternate-group synchronous (2 or more blocks);
(4) alternate-synchronous (single blocks) ; and (5) full
progressive wave systems.

Except in very special cases all of the first four are
inadequate to the requirements of a heavy main line
artery carrying both automobile and public transporta-
tion vehicles. The simple, isolated, automatic “go-stop”
signal, with no timing relation to other signal installations
on the traffic artery, is entirely unsuited to expedite
traffic movement. It merely stops the traffic stream
.periodically for the purpose of allowing cross traffic to

move through. The simple synchronous or “hif
run” system encourages over-speeding. In this s
all signals on a master time circuit show “Stop” or
simultaneously. When electric cars are controlle
such a system, a serious power problem is develo
the simultaneous starting of all cars along the str

The alternate-group synchronous or “stagger’” sy
requires a rigid 50 per cent split of the signal
This is usually arranged to show successively “f
Stop-Stop,” and “Go-Go-Go,” etc., along a given ¢
Obviously there must be an excessive wastage in
time and capacity and the signals permit only a ver
percentage of time for non-stop through-traffic ¢
ment. The alternate (one block) synchronous
tion is best adapted for uniform block lengths
eight blocks per mile. But this also requires a rig

TABLE I-—COMPARISON OF ALTERNATE-SYNCIIRONOUS A
PROGRESSIVE SYSTEMS

Two-Mile Main Truck—=Skip Sigoalled (30 per cent—9 minor crossings oi

Alternate- P
Group h
Synchronons
Length of oyo'e, 82000d8... .. ccvvveceennnerenanscens 80
Cycle split along the street, seconds........cooueuuun Fixed 40-40
Width of through-traffic band, geconds,.co.covuvunenn 13
Efficiency of through-traffic band, pereeot........... 32.5
Proportion of hour available for through traffic, per cent. 16.3
Bus operations northbound:
Speed through lights, mp.h.o.o.oviiiaiinneennn 1
Total running time, seconds. .....coviininvineaias 680
Running time, including passeuger stops but excluding
light delaya, seconds........cooveevniesiveassnns 65
Delays due to lights only, seconds............co0ne 115
Proportion of time held by lights, percent.......... 20.4

Bus operations southbound:
Speed through lights, m.p.hoov.cieeiannsiconciara. 9.2
Total running time, seconds. .. ... covieeennnn. .- 854
Ruuping time, including passenger stops but excluding

light delays, seconds...oovueecnreenieseecannnnn 643%
Delays due to lighta only, seconds......coveeevn.n 211
Proportion of time held by lights, per cent.......... 33

Automobile apeeds (moderate traffic flow):
Northbound, first car, enteriog signals, m.p.h....... 18.6
last car, enteriog sigoals, m.p.h........ 141
Southboued, first car, entering gignals, m.p.h........ 18.6
last car, entering sigpals, m.p.h........ 14.1

, Advantages of progressive aystem—Bua apeed increased 20 per ceut; f
time reduced four minutes (round trip). Useful street capacity for ni
traffic increased three times. Average traffic speeds increased one-third.

*Due to more loading aud fare collections southbound.

per cent split of the cycle time, and there is no
to avoid wastage of time and street capacity due ti
of individual signal timing.

Non-Stor ProGressivE WAVE SYSTEM
MosTt EFFICIENT

The full progressive wave system represents the
efficient plan for the control of heavy traffic mo
and provides the most uniform speed, maximum
and non-stop traffic flow. Such installations
from a four-wire master control circuit with adju
timers at each intersection and local power supply.
the green “Go’” signal moves along a street at pre
mined speeds just ahead of the moving vehicles,
have been separated into moving platoons. For t
arteries outside heavily congested districts, this
may be installed with signals only at main inter:
and with “Stop-Enter” boulevard signs to pro
intervening points where only light cross-traffic @
This might be called the “skip-signal progressive
tem.” It is especially adapted to meet the conditi
very irregular block lengths which would otherwise
impossible a true progressive system at a reasc
wave speed. If put into effect with reasonable :
‘spacing so that each successive signal ahead is
visible, it is usually adequate for all practical needs
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ervations made of typical signal installations indi-
in a striking way the difference between good and
| signaling in its effect upon traffic movement. This
t is shown by breaking down the signal perform-
nto five-second intervals. Only then is the full
on at a.signal really revealed. Data covering full
ur periods, or an entire day, are totally inadequate
such an analysis in that they obscure the direct
of the signals themselves upon vehicular move-
it. It is important to bear in mind that the time-unit
one second is the basic unit for studying signal per-
nce, because a few seconds added to the timing

sents, by .the solid line, a log of the number of automo-
biles passing through the signal in each cycle from 4:30
pm. to 5:50 p.m. The scale at the right indicates the
rate per hour of vehicular flow per hour represented by
this movement through each signal cycle.

Storrep VEHICLES REPRESENT DELAY

The dotted line on the chart represents the number of
automobiles stopped at each signal cycle, waiting to pro-
ceed through the crossing. The relatively fixed capacity
of the signal, regardless of the pile-up of waiting
vehicles, is of particular interest. This occurred to an
extent which represented serious con-

gestion after 5:25 p.m. Before 5:20
aboqt one-third to one-half of the auto-
mobiles on the street were held up by

this signal. But during the period of
maximum congestion one-third more
were held up than were put through in

y
|y

950 each signal interval. The fixed capacity

limit of the signal, regardless of the

Cross street 22 *

5 ; e
2 number of automobiles waiting to pass
00§ the crossing, shows the effect of the
1 ¢ cumulative delay resulting from the ne-

) 41 3 cessi i
B ] E’ ; sity of acg:eleratmg a stopped platoon
A 60§ O automobiles. In other words, the
cle 55 sec. 3 efficiency of a signal is automatically

ain streef 33 =

reduced when the system is such that
0 the majority of vehicles is required to

F I .

stop before proceeding through the

2et was subsequently eliminated by re-timing the signal

Dead
end
. ] street

A

With 1,300 autos 1 max.
hour average platoon of
29 cars wos waiting

«——700 per hour

Street car.,
y -

—
Main frunk

- 200 per hour

Cycle 55 sec.
33sec. main st
22sec cross st

Observations for Fig. 2 were taken at this intersection

or taken off there may mean the difference between
cades and free movement. Wasted time through
oper signaling is always cumulative. This is brought
clearly in the accompanying charts showing the
15 pile-up that may occur.

The data plotted in Fig. 1 were taken at the first signal
" an alternate-synchronous system on a heavy traffic
lery with a clear approach of 2,000 ft. The observa-
were made for a two-lane, outbound, rush-hour
vermnent with a signal cycle of 54 seconds split equally
stop-go, 27-27 seconds. The. vehicular traffic
oaching the signal had been broken into platoons by
ous isolated signals located 2,000 and 4,000 ft.
1 of the signal under observation. The chart repre-

g. 2—Log showing effect of improper timing of isolated signal A e i
; gnal at a “T” crossing
a heavy traffic artery. The delay to through traffic and waste time on the cross

crossing. For the signal under obser-
vation during the normal maximum
movement, the automobiles already
waiting for the “Go” signal just cleared
the crossing. Consequently, practically
every motor on the street was required
to stop at this signal during this period.

The normal maximum movement
was about 20 cars per “Go” signal of
27 seconds (two-lane). This repre-
sents a limiting rate of traffic flow amounting to about
1,340 cars per hour of elapsed time. Obviously, the
main street needed more “Go” time, which it was impos-
sible to provide in the alternate-synchronous system with
equal divisions of the cycle time. The cross-time
wastage of this installation amounted to at least 15 per
cent of the cycle or 30 per cent of the total time given
to the cross street. This, of course, could have been
largely eliminated with a progressive system and the time
then used effectively to clear the congestion on the main
thoroughfare.

150LATED SIGNAL IaPROPERLY TrmMED DELAYED
Two-TrIrRDS OF VEIIICLES

In Fig. 2 are shown the effects of improper timing
of an isolated signal on a similar heavy rush-hour traffic
movement at a T street intersection. In this instance
the cycle time was 55 seconds, split 33-22 seconds. A
street car line stop on the heavy traffic artery interfered
somewhat with the movement of traffic in two lanes. At
the upper part of the chart, the solid line indicates the
number of automobiles that passed the intersection per
signal cycle. The scale at the right indicates the hourly
rate of traffic flow per cycle and the dotted linc the
number of motors left waiting at the crossing when the
main artery signal changed from green to red; i.e., the
number stopped and “piled-up” beneath each “Go” signal.
During two 10-minute periods, the waiting cars piled up
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to more than twice the number passing the signal at each
“Go” period.

The highest points on the solid line in the upper part
of the chart measure the limit of capacity for this signal ;
i. e., about 25 automobiles per cycle of 55 seconds (33
seconds of “go’” indication), or about 1,640 automobiles
per hour. Prior to the location of the automatic signal at
this point, a manual semaphore operated by a skilled
officer passed as high as 400 autos in fifteen minutes
or at a rate of 1,600 vehicles per hour, because he was
able to vary the length of the signals with the traffic
flow. The cumulative congestion indicated in Fig. 2
was thus avoided.

The waste time on the cross street is observed by the
lower curve in Fig. 2. Here the solid line shows the
number of seconds in each cycle, with the cross street
light showing green, but during which “Go” time was
no cross-traffic moving. Most of the time allotted to this
cross street was for left turn movements ; necessary, but
relatively small in number. This wastage averaged more
than one-half of the total cross street “Go” time of 22
seconds per cycle. Since the observations in Fig. 2 were
made, the hold-over to succeeding cycles at this point
has been practically eliminated by changing the main
artery “Go” period from 60 per cent of the total cycle
to 70 per cent, illustrating the sensitiveness of signal
timing.

CoMPARATIVE ANALYSIS OF THREE
TYPES OF SIGNALS

An illuminating afalysis of the volume of traffic which
is actually passed by various types of signal installations
for varying conditions of traffic movement, is given in
Fig. 3, which shows graphically a series of profiles of the
traffic flow by five-second intervals. Curves A, B, and
C, are plotted for the same signal and crossing as the
traffic log in Fig. 1. _ These observations were taken at
the entrance throat of an alternate-synchronous system.
Curve A represents the normal rush-hour profile. After
ten seconds of “Go,” the traffic tapers off to the “strag-
gler” movement at the end. Curve B shows the condi-
tion at the same point after 5:25 p.m. (see Fig. 1), when
saturation had been reached and more automobiles ar-
rived at the signal per cycle than could be passed. It will
be noted here that the delay resulting from the need for
waiting automobiles to accelerate, after the signal flashed
green, had the effect of retarding the movement so that it
was not until six seconds after the “Go” signal flashed
that those motors were able to clear the intersetcion. As
the traffic stream got under way, the rate of flow rose
to four cars per five-second interval at the end of fifteen
seconds. Then, the delay again resulting from the
“stringing out” of motors farther back in the platoon of
waiting vehicles, caused the rate of flow past the signal
to drop again to about 3% cars per five-second interval
at the end of 25 seconds. Finally, as the traffic got well
under way, cars crowded through fast enough by “run-
ning the amber” to raise the five-second rate of flow
sharply to about 44 cars in the last interval, whereupon
the signal flashed “Stop” and those unable to get through
were forced to pile up waiting for the next green signal.

Curve C s for selected large platoons averaging sixteen
waiting autos during the period of observation. This
represents the rate of flow when cars were moving freely
through the crossing without congestion, and nevertheless
in sufficient volume so that there was less waste of “Go”
signal time. It will be noted that the curve here is
fairly flat topped, but there will always be some delay

|
in flow at the beginning of the cycle because of the sl

acceleration of stopped vehicles. The rate of flow aft
ten seconds, however, holds fairly uniform at four
4.5 cars per five seconds.

Similar studies were made for the isolated signal
Fig. 2. Curve D shows the rate of flow of select
maximum platoons for this signal, which is also a fl;
topped curve. Here, the average rate of flow was
autos in 40 seconds, or about 1.5 seconds per vehic
With 70 per cent of the time given to the main stre
this signal has an output of 1,700 autos per hour, f
two-lane movement and an average pile-up of twer
autos.

ALTERNATE-SYNCHRONOUS SYSTEM INEFFICIENT
rorR Heavy Frows

Curve E is the profile of traffic flow in the middle
an alternate-group, synchronous system and"at the seca
signal of a two-block group timed in unison. Here 5
platoon peak, moving up from the first signal of t
group, arrives late, and practically one-half of the “G
time and street use is wasted, only stragglers or
turns from cross streets appearing in the first fifte
seconds. There is no help for this wastage in this gro
staggered arrangement. It is likewise obvious from t
profile that the cycle is too long for the traffic.

These studies indicate the capacity of signaled inters
tions where traffic flow is stopped. This “throttlin
effect occurs at the first signal of any signaled zone and
every isolated signal and is the cause of the slow avera
speed and low capacity of the synchronous and alterna
synchronous systems in which the flow of traffic is int
rupted many times during its passage through the s
naled section. Only when signals are progressively tim
so that traffic can flow through at a predetermined r
of speed without stopping, can this wastage of time a
street capacity be largely eliminated. On account of t
throttling effect shown here, the first or entering sigi
should always be at a fairly light traffic intersection,
least a block or so preceeding the first heavy point. Tl
there will be a smooth flow in uniform moving platoc
instead of the usual hit-and-run or caterpillar-like acti
of the traffic streams.

When the signal cycle time and split are fixed a
inflexible, it is quite clear that the volume of traffic tl
can pass is automatically limited and is not increased
increased pile-up or pressure of vehicles. In fact, t
congestion thus caused actually tends to cut down t
volume that can pass in a given time, due to the dela
resulting from the need of accelerating waiting grou
of cars that have been stopped. Any signal system,
be most effective on heavily traveled arteries, should
capable of timing adjustment for the heavy traffic
rush-hour conditions and speeded up during non-ru

TLonc CycrLes A Common EviL

Since any type of signal system has the effect of c
ting the traffic stream into groups of cars or platoons,
that cross traffic can pass during the intervals, it is qu
evident that the groups or platcons and the tendency
pile up and delay these platoons will be decreased in s
as the signal cycle is shortened. Disregarding the del
to cross traffic from long cycles, it is the confusion
the pile-up and the extra acceleration time required, wh
a large number of cars is held up, that slows down t
main line movement. Short cycles are also a distinct
to street cars and buses in making time.

Stragglers are the bane of efficient street usage. T
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se of unnecessary delay of traffic under manual
lation 'by police is the holding of a crossing open for
glers. In general, the shorter the cycle, the less this
e, but it can be entirely eliminated only by intensive
z of traffic men.

ibly an entirely new system of combined auto-
manual-progressive wave will have to be devel-
at is, a wave system with superimposed manual
tols to vary the cycle division slightly at any time

of green signal, pedestrians walking at the rate of 4.5 ft.
per second should clear comfortably the widest six-lane
street—54 ft. roadway—and have three seconds green-
amber for additional safety. With wider roadways, cen-
ter safety zones should be provided. From a practical
point of view this separate period is usually out of the
question. Pedestrians must be educated and, if neces-
sary, constrained to move with the “Go” traffic. But
their patience should not be overtaxed by long cycles

© i | L®
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Profiles of traffic flow by five-second intervals for various
types of signals and traffic conditions

s A, B, C are based upon observations at the first signal of an
e-synchronous system, timed 27-27 seconds (54-second cycle). “A”
affic flow during normal rush from 4:27 to 5:22 p.m. “B” represents
through the crossing when waiting platoons were larger than the
ould pass. Curve C is plotted from selected maximum observations
onditions where all waiting vehicles cleared the crossing. Curve D
ts selected maximum results at an isolated signal on a heavy trunk
imed 39-18 seconds (57-second cycle). Curve E illustrates the situ-
at the second intersection of an alternate-synchronous system on a
traffic 'street, with the signal timed 40-40 seconds (80-second cycle).

compelling them to wait—in exaggerated cases
well illustrated in New York—three or four
minutes at a single crossing. A considerable
proportion will not obey any signal.

WHEN To BEGIN SIGNALING

While much depends upon the traffic charac-
teristics, volume and hazard at each intersec-
tion, it appears that today many signals have
been installed long before they are really needed,
except perhaps in rush hours., Once installed,
they are continued in operation, usually without
change in timing, from dawn to late evening.
The maximum hour or half-hour traffic should
control signal operation, measured in terms of
the heaviest traffic in any given direction, as
well as the fotal traffic of the intersection. The
analysis of the time-unit data herein presented
and street conditions observed seems ta point to
. minimum limit in very round numbers of 500
to 1,000 vehicles in one direction per hour, two
lanes, at normal intersections. This is a much
higher density than observed in many new sig-
nal installations, even during rush hours.

The sensible plan, in starting a signal instal-
lation, would appear to be to signal a heavy
traffic street only at critical crossings where ve-
hicles or pedestrians find difficulty in crossing
the main traffic, i.e., the skip signal plan. The

Heavy Eestcstives Minor streets not signaled but
e r R &0 ropRATELSURIE o
) I S W Y YT 0 T O
A1 inn i nnnnnnir
ng on first signal = Crossfown street “.Car line
observations madle here  TTURK.

Alternate-group, synchronous light system

-

t this becomes necessary tor relieve impending jams.
S quite probable that in central district traffic control,
nbination of both wave signals and highly trained
will continue to be needed, particularly when a
number of pedestrians require control. This seems
logical and necessary under certain conditions of

SEPARATE PEDESTRIAN SIGNALS UNNECESSARY

[t is quite common, particularly in small cities, to pro-
separate periods on the signal system for pedestrian
vement. In the great cities there is constant conflict
en the consideration of safety on the onc hand and
pressure of traffic on the other.

‘rom the time analysis presented here, however, it
quite clear that street time is too valuable, and the
sity of expediting the movement of mass transpor-
vehicles is too great, generally, to justify the reser-
n of a separate period for pedestrian movement.
would need to be at least fifteen seconds or 25 per
of a normal 60-second cycle. With twelve seconds

street should be so waved with a signal ahead
always in sight so that additional intersections could
later be “cut in” upon the same control circuit.

It appears entirely indefensible to install signals merely
to save policemen, especially signals of an obsolete or
inefficient type which must inevitably react upon and
depress city transportation speed. The full-wave ‘sys-
tem or none seems imperative today for heavy arteries.

—
Do High Buildings Cause

Traffic Congestion?
problem was troubling London!

An outstanding English jurist, in a now famous
decision, said: J

One hundred end fifteen years ago the traffic H

“The King’s highway is not to be used
as a stable yard.”

One of the industry’s ontstanding transportation W
engineers and traffic experts presents amazing new
facts on the traffic problem.

Read This Remarkable Article
Next Month
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Cleveland

Zd
Phantom view of the com- |
pleted terminal, showing
the arrangement of the
statlon proper, street ex-
tensions, tracks and sur-
rounding buildings. The
department store at the
right, the Hotel Cleveland -
additlon and the 4
building to
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Development
union station, designed for
rapid transit lines as well
as steam roads,
electrified right-of-way and
52-story building. Co-ordi-
nation of all transporta-
tion facilities
politan area through new
holding company proposed

sible, ill-appearing railroad

stations and by the lack of
rapid transit facilities, the city of
Cleveland soon will be able to boast
of one of the largest and finest rail-
road terminals in the country. It
may also have, in the metropolitan
area, a completely co-ordinated
transportation  system, including
steam railroads, rapid transit lines,
interurban railways, street cars and
motor buses. The Cleveland Union
Terminal and 17-mile electrified
right-of-way are rapidly nearing
completion and”will be in service at the beginning of
next year. The co-ordinated transportation system, how-
ever, is still very uncertain. A number of proposals have
been made and one, the proposal of the Van Sweringen
interests, is before the Cleveland Railway stockholders
for their approval and the deposit of stock.

Although the Terminals Company has designed the sta-
tion to accommodate commuter trains and has allowed
for extra tracks along the electrified line, they have made
no definite announcement of an extensive rapid transit
plan. It is known that they will operate into the terminal
the line to Shaker Heights, which at present reaches the
Public Square over city streets, and that another line
is being projected along the Nickel Plate right-of-way,
but even the details of these two lines relative to stations,
service, etc.,, have been withheld. The Van Sweringen
proposal now before the Cleveland Railway calls for the
co-ordinated ownership and operation of the Cleveland
Railway’s property and the rapid transit facilities, exist-
ing and proposed. This would be effected through the
formation of a holding company, known as the Metro-
politan Utilities, Inc., which would acquire ownership
of the Cleveland Railway, the Cleveland Traction Ter-
minals Company, the Traction Stores Company, the
Cleveland Interurban Railroad and the Cleveland &
Youngstown Railroad. The Cleveland Traction Ter-
minals Company holds a lease from the Cleveland Union
Terminals Company, giving it exclusive rights in the

I' ONG handicapped by its inacces-

includes

electrified terminal zone and

the concession area in the ter
The plan, which would give th
Sweringen interests complete
trol of all the local transpor
services in greater Cleveland
been approved by the directo
the Cleveland Railway, but wil
become effective unless 50 per
of the stock of the railway i
posited with the Cleveland ~
Company. ’

Should the plan go through C
land will have a completely co-
nated system of transportation |
ities, including street cars, motor buses and rapid t
lines. The advantages of such a system to botl
citizens of the city and the transportation company ¢:
be fully estimated. It would enable the combined i
ests to serve the public in the most economical
efficient manner and would give the public a max
of service. It has been clearly demonstrated i
transportation field that competition is extremely des
tive of the operating companies and that eventual
public suffers from poor service.

Before the Van Sweringen proposal was made t
Cleveland Railway, the railway engaged the servic
Parsons, Klapp, Brinckerhoff & Douglas to mak
intensive study of transportation requirements in
metropolitan area of Cleveland. The firm recomme
a comprehensive system of rapid transit embracing
entire area, and in addition recommended that the .
railway cars in the congested areas of the city be
benecath the surface and operated into an undergr
terminal in the Public Square, appropriately conn
to the rapid transit terminal in the Union Station.
routes, all of which terminate at Public Square *
minal, are as follows: (1) The Nickel Plate righ
way from Dille Road; (2) The Nickel Plate ri
of-way from Rocky River; (3) The Shaker Heights
from Brainard Road; (4) Euclid Avenue from .
120th Street, or as an optional route, Euclid Boule:
from its intersection with the Nickel Plate right-of-s

17-mile

in metro-
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earing Completion

» Euclid Avenue, and thence via Euclid Avenue; (5)
Clair Avenue, from Woodworth Avenue and the
ickel Plate right-of-way along Woodworth Avenue to
. Clair Avenue and thence via this avenue; (6) Big
pur Railroad right-of-way from Linndale; (7) West
th Street from Brook Park Road, and (8) Erie Rail-
oad right-of-way from Warrensville Center Road.
‘The Brinckerhoff report recommended that the costs
f subways or elevated structures, along the routes sim-
ar to those indicated by items 4, 5 and 7 in the schedule
f rapid transit routes, should be borne approximately
5 follows: one-half by a special assessment upon the
roperty benefited, one-fourth by general taxation and
ne-fourth by the riders using the facilities. The cost of

the other routes should be borne by the Van Sweringen
interests, according to the report. The cost of equip-
ment necessary to operate, including track structures,
electrical conductors, power facilities, etc., should be
borne by the operating company, it states. The report
recommended that the Nickel Plate right-
of-way to the east, which is about ready
for the operation of rapid transit, be
selected as the first route and that the
Nickel Plate route from the west to the
east be made the backbone of the system.
The plan described in the report was de-
veloped for a single unified system of
rapid transit, surface cars and buses, with
convenient interchange of passengers at transfer points.

No action will be taken on the proposed routes in this
report until the Cleveland Railway stockholders indicate
whether or not they wish to accept the Van Sweringen
proposal. Van Sweringen executives have declined for
the present to comment on the proposed routes.

AnotHErR CoMmpaNYy OFFERs Susway Pran

Opposition to the formation of the Metropolitan Util-
ities, Inc., has been offered by the Cleveland Subway
Company, backed by the Equitable Trust Company of
New York. Raymond T. Cragin, spokesman for the
company, has offered to build subways to be owned by
the city of Cleveland and operated by the Cleveland
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Tke electrified zone extends from Collinwood on the east to Linndale on the southwest, a distance of 17 miles. The present routes
of the New York Central, Nickel Plate, Big Four, Baltimore & Ohio, Erie and Wheeling & Lake Erie and how these roads will or

will be able to tie into the new right-of-way are shown
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Railway. He advised Cleveland banks
to delay the deposit of trusteed Cleve-
land Railway stock under the Metro-
politan Utilities offer, claiming that
terms more favorable to the stockhold-
ers may be made by the Cleveland Sub-
way Company. The proposal of Mr,
Cragin has been ignored by the City
Council, and probably will not gain
much favor over the other proposals,
even though he is backed by powerful
monied interests to
carry out his plans.

W hile proposals
are being made for
rapid transit systems,
subways, etc., the
Cleveland Umnion
Terminals Company
is making rapid

A by ey A0
w1 B3 00 W

View of the terminal area from the west

This view shows the Public Square at the left, the Cleveland Hotel, the Terminal
Tower Building, the 100-ft. Prospect Avenue extension, the roof of the station proper

and the steel work for the Huron Road extension on the right.
the station is the roof of the main steam concourse.

progress on its terminal project and electrified right-of-
way. The New York Central Railroad, the New York,
Chicago & St. Louis Railway (the Nickel Plate) and the
Cleveland, Cincinnati, Chicago & St. Louis Railroad
(the Big Four) will be the guarantor users of the station,
while three others are likely to come in as rental users.

Work is progressing rapidly on the Uni
Station proper. This view shows a p
tion of the station construction with its
two levels below the street

It has been reported that bhoat
the Baltimore & Ohio Railr
and the Erie Railroad will come i
and though no official announcem
has been made it is almost a cer
tainty that they will enter the ney
station.

The Wheeling & Lake Erie i
the third railroad which no doul
will use the terminal. It has peti
tioned the Interstate Commerg[
Commission for the right %

1

The raised part of

abandon its station and if successful will come in. W
these six railroads using the Union Station, only
cther passenger steam railroad in the city would not
in—the Pennsylvania. ‘
The importance of having these six railroads using
station adjacent to the Public Square of Cleveland
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Floor plan of the station, showing how the steam railroad and rapid transit passengers are to be segregated
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cult to estimate
ts true propor-
n. The city has
g Deen compelled
use inadequate
ions, located at
cessible points
not convenient
e business sec-
of the city. The
development is
to create a
ndustrial growth
eveland and will
to establish its
ige as one of
foremost cities in

Transit, =
’ ,/

. e 7 = 5
4Rapid ,

each train will pass
over the present line
of the railway and
wait for its train at
the westerly power
changing point, 2.40
miles from the sta-
tion.

The Big Four,
which terminates its
line at Cleveland,
will continue over
the same route as at
present and will
change from steam
to electric power at
Linndale, 5.84 miles

4 Rapid
I Transit-\"

ENT RoUTES
ssenger  trains
the New York
itral now operate over the Lake route from the eastern
of the city to the Union Station, continue for a short
ance along the lake after leaving the station and then
in a southwesterly direction through the city. The
ight trains, however, are shunted over the Short Line,
ch joins the main line in the southwest part of the city
at Collinwood on the east. Under the new plan pas-
iger trains from the East will change locomotives at
nwood, and then proceed over the new electrified
t-of-way to the union terminal. They will then con-
1e to Linndale, where they will change to a steam
motive again. Trains in both directions will use one
motive between the easterly limits of the electrified
e and the westerly limits. ;

*

station is approached from the west by
viaduct two-thirds of a mile long, ex-
tending completely over the Cuyahoga
fats

The Nickel Plate route at present
aves the lake east of Cleveland, goes
land approximately 2 miles and then
llows the Cuyahoga River to its sta-
on. Going west the route approaches
e lake front again. When the new
rminal is in use, the Nickel Plate
tbound trains will change locomo-
s at a point 2.26 miles east of the
ion. The steam locomotive for

The initial track layout at the station calls for six rapid tramsit tracks and
22 steam railroad tracks, twelve of which will be used for the station, one
for a by-pass and nine for a yard. The final layout will have ten rapid
transit tracks and 24 steam road tracks

southwest of the sta-
tion. Should the
other three railroads
come in to the ter-
minal, the Baltimore
& Ohio, the Erie and the Wheeling & Lake Erie, the
physical connections can be made quite easily. All three
roads come into Cleveland from the south and pass near
the easterly approach of the electrified right-of-way.
The electrified zone is 16.58 miles long, extending
10.74 miles on the east to Collinwood and 5.84 miles on
the southwest to Linndale. It uses the tracks of the New
York Central and the Cleveland Short Line, the freight
line of the New York Central, from Collinwood to the
juncture with the Nickel Plate at East 105th St. It then
uses the Nickel Plate right-of-way to the easterly terminal
limits near East 40th Street. The easterly approach to
the station of the terminal zone proper passes to the
southwest of Pittsburgh Avenue, Broadway, Orange
Avenue and Ontario Street. The ter-
minal zone extends on the west to
West 37th Street, making a total dis-
tance between the limits of approxi-
mately 4 miles. The westerly ap-
proach is made through a cut in the

The easterly approach to the station is
located at the immediate left of the street
shown in this view. This required a deep
cut and the construction of high retaining
walls
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bluff overlooking the Cuyahoga flats and over a viaduct
two-thirds of a mile long, passing over the Cuyahoga
River and flats. The Big Four right-of-way is used from
the westerly terminal limits to Linndale on the south.
Additional tracks are being added on the Short Line,
Nickel Plate and Big Four rights-of-way to handle the
increase in number of trains over the new route. This
work required a number of cuts and fills and also the
widening of several bridges. The elimination of all grade
crossings along the Nickel Plate between Kinsman Road
and East 93rd Street required the construction of eight
bridges.
OvERHEAD CATENARY To BE USED

Power will be purchased from the Cleveland Electric
Iluminating Company and delivered from two indepen-
dent sources to two semi-automatically controlled substa-
tions, one located 3% miles west of the terminal and the
other 73 miles east of the terminal. These substations

Portion of the Culberson cut, part of the easterly approach to the

station, It was necessary to make several large cuts and fills
for the electrified right-of-way

will supply 3,000-volt direct current to an overhead cate-
nary construction. In order to equalize potential, circuit-
breaker houses are provided at six points.

Substation No. 1, located west of the terminal, will
contain three 3,000-kw. synchronous motor-generator
sets. Each set is driven by a 3,600-kva., 11,000-volt,
60-cycle synchronous motor, running at 360 r.p.m. On
either side is a ten-pole, 1,500-kw., 1,500/3,000-volt gen-
erator, the two generators being connected in series to
supply 3,000 volts to the outgoing feeders. Six 11,000-
volt, three-phase, incoming lines are provided for this
station and six 3,000-volt, 2,000-amp. direct-current feed-
ers for the outgoing lines.

Substation No. 2 will contain two motor-generator
sets, with provision for installing a third later. It will
have four incoming lines and six outgoing 2,000-amp.
direct-current feeders. Both substations will be of the
unattended type and will be equipped with complete
automatic control for the motor-generator sets and all
of the auxiliary apparatus. The supervisory control sys-
tem will be centered in the power dispatcher’s office.
The electrical equipment for the substations and circuit-
breaker houses will be supplied by the General Electric
Company.

The locomotives selected for handling trains in and
out of the terminal have a total weight of 204 tons with
150 tons on the driving wheels. They are 80 {t. long,
inside the knuckles, and 13 ft. 2 in. high, from rail to
cab roof. The rigid wheelbase is 15 ft. and the total
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wheelbase 69 it. A total of 22 locomotives of this type
are to be built for the initial operation. The electrical
equipment will be supplied by the General Electric Com-
pany and the mechanical parts by the American Loco-
motive Company. Commonwealth Steel castings will be
used for the running gear and cab underirame.

The service calls for the handling of Pullman trains
weighing as much as 1,275 tons trailing, the equivalent
of seventeen 75-ton cars. The six twin-geared driving
motors using 3,000-volt direct current will have a total
rating of 2,900 hp. at the one-hour rating and 2,465 Iy
continuously. The tractive effort at the one-hour ratin
will be 29,200 Ib., and 23,600 Ib. continuously. The Iocoa
motive will have a maximum speed of 70 m.p.h.

Although no details of the rapid transit equipment have
been made known as yet, it is almost certain that mul
tiple-unit motor cars will be used. Third rail probably
will be used for supplying the current to the trains.

The standard A.R.A. signal system will be installed
the terminal area. The signals will be controlled fr
a building near the station, which will house the contro
relays, the interlocking system and other equipment.

ADVANTAGEOUS S1TE SELECTED FOR STATION

Aside from the great advantage of being near the cen-
ter of the city and adjacent to the business district, the
new station site holds other distinct advantages. The
principal one is the securing of a station on high ground.
approximately at the level of the main business sectim;g
This is not only more convenient for steam railroad pas-
sengers but almost necessary for rapid transit use.
Locating the station on high ground required the huiléﬂ%
ing of a long viaduct over the Cuyahoga flats, but this
gave a more direct route to the Big Four right-of-way
and also provided a bridge over the river high enough to
permit passage of all boats. The station area, which
comprises 35 acres, is bounded by Public Square, O
tario Street, Superior Avenue, Columbus Road anc
Canal Road.

The station is so designed that rapid transit passen-
gers and steam railroad passengers are completely
segregated. The steam passengers enter the central p:
of the station, by way of two ramps from the port
of the Terminal Tower Building, while the rapid tran
passengers use a concourse on either side of the cent
section, each concourse being reached by a ramp fre
a separate lobby in the front of the building. By ti
arrangement there is no confusion between the two cl
ses of passengers, and each section can be reached fr
the outside without passing through the other. TI
two rapid transit concourses are 59 ft. wide and approxi-
mately 320 {it. long.

The central section for steam road passengers is +5(
ft. long and varies in width from 91 to 175 ft. It i
divided into three principal sections: a lobby at the f
of the ramps, 154 ft. wide and 75 {t. long, a ticket lob
91 ft. wide and 103 ft. long, and a concourse, 120
wide and 235 ft. long. Adjacent to the concourse i:
a large waiting room, 163 ft. long and 55% ft. wide.

On the west side of the main part of the station :
the cab stand and baggage room, both having ramps
the street. On the east side are facilities for handl
express and mail, with suitable passages and drives te
the street. A number of service shops, including :
barber shop, lunch room, dining room and parcel room
are located on this side also. The entire station
designed to give a maximum of shop space, so that
large number of stores will be located in the terminal.
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A total of 22 electric locomotives of this type are to be built for the initial operation

 platforms for steam trains are reached by stair-
n the center of the main concourse, while those
e rapid transit trains are reached by stairways
he side concourses. The final track layout at the
will include ten tracks for rapid transit, four of
will terminate at the station, and 24 for steam
- However, for the initial layout only six rapid
t tracks will be laid, and of the 24 steam tracks,
welve will be in the station. One of the other
will be used as a by-pass track, while the others
e used as a coach yard. As the station is expanded
cks in the coach yard will be pressed into service.
e rapid transit side only one track will be laid
n adjacent platforms, giving a platform for each
On the steam side two tracks will be laid between
nt platforms.
ially there will be two. rapid tranmsit and two
d tracks on the east approach and two rapid
and two railroad tracks on the west approach.
nal layout, however, will have four rapid transit
5 and five steam railroad tracks on the east ap-
and four rapid transit tracks and four steam
ad tracks on the west approach.
district surrounding the terminal is rapidly be-
- a busy commercial and business center. The
inal Tower Building, which is constructed over
ation proper, is an imposing 52-story structure,
a total rentable floor space of 560,000 sq.ft.
ent to it is the Cleveland Hotel with its 1,000
An addition to this hotel to give 700 more
5 is being planned, and another site is available at
itersection of Superior Avenue «and Prospect
ne Extension for another building. On the east
f the Terininal Tower Building another large site
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ensive rapid transit system was proposed in the Brincker-
report to the Cleveland Railway, the lines reaching in sev-
directions from the Public Square and new Union Terminal

is available. for which a department store is being
planned. The terminal is so designed that two 100-ft.
boulevards will pass over the station. One of these,
Prospect Avenue Extension, joins Superior Avenue
with Prospect Avenne. The other, Huron Road Exten-
sion, joins Superior Avenue at West Ninth Street to
Huron Road. Three streets, West Second, West Third
and West Sixth, will join the two extensions. By this ar-
rangement maximum use can be made of air rights over
the terminal.

Two buildings are nearing completion between the
two extensions and a third will be started soon. The
two that have been started are the Medical Arts Build-
ing of eighteen stories, for those engaged in the medical
or allied professions, and the Builders Exchange Build-
ing, also an eighteen-story structure. The lower nine
floors of this building are a garage with suitable floor
sections to the Medical Arts Building which adjoins it.
The building to be started soon is the Midland Bank
Building, also to be eighteen stories high.

First TRAIN To UsE TERMINAL IN JANUARY

The work has advanced to a point that it is expected
to operate the first train through the terminal in Janu-
ary, 1930. At the present time all retaining walls
between Collinwood and East 105th Street are com-
pleted, work is well underway on the bridges being
built, and the work of widening the right-of-way is
progressing rapidly. From East 105th Street to East
40th Street the work on the bridges is being hurried,
while the grading is practically all completed The
east approach, between East 40th Street and the sta-
tion, is almost finished. In this section will be three
bridges, to span Broadway, Central Avenue and Eagle
Avenue.

The west approach also is practically finished. All
the steel has been erected on the Cuyahoga viaduct,
and the work of laying the concrete deck to support the
track ballast is well along. The station proper is largely
completed, all the framework having been erected and the
actual finishing being well under way. All major contracts
have been let, including those for the tracks, the plat-
forms, etc. Prospect Avenue Extension is actually com-
pleted, and practically all of the steel for Huron Road
extension has been erected. The Terminal Tower
Building has been in use for some time, and all excava-
tion has been completed for the department store to
adjoin it. The steel has been finished on the Medical
Arts Building and the stone is rising. The steel for
the Builder's Exchange Building also is almost all in
place. By the end of 1929, practically every part of
the terminal development, including the electrification
system, will be completed.
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Industry Fundamentals Discussed by Mid-West Executive

URING two days of spirited
discussion, exccutives of
properties in the Mid-Western
and Southwestern sections of the
country, meeting in the second
group conference held under the
auspices of the Advisory Council
at St. Louis, Mo., on April 22
and 23 addressed themselves
earnestly to the broad and basic
economic, technical, political and .
operating problems with which the local transportation
industry of the country is confronted. . "
In utmost good humor and in the spirit of interchang-
ing frankly ideas regarding the industry’s general situa-
tion and outlook, but nevertheless with an apparent
determination to dig to the bottom of some of the fun-
damental questions presented, debate at times waxed
warm as those in attendance entered fully into the pur-
poses and spirit of the conference. Practically all of
those in attendance participated in the discussion of
subjects under consideration, or asked questions of
speakers presenting their several points of view. The
topics of primary interest which were thus covered
spontaneously, with no prepared program or a'ddresses
arranged in advance, included competition in local
transportation with particular reference to various forms
of taxicab operation; rates of fare and the general
problem of developing a scientific rate structure for
local transportation service; fundamentals of local
transportation franchises and the principles which
should govern the relations between a local transporta-
tion company and the community it serves; relation
of transportation to other forms of utility service;
taxation, paving charges and other forms of imposts
levied upon local transportation companies; and the
importance of speed and frequency as elements de-
termining the character of service and its attractiveness
to the public; skip stops; express operation and com-
bination services with cars and buses as means of im-
proving service to the community; one-man operation
of cars with respect to its effect upon the cost and
quality of service; advantages of new cars in attracting
patronage and decreasing operating costs.

CuAIRMAN C1TED NEED FOR STUDY
oF FUNDAMENTALS

“If nothing more comes out of this meeting than the
crystallization of thought upon the need for serious
study of many fundamental phases of local transporta-
tion economics and the industry's relation to the com-
munities which it serves, the St. Louis conference will
go down in the history of the industry as one of the
great milestones in its rehabilitation.” In these words
J. N. Shannahan, chairman of the Advisory Council, who
presided, summarized and characterized the breadth
and significance of the views presented during the
meeting. Those who participated in the discussion in-
cluded J. P. Barnes, president of the American Electric
Railway Association; Chairman Shannahan; Jeff Alex-
ander, Houston; W. W. Holden, San Antonio; R. F.
Kelker, Jr., Chicago; M. B. Lambert, New York;
F. G Buffe, Kansas City; G. W. Welsh, East St.
Louis; Leo Bozell, Omaha; Samuel Riddle, Louisville:
Charles Gordon, New York; R. J. Lockwood, St. Louis;
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Electric railway executives of prop-
erties in Mid-Western and South-
western states participated in two-
day conference at St. Louis, during
which the value to the entire indus-
try of these new group conferences
under the auspices of the Advisory
Council was clearly demonstratec!

C. D. Porter, Omaha; P,
Groner, Kansas City; Sta
Clark, St. Louis; Leslie Vil
New York; A. J. Fink, St. Lc
S. W. Greenland, St. Le
E. B. Meissner, St. Louis; C
Birney, St. Louis.
“Pessimism among ele
. railway executives is just
only,” said President Barnes
it leads to closer analysis of

‘business. The primary concern of the entire indust

he explained, “and the focal point toward which all
cussion of other problems leads, is the disturbing tre
gross receipts of local transportation properties. Toy
overcoming this primary threat to the future as we
the present financial status of the industry, all
should be concentrated.” President Barnes outlin:
development of zone-fare taxicab service in Loui
and urged the need for a close study of this de
ment by electric railway men.

ScIENTIFIC RATE STRUCTURE NEEDED

Mr. Alexander discussed the development and
perience with the fare structure in Houston and o
Texas cities, consisting of a 10-cent cash fare, t
tokens for 25 cents, and 5-cent weekly passes sold
a small sum per week to permit wholesale users
transportation service to obtain an attractive rate, !
the discussion on this question, Mr. Holden adde
description of the zone system in effect in San Ant
which is superimposed upon a similar fare structu:
provide for a special combination of street car and
service designed to appeal to the public desire for sp
transportation service of high quality. Mr. Hao
called attention to the advantages of small units
rendering this character of service.

Need for concentrated study and more general ag
ment upon the fundamental principles of transportz
franchises, and particularly upon the proper di
between the community and the operating compa
responsibility as to the financial results of oper
was advanced by Mr. Kelker. Ensuing discus
brought out many phases of the relation bet
operating companies and the communities they se
and of the relation between transportation service
the development of cities. A note of caution
sounded regarding the evidence in the industry ¢
tendency to lean toward the idea of subsidy as a ¢
tion of the industry’s economic problems. There
general agreement, however, upon the justificatio
demanding relief from those forms of special
which impose a severe burden on transportation of
tion, and from burdensome taxation out of all prop
to that imposed on other industries. It was sugg
that the industry has shown some evidence @
inferiority complex in approaching the admil
difficult task of obtaining relief from these un
cconomic burdens. Discussion of one-man opera
brought out several divergent points of view, but
there seemed to be general agreement that one-
operation, skip stops and all other similar mea
should be adopted with a primary view toware
improvement of service rather than as measures
economy in operation,



New Car Survey

is the first of three
es giving results of
dustry-wide survey of
railways  which
been outstanding
hasers of new rolling
k during the past seven
The financial status
properties has been
roved materially with
urchase of 5,514 cars,
s than one-third the
otal operated on them

VIDENCE
continues to
accumu-

late that new cars
are not only paying
their way, but are
of immense benefit
to those electric
railways that have
installed them. To
many systems they
have heen the means
ning a deficit into a surplus and keeping the road in
ion. To determine just what has been accom-
d and what may be expected a survey has been
ed by this paper. Where new cars have been on
operties a sufficient time, results of operation show

inite improvement in comparison with other roads
| with the period immediately preceding the intro-
on of new cars on the same roads. .
survey has been conducted in two ways. An
s of the returns to the American Electric Railway
tion for the years 1927-28 was made to determine
re was any difference in financial results between
roads that are known to have bought a considerable
of new cars in recent years and other properties
have few new cars. A discussion of the figures
en in the present article. Then inquiries were sent
qumber of repre-

ows Increased Net

on Many Properties

Large byyers of Remainaer of the
new cars industry

g

g
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Revenue in Dollars,Gross and Net

o
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1927

1928 1921

By R Vet revenve

MORRIS BUCK
Engineering Editor
Electric Railway Journal

The combined returns of 41 com-
panies which have been consistent
buyers of new cars over a period of
years show an increased net for
1928 while the balance of all
companies reporting to the A.E.R.A.
show a decrease in net.

Actual results obtained in both studies indicate that
the new cars are a good investment. With reduced indus-
trial employment in many sections, shorter working
hours and elimination of much Saturday and Sunday
work, there has been a downward trend in riding in
some communities. Though this has masked the gain in
revenue, the traffic in many cities has been materially
greater than it would have been without the new cars to
attract passengers.

As to the cost of operation, there is complete agree-
ment that the use of new, light-weight rolling stock
reduces expenses.. Since the new cars are almost in-
variably lighter than those they replaced, and the new
motors are more efficient, the power costs are reduced
correspondingly. Effects on track are less directly ap-
parent, although there is no question that a well-con-
structed, light-weight car causes less damage to a track
than a heavy, old one. When one operator replaces two
men there is also a material saving in the cost of trans-
portation.

There also is complete agreement that the effect on
public relations obtained by new, modern and attractive
rolling stock has been most advantageous. Even though
there may not be any immediate gain in changing
franchise conditions or making fare adjustments, the
new cars give visible evidence that the company is doing
its best to provide good service. Practically the only
difficulty experienced is that all the districts in a com-
munity desire the new

ive roads that
shown marked
ess in moderni-

Comparison of Operating Results, With New and Old Cars
I—Companies Which Made Substantial Purchases of New Cars

cars, and if they are
scattered all over the
system most of the

T ar 1927  Difference .

g From them Railway operating revenue ...... 338?:8;(9),298]0 5;’;4,169,950 $1,319,040 a(!v:mtages ObFa]na])]e
ailed results have Rajlway operating expense .. ... 208,087,100 211,372,270 3,285,170 With segregation on

obtained, giving separate routes are
€ comparison of ONel operating revenue ....... $74,763,810 $72,79;,46§g $l,966,ol ?I) lost.

Rvith perating ratio, per cent........ 73.57 . 2 The analysis made

new cars
ever it was pos-

II—Companies Which Have Purchased Few New Cars

of the companies in-

future article. Italics denotle decrease,

to segregate the Year 1928 Year 1927 sDiﬂ'%rence cluded in the annual

Is. Some of the Railway operating revenue....... $294,503,969 $304,869,986 $10,366,017  ciatistics of the Amer-
: : i ing expense....... 31,368,989 6,340,436 . 5 : i

s are included jn [2iway operating expense fowoess 231, ican Electric Railway

rticle and the re- Net operating revenue ....... $69,475,416  $73,500,997 $4,025,581  Association for 1928

will be analyzed Operating ratio, per cent ........ 76.49 75.85 064 \was based on the

purchases of cars over
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a period of seven years, 1922-1928 inclusive. A total
of 41 companies whose complete returns were avail-
able for five consecutive years, were selected because
they were known to have purchased a considerable
number of cars within this time. This gave a chance
to determine the effect of the cars on operations over
an extended period. Of course, a considerable number
of the companies thus included have been consistent
purchasers of cars for many years, so that even in the
carlier years of the survey the operating records are
better than for some of the other roads. These 41
companies, however, purchased 5,514 cars from 1922
to 1928, the orders being as indicated in the chart and
table. The largest purchases made by this group were
in the first three years under consideration, 3,707
having been ordered by the end of 1924.

The total number of active cars on these 41 properties

N
L

15000

panies

=
]

10000

N

5000

Maximum Number of Cars in Service,4] Com

1927

1923 1924 1925

1926
WM yew cars ordered

1928

Additions of new cars on these 41 properties have totaled 5,641
from 1922 to 1928, as cumulated in black. The total cars in
service have changed correspondingly less on account eof
destruction of the old cars which the new ones replaced

is approximately 17,000. On nearly every property there
are additional cars owned which are practically out of
commission but are carried on the books. These, how-
ever, are not included. It will be noted that this figure
varies from year to year, reaching a inaximum in 1926.
The principal reason for this is that the more progres-
sive companies have written off the oldest cars on the
receipt of the new ones, some even going to the extent
of celebrating the advent of the new cars with public
bonfires in which the obsolete and worn-out cars were
entirely destroyed.

Goop Restvrts SHowN oN 41 PROPERTIES

It is significant that while the 41 companies included
in the survey as purchasers of new cars kept the
revenues in 1928 practically up to the level of 1927, the
remaining companies which made returns to the Amer-
ican Electric Railway Association suffered a decrease
of more than $10,000,000 in railway operating revenue
for the year. The 41 companies were able to reduce
operating expenses an amount more than twice the re-
duction in revenue, while the remaining companies
were not able to make up for the loss in revenue by
more than $4,000,000. As a result, while the combined
operating ratio for the 41 companies fell from 74.38
per cent to 73.57 per cent, a decrease of 0.81 points, the
operating ratio of the other companies rose from 75.85

ELEcTrRICc RAIlLWAY JoUrNAL—V0l.73, No.14
584

to 76.49 per cent, an increase of 0.64 points. For
the operating ratio of the 41 companies was 2.92
cent lower than that for the other companies. Tk
figures are given in the accompanying table.

The difference in operating ratio, 73.57 per cent
the group of modernized properties against 76.49
cent for the others, or 292 per cent, is equivaleni
total value to $8,260,000. This represents the advai
for the year 1928 of the better operating condi
While not all of the gain is due to the use of the
cars, they are one of the major factors in the differ
These companies purchased 5,514 new cars in the
1922-28, which can be considered as having a
influence on the reduction of operating ratio.
average cost of $12,000 the total investment in
cars was approximately $78,600,000. Hence the .
is equivalent to 10.5 per cent on the cost, without a
ing anything for the salvage value of the old cars
the accrued depreciation on the old cars which
mitted their retirement during the period.

ConsISTENT PURCHASES oF CARs SHOWN

The companies included in the survey have been ¢
sistent purchasers of cars. The record has been c
back to 1922. It is seen from the tahle that up t
end of 1928 a total of 5,514 cars in use, or on ©
out of a total of 17,488 active cars needed to fill ot
maximum schedules were ordered subsequent to
or within the past seven years. This is 31.5 per cel
the total. Naturally many of the cars ordered in
length of time were not of the type that today «
considered modern. In fact, few of them confor
the standards that have been set up within the pas
years as constituting up-to-date equipment. Dev
ments that have been made in the past two ye
not reflected to any extent in these cars. The show
made is thus the more remarkable in that the
have been attained with less than one-third of the re
stock modernized even to this limited extent. Wh
greater proportion of the rolling stock has been be
in recent years even more striking results can be
This is apparent from a study of individual prope

INmivipuaL ProrerTiES MAKE Goop RECORD

Replies to inquiries sent out by this paper to indi
companies have shown that managements are all en
siastic as to the value of new rolling stock. Son
the replies are condensed and are included in the
ing paragraphs. The remainder will appear in
articles.

NUMBER OF CARS PURCHASED BY THE 41 COMPANIES INCLU!
IN THE SURVEY, 1922-1928, INCLUSIVE
Number of Cars

rder: )
During Year 192

Mazximum Number
of Cars in
Aetive Service

Georgia Power Company, Atlanta, Ga.—Whein
present management took charge in 1921 it immec
began the purchase of new cars.
was bought over a period of seven years.
period 218 old cars were retired, so that on Di
1927, 463 per cent of the cars were less than
years old.
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OF NEW CARS ON LINE EARNINGS, GEORGIA POWER COMPANY, ATLANTA, GA. é
- Per Cent
——Earnings of Route——— ————Car-Miles on Route——— Increaze %
First Six  Same Six First Six Same Six System S
Date Months Months Per Months Months Per Earnings ¥
New Cars New Previous Cent New Previous Cent First k=)
Installed Cars Year Increase Cars Yenr [nerease Six Month Sy
Oct. 1, 1926 $114,536 $101,228 11,61 186,440 168,856 10.40 1,41 E
Mar. 1, 1925 206,772 179,129 10,78 419,865 407,871 2:93 2.63 o
Jan. 1, 1926 87,555 88,160 0.684" 211,424 208,699 1.31 .13 e
Jan. 1, 1926 89,250 83,769 6.14 240,105 260,063 7.68d 0.89 &=
Jan. 1, 1926 43,798 46,537 5.88d 118,526 150,407 21.204 1.19 2
Oct. 1, 1926 33,705 29,705 11.86 71,066 60,573 1.73 1.74 =
Apr. 1, 1926 52,83 51,180 13,47 106,407 105,828 0.55 1.33 g
Dece. 1, 1926 77,899 79,585 2,124 263,911 238,307 10.73 1.52 13
Wan. 1, 1927 32,593 28,000 16.40 169,888 131,477 29.25 1.13 =
Deec. 1, 1925 61,326 50,511 17.66 176,462 170,031 3.76 2,06
Jan. 1, 1927 47,424 51,390 7.72d 149,58 155,139 3.584 1.51
Nov. 1, 1926 87,659 83,803 4.60 309,217 261,988 18.05 1.68 . . &
e —— — — Operating ratios have shown a reduction on
otal and average $929,357  $872,997 6.45 2,422,896 2,319,239 4.46 o the properties using large numbers of
new cars
dicates decrease.
enues showed a downward able to maintain schedules
from 1922 to 1925, but there 240 with increased loads and

en a sharp upward trend in
urn on the investment since

with more stops per mile,
Before the cars were or-

1. On twelve lines in Atlanta

e obsolete cars have been re-
by new cars there was an
e increase in patronage of
er cent within six months fol-
the installation, with an aver-
crease of 4.46 per cent in car-
On two of the lines where
ce was reduced when new cars
e installed, the loss in revenue
5 very much less than in pro-
on to the cut in service, and
e line where service was reduced there was an
l gain in riding with the new cars. Headways on
s have been changed constantly to meet the actual
g requirements. Schedule speed has been increased
' 9.21 m.p.h. in 1921 to 9.85 m.p.h. in 1927. Due
construction of two viaducts in the center of the
7 the schedule speed dropped in 1928 to 9.7 m.p.h.,
when these viaducts are opened this spring the
lule speed will become equal to or higher than
5

4) Companies
]
&

Operating Expense, Cents per Car Mile,

330

itenance of equipment costs for the system have
eased in the past three years, being 2.153 cents per
-mile in 1925, 1.999 in 1926, 1.845 in 1927 and
5 in 1928. This decrease is attributable in large
hre to the new cars. At the same time the pnll-ins
reduced to 1.39 per day in 1926 compared with
in 1921,
ithont question the use of new cars in Atlanta
roved relations with the public and enabled the com-
1y to get increases in fares in December, 1927, with
ically no opposition.

ASES OF NEW CARS BY YEARS, GEORGIA\ POWER COMPANY

Total Cars New Cars Cost of

in Service Purchased New Care
432 20 $263,840
44] 20 261,911
441 60 853,090
425 60 870,000
446 40 590,000

icago & Joliet Electric Railway, Joliet, Ill.—This
y, operating an interurban between Chicago and
, placed ten new cars in service in September, 1926.
weigh 39,000 Ib. as compared with 62,000 lb. for
old cars, being equipped with four 35-hp. motors as
ainst four 100-hp. motors. The new cars have been

Operating expenses per car mile have had a
steady trend downward for the past five
years where new cars have been employed.

dered it was estimated that
they would bring in $10,000
additional revenue and cut
operating expenses $30,000
a year, a total annual ad-
vantage of $40,000 on an
investment in the new
equipment of $168,000. An
increase in wages on Jan.l,
1927, absorbed a consider-
able part of the saving, leav-
ing $17,327, not including
any reduction in the accounts of way and structures.
The increase in revenue, however, was $18,966, so that
the total gain for the first year the new cars were in
service was $36,293. In 1928 there were additional sav-
ings in way and structures, power, aud equipment, so
that while there was a reduction in the gross passenger
revenue the net is above that for 1927.

Eastern Massachusetts Street Railway, Boston, Mass.
—When this company, which serves a number of cities
in the eastern section of the state, as well as running
interurban lines between them, was placed under public
control abont ten years ago, the service had almost
broken down and the equipment and track were in de-
plorable condition. Following the change in control, the
company purchased 75 double-truck, light-weight, low-
level modern cars. Some of these were fitted for de luxe
service, having Spanish leather seats with deep in-
dividual cushions, floor covering of linoleum, enclosed
piping in the vestibules, and improved trim. Cars of this
type proved so satisfactory that the company purchased
50 more in 1926 and remodeled 50 older cars along
similar lines.

The purchase of the new cars was predicated on studies
that showed annual savings of $1,527 per car per year,
based on reduced car maintenance and energy saving
only. The method of calculation is shown in the ac-
companying table.

1926 1921 1928

SAVINGS WITH NEW CARS, EASTERN MASSACIHIUSETTS STREET

RAILWAY

Annual saving in maintenance per car over old equipment....... $1,072
Annualeaving inenergy PEFCAL. .couvvnvunernersecsasansions 455

TOtAL. e e venenoennonnnosssoraseannonsnnasssnaessnnssns P 1,527
Interestat 6percenton $15,000. .......cvvivivriiincreinnns $900
Depreciation at 5 ger cent compounded. . .evrirnncaions i i40S
Amortization of 20 per cent of original value of old car over eight

WRATE. ¢ cviv's s sinls o oimiae iareruss/blota Siohsls s dlokoce atehilots s e lele o e eie 150 1,455

Net annual savingforeach new ear...ovecvneevecieceennans e $72
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COMBINED OPERATING FIGURES FOR 41 COMPANIES BUYING NEW CARS DURING THE YEARS 1922-1928

1928 1927 1926 1925

ilw i v $282,850,910 $284,169,950 $288,222,930 $285,273,910 $285,94
g:;{:':; 33::2325 ;i‘p?r)z‘;; 208,087,100 211,372,270 215,054,250 211,183,820 213

Nt OPEratinE TOVeNUB. . . - cv oo+ cvioi o oliwis o 5 biinie e SRR P $74,763,810 $72,797,680 $73,168,680 $74,090,090 $72,6
O;;eratingratio. 3o 1 R ) s s o o . 74.38 74.62 74,03
Car-milesoperated. . .. . oo ocias s = saivls slast iR 626,641,880 535,228,290 641,211,010 629,710,370 625,96
Per car-mile:

Railway operatingrevenue,cents. ... ..covverereonnnarnnnnen 45.14 44.75 4495 45.30

Railway operating expense, ¢ents.. .. ... ...venesnunsnonnsnan 33,20 33,27 33.53 33,54

Net operating revenue, cents..........oviiiaerrcinneerrarnnn 11.94 11.48 11.42 11.76

On this basis alone the savings are more than paying
for the change, even though sufficient depreciation was
not written off previously to retire the old car. No
allowance has been made for other important economies.
such as reduction in cost of general carhouse labor and
material, including brakeshoes, lubrication, armature
maintenance, etc., and in the maintenance of track; nor
has an allowance been made for reduced costs in the
transportation department due to elimination of many
pull-ins due to defects, That this policy has been justi-
fied is seen from the annual report of the company for
1928. Expenditures for equipment maintenance were
smaller than in any previous year. Including expendi-
tures for automotive equipment and also depreciation and
retirement it represents 2.92 cents per car-mile, as com-
pared with 3.23 cents per car-mile in 1927. During
1928 the passenger cars operated 38,071 miles per
failure, as compared with 1,550 miles per failure in 1920
before the modernization program was begun. Derail-
ments from all causes are now only 17 per cent of the
number in 1922,

The effects of the new equipment on revenue are
quite difficult to evaluate. The industrial depression in
the entire district due to closing of many cotton and
woolen mills has caused a reduction in riding. There is
evidence, however, that the new cars have been instru-
mental in preventing further reductions in revenue.

Department of Street Railways, Detroit, Mich—This
system has purchased a number of new cars within the
past few years, the most recent order being for 125,
placed in 1927. Two lines have been completely equipped
with new cars, the Hamilton line, which was changed
over in August, 1925, and the Mack line, which was
changed over in January, 1927. The results before and
after the new cars were put on these lines show that
while the earnings did not go up immediately, the
revenue per car-mile did increase while the revenue per
car-mile on the entire system was going down. In
other words it was possible to make the gain in revenue
with less increase in service than the average for the

50 80
Mack Line , Detroit / 0
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@ =3
B :
s 1 ; s i
860 : A VI §§ £
§ V ~Revenve g g f~ . s
2 it Fotal 3 o 3
2 | \ e
5 | T -"\(/ \ =
51 { 4 q l/‘ ,\} / 2
50 £ L S enrs per [
T " A o co/r%i/e-" ¥ 50‘;’
l &

| |
40 | 40
‘l<_ e 19728 .. Sy

When new cars were used to equip the Mack line in Detroit
there was a steady gain in revenue. That this was not due to
excess service is shown by the increase in revenue per car-mile
which took place when the new cars were installed

city. Furthermore, the lines have held this propor
of the business during the period since the new ¢
were punt on. The gain is not due to increasing tk
service. as the revenue per car-mile has also gone

According to the management, it is rather diffi
to evaluate the degree of good will obtained by the
cars, but many favorable comments have been recei
from patrons of the lines on which they have 1
placed and numerous requests have been received fi
the public expressing a desire to have some of the 1
cars serve particular sections of the city.

As to the cost of maintaining cars in Detroit, figure
compiled by the Department of Street Railways gi
the following comparison:

Cost of Car Maintena
Per Per

Number Average e er
of Age, Car-Mile, Seat-Mi
Type of Car Seats Years Cents ~ Cents
Birney. ... a2 7 1.53 0.0;4%?
Peter Witt. .. 52 43 2.62 0. 050
Double-truck 40 10 3.41

0.0711

In this comparison it should be noted that the Birne
cars weigh 16,000 1., or 500 Ib. per seat; the Pete
Witt cars 36.500 1b., or 721 Ih. per seat; and the misce
laneous double-truck cars average 37,800 Ib., or 945 I
per seat. The lower cost of maintenance may thus |
seen to come from two elements. comparative newne:
and lower weight.

Cincinnati, Hamilton & Dayton Railweay, Da_vm!
Ohio.—The annual financial statement of this road fe
1927, the first year the new managemént was in ft
control, showed good results despite a general recessic
in business activity in the entire Miami Valley and en
ployment only 81.5 per cent of 1926. Despite this tl
passenger revenues of the interurban lines in 1927 we
2.1 per cent more than in 1926, while the total tons ¢
freight in 1927 were 26.2 per cent in excess of tl
tonnage in 1926.

On May 6. 1927, the company introduced ne
modern, de luxe, suburban type equipment on its Dayt
city lines and increased the frequency of service approx
mately 25 per cent. As a result there was a very siil
stantial and immediate increase of traffic on these lin
and a marked reduction in operating expense. Simil;
cars were introduced between Dayton and Miamisbur
The total revenue passengers carried on the Dayte
city-Dayton-Miamisburg lines were 14.6 per cent great
in 1927 than in the preceding year.

—

Casual Observations of
Transportation Systems in European Cities,
outlined interestingly—
in the June Number
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Mitten Tours uses great
variety of advertising me-
diums. Constant experi-
mentation is needed to de-

-

velop most effective sales
OMPETITION from other kinds
of transportation, partxcularly the

methods
C private automobile, is too keen for

any bus operator to believe that business will come
1to him without effort. There is no chance today for

proceed to organize his sellmg campaign? Of course,
I the same basic principles of salesmanship which make
la successful clothing, paint or drug business can be
tapplied to the transportation field, but the elaboration of
the sclling details can only come by experlence The

| hlgh point of efﬁc1eucy

| Advertising has been linked so inseparably with the
Phistory of bus-ride selling that little attention has been
paid to any other means of merchandising. However, in
the next few years, personal solicitation and the tele-
{'phone call, guided by a systematic prospect file system.

De Luxe Bus Service

VALLEY PORGE
NTIC OTY
WILMINGTON =W ASHINGTON
NIAGARA PALLS -BUPPALO

comnarring ek
nosm-muu IBLAND

“Go by Bus,” “Ride in Comfort by Gas-Electric Motor
Bus” and similar ride-selling slogans are very cffective
when carried on attractive folders like these

Selling Bus Rides

SCIENTIFICALLY

By
EDWARD A. KEENAN

Advertising Manager
Philadelphia Rapid Transit Company

will unquestion-
ably become ad-
vertising’s greatest
allies. Advertis-
ing is the life
blood of the busi-
ness in its present
state, and since it
is not being sup-
plemented to any
great extent Dy
personal selling of
rides, it nwst be
developed to the
highest degree.

Several funda-
mental  questions
must first be solved
before advertising
can begin:

1. What shall be
the size of the
budget ?

2. What medi-
ums shall be used
and how shall they
be used?

3. How can the results of the mediums used be
checked ?

The problem of a budget, its size and disposition, is
the chief worry of any bus advertiser. Mitten Man-
agement has separated its intercity bus business from its
city business by the incorporation of two subsidiaries of
the Philadelphia Rapid Transit Company, the Philadel-
phia Rural Transit Company, which has the city lines,
and the Peoples Rapid Transit Company, known under
the trade name of “Mitten Tours,” which handles the
interstate travel. Most of the bus advertising efforts
are confined to the latter, as this type of business best
adapts itself to merchandising. The  Mitten Tours ad-
vertising budget is based on anticipated gross receipts,
a plan which has proved to be entirely satisfactory. The
estimated gross for 1928, for example, was $762,000,
and the advertising budget called for 3.9 per cent of this
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amount, or $30,000. This amount
was divided as follows:

1. Newspaper advertising....... $14,000
2. Folders and literature........ 4,500
3. Signs in street cars.......... 4,000
4, Magazines and telephone books 3,500
S. Billboards .....c.ocieenns ‘s 600
6. Window displays............ 400
7. Miscellaneous ...... N S .. 3,000

Total e s «sin cenene s $90:000

Although the advertising is con-
centrated on the six above-named
mediums, occasional experiments are
made in new fields where a special
appeal is needed, such as the radio,
movies, exhibits, etc.

The largest part of the ap-
propriation is expended on

New York

ly interesting erip.

e

bur man, 1 men

Boses carry
orf Astoria, 34th St. and Fifth
,/ heart of the business diserict, convenient to Broadway

Not only has this scrvice been earcnsively used by!
Mt : e i 4

ssengers
ve,, 10 tl

h busi

}' MI‘ITEN Tour routs between Philadelphia aad N¢-
and sure for those wha desire 2 comfortahle a

York offcrs 3 frequent seevice for

s of eravel.

ton, Kingston, New
Brunswick, Elizabeth and
Newark, N. J., picking :r or discharging pas-
sengers in interstste travel only. This route is
equally interesting in cither winter or summer,
[t offers a delightful day's oating or an idel
week cnd in cithet Philadelphia or New York.
At Newatk, N. J., conpections can be made ac the
o Puablic Service Terminal for ocher points io New
Jerscy. This terminal is 2 very short dizeance

from ¢he Hudson Tube Terminal in Newsrk.
The route lies aver the Lincoln Highway,
which permirs the smoothest possihle operation.

¢
7

New York's Sky Lne

waing Mitten

its advantages and nsing it to the exclusion of ather

The New Yok route makea stops s¢ Trentan, Prince-

The trip offers a variery of
country for the trsyeler inter-
etted in American Iandscaps.
Part of the journcy is
through s scceion rich in 9
Revnlutionary history. ¢
A great many visitars o
Princeton, N. J., have been
ours huses,

This stop is parriculacly popu-
lar while ¢he University is in
session

Tie 7obey Montront Gurbe. ey which
Ik, 24 e b . e et
¢ e P pier 1%+ i~
T e Y
s o Tort Dashinguom o

largest
American, English and Freoch customs, one af
the mast intereating spots in North America.

buildings, irt quaint customs, its magnificent sur-~ X
rounding scenery. And near hy sean
&\nndinn city, with its curipus mixsure of

tour starts esch Sunday moro-
ing at 8 a'clock, from the rer-
manal st Broad and Locuse
streets, Philadelphis, One or
twn stops are made doring
the morning, with an hour
and a half for lunch, There
15 na night bus travel. Bus
arriveabetweengand6o'clock
every afternoon, sad after
dinner the travelers are free
to do as they please.

the newspaper appropriation in
period. During the spring and sum
months the advertising is concentrate
in other mediums.

In Philadelphia there are six d
newspapers, with a combined circulat
of almost 1,500,000. The combined «
in these papers is about $2.40 a line
day, or 40 cents a line per paper per d
or $5.60 per paper per day per colu
inch. Each paper is givenan equal ame
of advertising a year, scheduled ¢
there is an ad in one or more pape
each day. It has been fo
necessary to advertise alsa
all towns in which stops
made. Casting about for |

B

Montreal - Quebec

(Operates during summer months onky)

e Gibraltsr of the New World..
inel aver the glotions St. Law-
ing memorial to a stirring epoch

Moatreal, 4

Nnw these twn quaint cities can be visited by
matorbus.

A 7-day all-expense motorbus trip from Phila-
delphia ta Mommrmd Quebec and returo through
2 magnificene trail up the cast bank of the Hudson
and down the west bank is being aperated hy Mitten
Tours, In these scven days of intense wonderment -
are such fascinating spots as the Ausable Chasms,
Tarrytown, the Green Mosntains of Vermont, Mon-
treal, an nvernight boat ride 1o Quebec, rhe Shrine of
Ste. Aone de upte, Cyclorama of the Crucifix,
Montmarency Falls, across Lake Chsmplain hy ler?'.
Sararoga Battlcfield, the Adiromdacks, Caeskills,
Lake Genrge, West Point and Palisade Park.
Beginning July x and ending Seprember 9, the

Chatcan Fromenac—Quebe:

High-grade folders are prepared to advertise
the special tours. The examples above il-
lustrate the excellent character of the make-
up in these folders

newspapers. Here no effort is made to
tell the story of the joys of riding buses,
or of the efficiency of the gas-electric,
but rather to furnish a constant re-
minder and a ready reference for those
who desire to go from one place to
another. Out of the appropriation of
$30,000 for 1928, $14,000 was allowed
for newspaper advertising. Of this
amount, $550 was set aside for type
composition, drawings and engravings.
The remaining $13,450 for space was
divided into monthly allotments of
$1,100 and $1,000, the smaller amount
being used in the summer months.
Statistics show that the circulation of
Philadelphia ~ newspapers  increases
slightly during the winter months,
hence the placing of the greater part of

.

" "Go by Mitten Tours Bus te

Atlantic City *1*

ROUND TRIP, $2.28

Stopplog st { Beslla; Hameoaton. Eiwold.
B T,
B Lo s “'Deylight Saving Time.
4 Hooklet D . . Fhona,

Leave Broad & Locust Sts,
7.0.11AM:1,3, 8.7 P.M‘.

Pennypasker 8100.

Summer Bus. Sched-ul:-

To Philadelohia *.8§ ’

ound Trip, §1.58

ToEaston . . :80
Ronnd Trip, 01.90

B(g, sate, ead7 -ridlag Buses apersted o

steict echedule by cou ua drivers,
Daylight Saviag Scheduls

Por Phils., fesve Tarmiosl Court 1aa}

Telephoae 361.

A M. 932, 12.47-P. M, 3.82, 7.0], 10.12.

Returning leava Brosd & 1ocust. Phila.
A, M. 0.0, 11.10-F. M. 2.29, 6.30, 0.40,

Leava Do!lutnwn fnr Easton, A .M. 6.20,0,
;.g.}:.:.—l’. M. 12.40, 3.15, 3.50, 5.25,7,

Write io Mitien Tours, Broad & Lecwst,
Phile., for Schednle and Bookiet A

At the left are samples of newspaper ad
tising carried. They give the destin
the schedule and the fares, serving
cipally as reminders

very best way to spend the appropriatic
in both large cities and small towns,
was decided to confine the advert
ments to frequent, small insertions
tempting to have the ads placed in
motor-bus section, the amusement ¢
tion or the sport page. .

The bus-riding public wants to kr
the following facts about the service:

1. Destination.

2. Fares, both one-way and ro
trip.

3. Name of the company, its add
and telephone number.

4, The schedule.

5. The fact that the trip is by bus.

Feeling that destination and fares
of the greatest importance, this ma
is set in heavy black type. By care

ELEcTRIC RAILWAY JOoUrRNAL—V0l.73, No.14

588



ng a space only 1 column wide by 14 lines,
in. in height, has been found sufficient for the city
In the small-town papers, where the cost per
is not so high, 52-line ads, 2 columns wide by 2 in.
, are run. Many of the towns have weekly papers
. There the ads ‘are inserted every week.

ith the opening of new routes, larger copy and
siderably more art work are used. Good drawings
 photographs, where space permits, are very effective.
some of the 52-line ads, therefore, a photograph of a
is inserted. In the smaller ads it is impossible to
ude illustrations, so that extra space is used around
type to avoid the appearance of crowding.

FovLbeErs AN EFrFective MEDIUM

while unless it is 8x10 in. in size, or more, and because
interesting photographs are difficult to secure. A good
artist’s sketch of a building or a scene adds a dignity
to copy that cannot be obtained by a photograph.

Recently the problem presented itself of publishing
a high-grade folder to cover both summer and winter
business. It was solved by preparing a basic eight-
page folder containing the permanent tours, and printing
a four-page insert containing the summer tours and
schedules, the inserts being stitched in as many basic
copies as needed during the summer months. The char-
tered bus business is a distinct activity and is treated,
therefore, in a separate folder.

Metal frames to hold a card 254x28 in. are installed
on the front of all P.R.T. street cars, on the sides of the

The Philadelphia Rapid Transit Company has at its buses and on the elevated stations. These signs are an

excellent advertising medium for carrying a short mes-
sage to the public. Visualize 4,000 signs on white
cardboard printed in red, blue, green or brown ink, mov-
ing up and down the streets of a city all hours of the day
and night for an entire week. The signs are of twelve-

At left — Metal
racks on the backs
of street car and
bus seats are an
aid in distribut-
ing folders

At right—Clever
window displays
secure the atten-
tion of prospec-
tive customers.
Here are two typ-
ical displays of
Mitten Tours

hese racks are screwed to the backs
all seats in the trolley cars, and are
ated also in the elevated trains, the
ses and on the subway-elevated
tforms. In the buses the boxes are
tened to the wall between the seats,
ectly under the window. The
ders also are placed in waiting
oms, in hotels, and on agency coun-
s and racks, and are sent out as
h’ixiiv rect mail inclosures. The effective-

ss of this method of giving out
,E rature was demonstrated last year
lwhen 250,000 four-page folders, ad-
rtising special tours, were distributed
n about 3% days.

Folders for this distribution are
3§x74 in., have cither two or four

ges, and are printed in one-color ink.
An attractive art head with an inter-
ting title is employed to induce the
er to take the folder from the box.
r a folder of more lasting value, the
ventional highly-colored tourist folder, so beautifully
ne today by the steamship companies, is used. Two
stakes which should be avoided are the use of crowded
t matter and the use of small photographs. Folders
ould be laid out with all the skill of a good typographer,
ng plenty of white space. No typographer will crowd
pages. Drawings are used in the folders instead of
photographs, because no scenic photograph is worth

ply cardboard, printed
with waterproof ink. The

1 size of the frame and the
distance from' which
the cards must be read
limit the wording. If all
the frames on the system
are used, the cost of
printing and installing
these signs is from $300
to $500.

There are two racks
within the cars for signs,
one in the bulkhead and

one hanging from the ceiling. The buses contain a rack
in the bulkhead at the front for a card 63x28 in. About
$4,000 a year is spent on these cards with excellent
results.

Given a fine location and excellent, well-painted copy,
a billboard can be of great value to the bus operator,
but to buy a number of boards in an attempt to cover
the city, disregarding the all-important factor of loca-
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tion, is an expensive propo-
sition. Outdoor advertising
is a good medium to sup-
plement the other mediums
like newspapers and folders,
but it should not be used for
an cntire program. The best
use for outdoor copy is
in  converting automohile
owners and riders to bus
riders. The P.R.T. has a
number of small boards, the
4x6-ft. size, along a well-
traveled motor bus route for
this purpose. Omnce or twice
a year the company uses
fifty or sixty 24-sheet paper
billboards.

Mitten Tours is a firm be-
liever in the value of win-
dow display and its art department spends much of
its time in developing attractive signs for the waiting
room and ticket agent windows. Wooden frames, fin-
ished with a mahogany stain, have been bnilt to hold
254x28-in. cardboard posters. Attractive show cards
can be inserted in these frames and the copy changed at
frequent intervals. Local copy is developed for certain
ticket agents and when it is completed it is sent to
them by bus. The card and frame are sent together,
the card being already inserted. The agents keep these
signs in their windows for several weeks while new
ones are being developed for them. They then send
the old ones back by bus in exchange for the new posters
and frames. This is an excellent good-will builder
among the agents and it is about the cheapest form of
publicity that the company has been able to develop.

more and Washington.

NoveL ATTENTION-GETTER CONSTRUCTED

While experimenting with a window card idea, a novel
way to make an inexpensive imitation of a stained-glass
window was discovered. A 25x25-in. wooden box was
built and wired for two electric lights. A cut-all saw
then was secured and the design for the window sign laid
out on heavy compo board. A pattern was cut in the

= To WASHINGTON

» Express Motor Coach Service

Leave avery hour on the hour, 8:00 A, M. to
8:00 P. M.—then 10:00 P, M. and 12:00 Mid-
night. Washington ticket office and waiting
room — Internstional Tours, 1421 Pennsyl-
$125 vania Ave. (next door to Childs Restaurant). $225
Baltimore Ticket Office and Waiting Room
one way UNION: BUS TERMINAL
Liberty and Redwood 3Sta.
Telephone—Plaza 3610
Osned by Pennsylvania R.R. & Philadelphia Rapid Transit Co.

MITTEN TOURS

Newspaper ad, telling of the hourly service between Balti-

The ad is given character by
the symbols of the two companies

cardboard with the saw, a
colored paper was paste
back of the holes. T
finished product gave a star
ling effect and proved to |
a real attention-arrester fi
passers-by.

HOURLY

AnoTHER Goop-WiLL
BuirLper DEVELOPED

Within a circle of 50-mj
radius around Philadelpt
there is a population of me¢
than 5,000,000. Many
these people come to Phil:
delphia at frequent interva
to shop or visit, or to atte
some amusement. In
effort to reach these potent;
customers, the company g
lishes a miniature house organ, Phillvbound, w
is mailed weekly to a selected list, free of charge.
aim of this organ is to interest out-of-towners in Pt
delphia, by giving them a weekly review of the |
show in town, a calendar of theatrical events and movie
a series of suggestions on what to visit such as the a
galleries, historical shrines, exhibits, picnics, convention
parades, sports, etc., and a page of advertising matter f¢
Mitten Management and its subsidiaries, written in ligi
vein.

The cost of this pamphlet, which is approximatel
cents per person per week, is carried jointly by the eles
tric railway, the bus companies, the taxicab company
the bank, as all the units profit. Every time a sport

round trip

event, a show, or an exhibit is mentioned, full directior
are given on how to get there by bus, street car ¢

taxicab.

A list of subscribers was developed by sending f
each prospect with the first issue a small applicati
card with the question: “What means of transportatic
do you use in coming to Philadelphia?”’ and also a bl
for questions that they might desire to ask. The mediu
has proved a big aid in selling trolley rides, chartere
bus service, tours and bank stock, and has brought i

OLD FRANCE

T LT LB R T RO

<

i

Outdoor advertising is effective for converting automobile owners and riders 1o bus riders
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flood of questions to be answered. The medium has
e partlcularly effective in mterestmg prospective cus-
mers in bus tours, and many mqumes regarding trips
e stimulated by the copy contained in the Phillybounds.
pecial effort is made in the late spring and summer
jonths to develop this type of business.

DEPARTMENT FOR DEVELOPING NEW BUSINESS
INSTITUTED

Bus merchandising has been developed very rapidly
der the direction of the P.R.T. new business depart-
Working in conjunction with the advertising
partment, this department has followed up by personal
citation, telephone calls and direct mail, the leads
ured by advertising. So far, the greatest effort has
in the chartered bus field, but gradually the organi-
is spreading to include the intercity service. Men
» always available for conventions. Booths are
talled in the convention headquarters and an informa-
| man, with a knowledge of the system and having a
ply of all types of the company’s literature, is kept
duty at all times.

Part of the work of the new business department
o develop a prospect file. An effort is made to obtain
= names of people purchasing tickets, as well as those
0 make inquiries by mail. Every person taking the
agara Falls tour last year is a prospect for the
ntreal-Quebec tour this year, and before the season
' tours opens they are solicited.

Contact with the ticket agencies is maintained through
‘new business department also. One man is kept busy
plying agencies with literature and calling on them at
quent intervals to impart enthusiasm, to hear their
nplaints and commendations and to watch the effect
the advertising in that locality.

MEASURING THE RESULTS oF ADVERTISING
Is PossIiBLE

Lhe bus advertising man’s problem is becoming in-
asingly difficult. No longer can he say “This cam-
gn should produce such and such a result, if properly
lied.” The bus operator is demanding to be shown
re and more just what advertising can do. This is a
Ithy condition and should be encouraged. Adver-
ng can be measured and there is no reason why an
vertiser should not know how much money he should
nd to obtain a certain result.

One method of checking the results is by keying the
, such as “Write for Booklet A,” “Write for Booklet
etc. Although the response does not accurately
asure the complete effectiveness of the ad, for many
ide to ride and never write in, it does give a relative
asurement, which, when compared with other results,
vs the selling ability of this particular ad. It is an
llent thing never to announce a new service, a new
e, or a new schedule until it can be advertised. After
: first ad appears it is a good idea to check the tele-
ne calls, personal calls and letters. Several companies
reservation blanks attached to their folders, a plan
ch is effective also.

‘he history of bus advertising runs parallel with auto-
jile advertising. In the beginning, the automobile
5 looked upon as an experiment and somewhat of a
. It required many years to convince the public that
motor car was a necessity. It will be recalled that
eral years ago the industry set out to eliminate the
e “pleasure car” and to encourage the use of “pas-
ger car” instead. Many bus companies are still back

in this first stage of advertising. It is a mistake to give
the public the impression that the industry is still an
experiment, and advertising now should tend toward
establishing the bus as a proven means of travel.

Bus companies must advocate the use of clean, truth-
ful copy, carefully and attractively prepared; they must
continue their experiments with every type of advertis-
ing medium, collecting data on results and checking these
results by keying the advertising ; and, finally, they must
supplement the advertising with sound, systematic
merchandising.

The Readers’ Forum

Advantages Cited for Railroad-Owned
Power Plants

TueE New York, NEw Haven aAND HARTFORD
RaiLroap CoMPANY

New Haven, ConnN., March 23, 1929.
To the Editor:

I should like to take exception to certain statements
appearing in an editorial on electrification of railroads
in the March 16 issue of ELECTRIC RAILWAY JOURNAL,
in which the statement is made that

“When purchased power is used it is possible
to adjust schedules so that train movements, particularly
of freight and certain long-distance passenger trains, are
made at such times that the additional power does not
add in full value to the industrial and lighting peak.”

This statement is contrary to the operating require-
ments of most railroads, which must handle the traffic
when and as offered, without regard to the requirements
of neighboring power and lighting loads. While certain
traffic must be delayed to suit the occupancy of track and
terminal facilities by other preferred traffic, most rail-
road operating officials would not tolerate a further delay
because of lack of power to move the business. In fact,
a normal surplus of motive power is one of the best
arguments used iu the solicitation of traffic, and to have
such a surplus reduced by electrification would be to
prejudice the minds of railway operating officials against
electrification.

Indeed, this is one of the strongest reasons in favor
of railroad-owned power plants, since, in general, the
tendency in making power contracts has been to penalize
the consumer for unusual and abnormally high demands,
which would be required to handle certain periodic peak
business. While it is true that purchased power reduces
initial investment and fixed charges of electrification, it
is equally true that railroad-owned plants may and, in
the few cases where they have been built, do reduce op-
erating expenses by eliminating the penalty of a higher
rate caused by the occasional peak business, as well as
furnishing the “surplus motive power” equivalent of
steam locomotives.

This is a factor which is of great importance in the
negotiation of power contracts for electrification; and
one which has been largely responsible for the initial in-
vestment in railroad-owned power p!ants as well as for
their continued maintenance in an up-to-date operatmg
condition by their owners, in spite of the growth in the
same territory of large power producing companies.

H. F. Brown,

Assistant Electrical Engineer.
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Electric Railway Statistics
for 1928

Show Continued Stability

HILLE little change was
experienced by the elec-
tric railways in the United

States in their operations during
1928 from those in 1927, they
made an excellent showing in the
face of adverse conditions. This
is evident from a study of the re-
tnrns of the companies made to
the American Electric Railway
Association and compiled m its
statistical department under the
leadership of Edmund J. Murphy,
chief statistician. Inall, 244 elec-
tric railways and 160 bus under-
takings controlled by them ren-
dered comparative reports for the two years. The railway
lines alone showed total operating revenues of $577,354,-
879 for the past year as compared with $589,039,936 for
1927, a decrease of 1.98 per cent, in a year of unsettled
industrial employment. When bus operations are included
the revenue is seen to have held up even better. For
the entire group of companies and their subsidiary bus
lines the total operating revenue was $613,570,305 as
compared with $620,626,243 in 1927, or only 1.14 per
cent off, indicating that in a number of instances bus
extensions and substitutions have been made to serve
the railway patrons and hold the revenue.

In the matter of expenses the companies also made a
good record. Total operating expenses were $433,-
115,653 for the rail lines, a decrease of $9,625,606 from
the preceding year. Including the bus lines, the
expenses were $467,653,613 against $473,860,512 in
1927, a reduction of 1.31 per cent. The operating ratio
fell accordingly for the rail lines from 75.16 per cent to
75.02 per cent. Including the bus lines, the operating
ratip fell from 76.35 to 76.22 per cent.

The figures cited above, contained in the first two
tables in this article, give a comparison of the operations
of the railway lines alone with the total rail and bus
business conducted by the industry. It will be seen
that the bus revenue, amounting to $36,215426, was
$4,629,119 higher than in 1927. This was an increase
of 1466 per cent. Bus operating expenses were
$34,537,960, an increase of $3,418,707, or 10.96 per
cent. The nct operating income of the controlled bus
lines accordingly showed an increase from $467,054 in
1927 to $1,677,466 in 1928, an increase of 159.16 per
cent. In order to gain this revenue, the bus lines
carried 365,465,316 revenue passengers, an increase of
15.61 per cent, and ran 145944800 bus-miles, an
increase of 12.24 per cent over 1927. Railway-controlled
bus lines now cover 6,989.9 miles of road.

Returns to American Electric
Railway Association indicate
that both the gross revenues and
expenses have been reduced.
Combined city and interurban
properties make best showing,
while city systems hold their
own and interurbans suffer a
loss. Controlled bus lines make
material gains

Not all of the companies f
nishing returns were able to ¢
complete figures covering the
tails necessary for thorough ai
ysis. Many of them are combi
with electric light, gas or ot
utilities, and the capital struct
is not separated for each bra
of the business. However,
companies furnished informaf
from which a study could bem
in detail. The results are gi
in Tables I to X, inclusive.
general they follow the s:
trends as those for the 244 c(
panies. Railway operating re
nues were $442,303,214, or 2.07 per cent less than in 1€
while operating expenses were $332,622,058, or 2.38
cent less than in 1927. This was reflected in the .
which was $109,681,156, or only 1.15 per cent below 1€

In Table I the dlsposmon of net operating reve
is shown. There was an increase in net revenue fi
auxiliary operations of $78,255 and in non-operat
income of $1,051,439, along with a reduction in ta
of $766,326. These changes resulted in an increase
gross income from $91,964,266 to $92,582.768. D
dends were increased slightly in the total, altho

=
COMBINED OPERATIONS OF 244 ELECTRIC RAILWAYS AND
CONTROLLED BUS UNDERTAKINGS |

Compiled by American Electric Railway Association

Increase or Decreas

. . 1928 1927 (® Total Per
Railway operating !

Teyenue ool $613,570,305 $620,626,243 (d) $7,055,938 (d)
Railway operating |

expenses.. ....... 467,653,613 473,860,512 (d) 6,206,899 (d)

Net operating

Yevenue........ $145,916,692 $146,765,731 (d) $849,039 (

Operating ratio (per |

centisis comanesion 76,22 76.35 (d) 0.13
Miles of track and

bua route (})...... & 3,

8.57 917,87
7,509, 508 327 (d) 139,948,993 |
(4)9,796,416,185  9,927,364,292 (d) 130, 948,107 (
Car and bua-milee. . 1,493,068,587 1,419,241,969 1,826.618

(‘) Miles of road. (2) 154 bus undertakings. () 148 bus undertakings.
(%) 159 bus undertakings.

é’) 32,146, 44
venue passengers.. (4)7,369,559,334
Total passengers. ...

COMBINED OPERATIONS OF 244 ELECTRIC RAILWAYS
Compiled by American Electric Railway Aasociation

1928

Railway operating revenue $577,354,879
Railway operating expense 433,115,653

Increase or Decres

1927 Total Pe
$589,039,936 (d)$11,685,057
442,741,259 (d) 9,625,606 (o

Net operating revenue.
Operating ratio (per cent)
Miles of track...........
Revenue passengers,
Total passengers
Car-miles (revenue)..

$144,239,226
02

25,159. 54
L. 7,004,094,018
9,358,810,297
. 1,347,123,787

$146,298,677 (d) $2,059,451
5.16 (d) G.14

(d) 27,84
7,19 (d) 189,300,363
9,553,504,164 (d) 194,693,867
1,361,210,095 (d) 14,086,308

ELecTric RamLway JourNar—Vol.73, No.14
592




NED OPERATIONS OF 160 BUS UNDERTAKINGS CON-
TROLLED BY 244 ELECTRIC RAILWAYS
Reporting to American Electric Railway Association

|-927 Increase or Decrease (d)

1928 Total Per Cent
rating reveoue. $36,215,426 $31,586,307 $4,629,119 14,66
e.ating expense. 34,537,960 31,119,253 3,418,707 10.96
ting ravenue $1,677,466 $467,054  $1,210,412  159.16
revenue (per
ke o 95.37 98.52 (d)3.15 @ 3.19
route®... ()  6,989.90 ®6,041.19 945,71 15.65
eng! . (4) 365,465,316 316,113,946 49,351,370 15.61
ers. . . (4) 437,605,888 373,860,128 63,745,760 16.19
e e e so s 145,944,800 130,031,874 15,912,926 12.24
ileage is miles of road. (3) 148 bus undertakings.
s undes ings. (%) 159 bus undertakings.

companies the year before.
car-mile basis the changes from 1927 have been
While there was a slight reduction in the num-
car-miles run, the operating revenue per car-mile
htly lower, being 44.06 cents against 44.49
1927,
rating expenses are analyzed by primary accounts
le II. There was a saving in each of the depart-
except traffic. The largest saving, $1,985,937, or
- cent, occurred in the maintenance of equipment,
wer showed a saving of $1,280,768, or 2.83
These figures reflect greater attention to these
ts and also the increased number of new, light-
_cars in service. The amount spent on track was
t as great as in 1927, being 0.65 per cent less in the
and 0.43 per cent more on a car-mile basis.
- there has been an increase in average fares
- the year is seen by reference to Table IV, in
derived ratios are presented. The passenger
per revenue passenger was /.76 cents in 1928
t 7.62 cents in 1927, or 1.84 per cent more. Rev-
r passenger car-mile and per car operated were
identical in the two years. On account of an

Calendar Year 1928

increase in the average speed as measured in car-miles
per car-hour from 9.44 to 9.54 the revenue per passenger
car-hour shows an increase from $4.05 to $4.09. Besides
the higher speed in the latter year more service was

rendered per car, the annual mileage going up from
37,917 in 1927 to 37,963 in 1928.

City-SuBurBaN LiNeEs MAke BeEsT SHOWING

_Comparative figures on the city, interurban and com-
bined city and interurban lines arc given in Tables V-X.
It is interesting to note how the companies succeeded

TABLE III—OPERATING STATISTICS
Increase or Decrease (d)

1928 1927 Total Per Cent
Passenger car-miles...... 969,391,204 982,127,973 (d) 12,736,769 1.30
Total revenue car-miles.. 1,003,962,072 1,015,128,401 (d) 11,166,329 (d)1.10
Revenue passengers(l)... 5,209,538,966 5,370 599,11 (d)161.060,175 (d)3.00
Transfer passengers(®) 1,357,461,681 1,39.,313,863 (d) 34,852,182 "1)2.50
Tota) passengers(l) .. 6,604,126,041 6,796,430,980 (d) 192,304,939 (d)2.83
Passenger revenue....... $412,377.746 $417,703,938 (d $5,326,192 (d)1.28
Revenue car-hours(®) . . .. 87,872,452 89.&84.i54 sd) 1,811,802 (d)2.02
Passenger car-hours(®). . . 86,757,181 88,455,212 (d) 1,698,031 (d)1.92
Miles of single track.....  19,i65.05  19,247,99 85 (d)0.43
Passenger cars operated () 23,67 23,949 (d) 275 (@ 1.15

(*) Reported by 181 compaoies. (%) Reported by 131 companies. (%) Reported
by 165 companiea. (*) Average maximum number of passenger cars in service
daily; reported by 162 companies.

in effecting an increase ir net income despite the decline
in traffic. Reference to Table V shows “hat the increase
was confined to the group of combination lines. Whie
this group suffered the greatest loss in traffic and gross
revenue, this loss was more than offset by a reduction
in operating expenses. While revenues declined 4.0
per cent the reduction in expense was 5.07 per cent, so
that the net operating revenue was slightly higher.
Actually the service given by this group of proper-
ties was greater in proportion last year than previously,
as the reduction-in passenger car-miles, 2.06 per cent,
is much less than the reduction in traffic, 5.49 per cent.
The greater relative amount of service given was
probably due in part to the difficulty of gaging the

Part I — Combined Operating Reports of 182 Electric Railways for the

Compared with 1927

Compiled by Amerlcan Electrle Railway Associatlon

TABLE I—COMBINED INCOME STATEMENT

Increase or Decrease (d) Increase or Decrease (d

- Cents g)er Car-Mile
1928 1927 Total Per Cent 192 1927 Total Per Cent
IV ODerating revenue. ... ccoocceeecaans ve... $442,303,214 $451,674,670  (d) $9,371,456 (d) 2.07 44,06 44.49 (d) 0.43 (d) 0.97
X :Mng:= :ex‘l’)::::.. ..................... 332,622,058 340,715,996 (d) 8,093,938 (d) 2.38 33.13 33.56 (d) 0.43 (d; 1.28
ting revenue $109,681,156 $110,958,674 (d) $1,277,518 (d) 1.15 10.93 10.93
e 1,606,860 1528, 78,25 5.12 0.16 0.15
e s 27,688,473 28,454,799 (d) 766,326 (d) 2.69 2,76 2.80
!84. 32,48 d) $432,937 (d) 0.52 8.33 8.28
533',599'.52‘235 : 7,%3I.78% o 1,051,439 13.26 0.89 0.78
BOOMe. . o .0 v0s oens T oo $92,582,768 $91,964,266 $618,502 0.67 9.22 9.06
B et rose fnoome. ..o oo ool 70,011,747 69,477,433 534,314 0.77 6.97  6.84
OIS . . cvois s sonei va O CaE Coiasin s ieia ss o o $22,571,021 $22,486,833 $84,188
B T il s = e einiesniov s soioniiie sanoe ® $I§,693.680 () $15,681,665 12,015
BRI (DT COOY) o vuvevs cocnnsiosecnsoncs 75.20 75.43 (d) 0.23
income to operating revenue (per cent)... . 3.55 3.47 0.08

orted by 38 companiea. (%) Reported by 42 companies.

TABLE II—OPERATING EXPENSES

BY PRIMARY ACCOUNTS

D e (d) Cents per Car-Mile Ioerease or Decrease (d)

1928 1927 Tno e o Doer Gent 1928 “927 Total Per Cent

46,889,062 (d) $306,344 (d) 0.65 4.64 4.62 0.02

‘3‘5:53%:35% s45’.01;4:379 Ed) 1,985,937 gd) 4.50 419 4.34 (d} 0.15 (d) 3.46

""""" 44:012,941 45,293,709 (d) 1,280,768 (d) 2.83 4.38 446 @08 3 1B
144,342,477 ME3TSI (@ 4??;(3)?5 @ 2.70 1438 14.6) , () 3’:2)? @ 157

2,011,704 1,899,39 i ] ; 2 i ;

‘misceilane 51,047,119 51574329 (d) 527,210 (d) 1.02 5.09  5.08 0.01 0.20
ﬂonforl{gsgatm'e —'172,806 222331190 (d) —60,384 (d)25.49 —0.02 —0.02 G e
ODErAting eXDENse. .. ... .eeennnnnresinns () $332,622,058 (%) $340,715,996 (d) $8,093,938 (d) 2.38 () 33.13 (% 33.56 (d)0.43 (d) 1.28

des $2,699,463 undistributed expenze.
cludes $2,860,796 uadistributed expense.

Includes 0. 27 cent uodistributed expense.
g; I:zl:‘xd:: 0. 28 cent undistributed expeose.
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demands from day to day, but in greater degree was
dictated by the conviction that good service is needed
to prevent further loss in riding.

The decrease in operating expeunses in this city-inter-

TABLE IV=SIGNIFICANT RATIOS DERIVED FROM TABLES

19
urban group was distributed over all the primary gailway operating revenue....... 5442,3023?2|4 $45|I697247670
accounts except traffic. This is seen in Table VI. The  Fermile of single track......... 2setoe sl
reductions ranged all the way from 1.95 per cent for por e T
power to 10.16 per cent for maintenance of equipment. Per revenue passenger.......... BT 96e. () 762
The second largest reduction in expense was 7.24 per  per :,‘,’f;’l'},’f:f:;ﬁe{,‘éc';;_'_jj;jjjj O it O S0
cent in maintenance of way and structures. On a car-  erpameogercarmile......... gg ;,25'57‘;3 & ;,25573205-
".]ile. basis, as given in Table X, th? relative changes are it ;::sgcenrgfagf.b.o.".rf P (2)5309 538, 1966 ®s, 3)70 599, 14
similar, although the per cent savings per car-mile are Per mile of single track.. . O 281,064 288,886
slightly less on account of the relat:vely small reductlou i g;:":gg:;tgg'j“}{li;;w;; & ,995592 & 202'{,6,7,
in car-miles operated for the year. Tor) D T (2)6(?04 126,04) (6.996,430,980

When this group of combined city and interurbau Per mile of singie ':éélc'ﬁ ao 356.493 ) 365,582
properties is compared with the city properties and the Retior ot paeeAst o (7)

interurbans the showing is all the more remarkable, pleveoue paseengern (per cent)... (3 o 28,29 ,(8.5,,228?;3.’

The city companies, of course, have the greatest rev- gg c”;‘,“’o?,if;'{e“é". track...." @ §§ 3{3 & 37-,7,?(;

enue and have shown the least loss in traffic. They Percarhour.....::::::::::::: $.54 () 944

Carhours......coeevee e (7) 81,872,452 (5’) 89, 684 254

were not, however, able to reduce expenses enough to Per car operated. . ... ........ ® 3911 3,952

é'r) Reported by |63 compames.
) Reported by 131 companies.
(® Reported by 165 compavies.
(% Reported by 147 companies,

1) Reported by 180 companies.
Reported by 18! companies.

(3) Reported by 161 companiea.
(Y Reported by 164 companies.
(% Reported by 160 eompanies.

prevent a reduction in net operating revenue. They did
save enough to reduce the operating ratio slightly.
Operating revenue decreased only 1.34 per cent, al-

I
Part II — Division of Statistics of the 182 Electric Railways into Separate Statements for City,
Interurban and Combination City and Interurban Companies
|
TABLE V—INCOME STATEMENT
Increase Increase p— Tuer
or (d) or (d) Combination Lines or.
—City Lmes, 101 Companiee— Decrease, [nterurban Lines, 37 Companies Decrease, 4 Companies
928 1 Per Cent 928 192 Per Cent 1927  Per (
Railway operating revenue....... $3I8,953,403 $323,285,916 (d) 1.34 $2I,362.469 $22,147,952 (d) 3.55 $101, 987 342 $106, 240 802 (d)
Railway operating expenses. . ... 234,165,128 237,481,018 (d) 1.40 18,539,999 19,053,338 (d) 2.69 79,916,93) 84,181,640 (d}
Net operating revenue......... 84,788,275 85,804,898 (d) 1.18 2,822,470 3,094,614 (d) 8.79 22,070,411 22, 059 |62
Net revenue; auxiliary operations. 626,894 728,088 (d) 13.90 153,915 151,431 1.64 826,051
TR, . . . o s can s e e 20,972,031 21,623,509 (d) 3.0! 1,169,525 1,160,193 0.80 5,546,917 5, 67I 097 (d
Operating income.. ........... 64,443,138 64,909, 477 (d) 0.71 1,806,860 2,085,852 (d)13.38 17,349,545 17,037,151
Non-operating ingcome........... 1,199,094 ,143 10. 30 613,145 701,898 (d)12.64 2,170,986 1,609,745
Groses income................. 70,642,232 70,529,620 0.16 2,420,005 2,787,750 (d)13.19 19,520,531 18,646,896 j
Deductions from gross income.. . . 47,454,398 46,643,482 1.74 6,382,448 6,286,391 1.53 16,174,901 I6,547.560 (d)
Net income. ..o.ovovnreinn.. 23,187,834 23,886,138 () 2.92 *3,962,443 *3 498,641 . ...... 3,345,630 2,099,336
Dividendalis .o ..o o o fEEEE (112,778,350 (312,903,692 (d) 0.97 (3 197,373 (‘)27I 795 (d)27 38 (2,717,957 (5)2,506,178
Operating ratio (per cent)........ 73.42 73 46 (d) 0 05 86.79 78.36 79.24 (d)
Ratio; net income to operating |
revenue {(percent)............ 7.27 FAONAY 1,62 s camin e e R 3.28 2.36
* Deficit. (') Reported by 28 companies. (%) Reported by 30 companies. (%) Reported by 3 companies. (% Reported by 4 companies. (%) Reported
companies. (§) Reported by 8 companiea. é
TABLE VI—OPERATING EXPENSES BY PRIMARY ACCOUNTS
Increase Increase Iner
or (d) or (d) Combiunation Lines,
~—City Lines, 101 Companies— Decrease, Ioterurban Lines, 37 Companies Decrease, 4 Companies
1928 19 Per Cent 1928 19 Per Cent 1928 1927  Per |
Way and struetures............. $30,132,001 $29,368,627 2. $3,166,642 $3,199,146 (d) 1.02 $13,284,075 $14,321,289 (d) °
Equipment 29,890,865 30 599,681 (d) 2.32 2,204,006 2,349,375 (d) 6 I9 10,003,571 11,135, 323 (d)
Povwr oo oo o s s i 29,276,393 ,257 (d) 2.9I 3,107,511 3,278,019 (d) 5 11,629,037 11,860,433 (d)
Conducting transportation....... 107,784,107 llO 315,349 (d) 2 5,968,893 6,133,966 (d) 2. 69 30,589,477 31,898,204 (d)
raflic. Lo G e 789,016 677,206 16. 5 324,961 365,139 (d) Il 00 897,727 857,047
General and miscellaneous 33,688,663 33,646,326 0.13 3,771,128 3,749,373 0.58 13,587,278 14,178,628 (d)
Tranaportation for investment- B
credit. .. ... INEEY . . NN —87,205 —140,962 (d)38.14 —11,368 —22,944 (d)50.45 —74,232 —69,284 —7
Total operating expense. (1 234,165,127 (% 237,481,016 (d) 1.40 18,539,999  (%19,053,338 (d) 2.69 79,916,933 84,181,640 (d)
() Includes $2,691, 287 undmtnbut,ed expense. (3 Includes $8,176 undiatributed expense.
(® Includea $2,859,532 undistributed expense. (% Includes $1,264 undistributed expense.
TABLE VII—OPERATING STATISTICS ﬁ
Increase Increace Incre
. [ or (d) or (d) o
~—City Lines, 101 Companies— Decrcase, Interurban Lines, 37 Companies Decrease, Combination Lines, 44 Compames D
1928 1927 Per Cent 928 1927 Per Cent 1928 927 Pe
Passenger car-miles....... 723,195,767 729,281,768 (d) 0.83 35,203,881 37,414,645 (d) 5.91 210,991,556 2I5 431,560 (d)
Total revenue car-miles.. .. 724,792,180 730 932,505 (d) 0.84 47,355,280 48,068,369 (d) 1.48 231, 8|4 612 236 |27 327 zd)
Revenue passengers....... 4,331, 220 007 4,442,139,260 (d) 2.50 57,675,329 60,096,530 (d) 4.03 (b 820 643 630 (Y 868 361,351 :
Transfer passengers....... (2)I 205 177, 220 (2)1 231,821,359 (d) 2.11 & 1,183,601 (3 1,257,842 (dg 5.90 (% 150,500,860 (%) |59 234 662 (d
Total passengers.......... 5,558, 79 5,69I 493 550 (d) 2.33 60,416,859 62,860,239 (d) 3.89 & 984 914,715 (51,042, 077 191 (d) .
Passenger revenue........ 3|3 120 87| 313, 577 627 (d) 0.15 13,013,114 13,855,475 (d) 6.08 3.76' 90, 270 836 (d)
Revenue car-bours. ....... (g) 67,341,035 (5) 68,598.984 (d) 1.83 () 2,017,900 (9 2,026,382 (d) 0.42 (5 5 3517 (&) 19,058,888 (d)
Passenger car-bours.,...... ®)  67,273.689 (O 68,505,981 (d) I.80 9 1,252,863 (1 1,301,778 (d) 3.76 () 18 230,629 (1) 18,647,453 (d)
Miles of mingle track.. i 9,006. 87 9,027.05 (d) 0.22 2,876.87 ,898.81 (d) 0.26 7.281.3 7 323.04 sd) !
Passenger cars operated (a) (1) 18,915 (% 19,043 (d) 0.67 (1% 593 (13 594 (d) 0.17 (M 4,166 (1) 4,321 (d) 3

(a) Average maximum number
of cars in service daily.

() Reported by 43 companies.

() Reported by 81 companies.

(3) Reported by |14 companiea.
(Y Reported by 36 companies.
(%) Reported by 43 compauies.
(6) Reported by 96 companies.

eport Y companies,
(") Reported by 28 i
(9) Reported by 41 companies.
(l Reported by 96 companies.
% Reported by 28 companies.

(!} Reported by 41 companied.
(1) Reported by 92 companies.
(13) Reported by 33 compunies.
(% Reported by 37 compames.
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TABLE VIII—DERIVED RATIOS G

Increase Increase Inerease

i 14 or (d) or (d) or (d)
—City 9nzea. 101 Companies— Decrease, Interurban Lines, 37 Companies Decrease, Combination Lines, 44 Companies Decrease,
. 8 1927 Per Cent 1928 1927 Per Cent 1928 w;m Per Cent
ting revenue.  $318,953,403  $323,285,916 (d) 1,34 $21,362,469 $22,147,952 (d) 3.55 sio, 987 342 $106,240,802 (d) 4.00
‘706322 2 35813 (d) .12 y 7,640 (d) 2.80 4,007 14,510 (d) 3.47
.......... 4 B3 $70, 523 g%g 8"3"5 32,420,3% sz.787.7zg 8“;"9 $19, 520 531 $18,646,896 4.69
. .58 ,547 .26
........ ()3313 '%02837' (1)3313 5;706627 (dy gH g su.glzs,slén "3-225'0‘575 (d) 6.08 $86, 243 731 $90, 270 836 (d) 3.46
e, . . 36c. .05¢. (d) 2.13 42c. 1.06
® g 63c. (M 5.51c, 2.18 21, 54¢ 22.04c. (d) 2.27 212 7 93c (") 7 85c. 1.02
a 3 $34,765 $34,738 0. $4,523 $4,780 (d) 5.38 $il, 845 s|2.329 (d) 3.93
ile... 43.30c. (1) 3.00c 0.70 36, 96c 37.03c. .(d) 0.19 40.8 90c. (d) 2.43
LR ® $15, 279 ) 815176 0.68 $20,489 $21,602 (d) 5.15 (%  $17, ||e (%) 317 336 (d) 1.27
% 4. ) 1.98 & 6. 6.33 (d) 1.58 (M 3.85 ('Y .93 (d) 2.04
ngers....... 4,331,22" oo7 4,442, 139 zoo (d) 2.50 57,675,329 60,098,530 (d) 4.03 (1% 820,643,630 (”)868.361,351 (d) 5.50
of ngle track.. 480,880 492,092 (d) 2.28 20,048 20,732 (d) 3.30 (1) 123,503 <?) 130,290 (d) 5.21
orcnrmlle .0 5.9 2% 6.09 (d) 1.64 1.64 1.61 1.86 (19 4.24 () 4.40 (d) 3.64
operated........ A 207, 75| (i 211,472 @) 1.76 ) 90,262 (%) 92,262 2,17 (& 175,153 ("’) 177,546 () 1.35
er car-hour. . G 34 33 3.03 (¥ 45 (1§ 47 (d) 4.26
.......... 5,558, 794 467 5,691,493,550 (¢ 2.33 60, 4I6 859 62,860,239 (d) 3.89  (17)984,914, 715(’2)1 042, 077 m (d) 5.49
617,173 . 630,493 (d) 2.11 1,001 21,685 (d) 3.15 (1) 148, 4 (d) 5.20
0) 7.69 (Y 7.81 (d) 1.54 e i.68 238 (3 528 ) i (d) 3.60
4 30.6 (Y 30,6 ....... & 6.05 9 (d) 2.26 (% 19.08 (¥ 19.17 (d) 0.47
724,792, |so 730,932, 505 (d) 0.84 47,355,280 48, oes 369 (d) 1.48 )23|,a|4.e|2 236,127,527 (d) 1.83
80,471 80,971 (d) 0.62 , 16,495 16,582 (d) 0.52 31,837 49 (d) 1.28
) 34,904 (9 34,941 (d) 0.11 () 69,139 (7) 69.799 (d) 0,95 (19 47,414 (B 46,666 1.60
f:} 67 34190§5 f:; 68,598 9%4 (d) lltlig ")7) 20|l73930 f“’) zozoaaa(z] fg; 82% i) 8,5 9573 (:;"19 53 87808 (d %%%

a1, ,598, ; : (%) 18,513, ( ,058, 2
........ ® 3,783 (6) 3,837 (d) 1.41 4,697 4,706 (d) 0.19 4,417 ('7) 4,387 0.68

by 100 companies.
by 91 companies.
by 95 companies. (") Reported by 33 companies.
by 81 companies. (®°) Reported by 28 companies.

(®) Reported by 92 companies.
11

> (9 Repoﬂ,ed by 14 companies.
(%) Reported by 86 companies. (!% Reported by 33 companies.
(") Reported by 27 companies.

1
(12) Reported by 43 companies, (
(1% Reported by 37 companies. (16
(") Reported by 41 companies. (17

Reported by 36 companies.
Reported by 40 companies.
Reported by 34 companies.

SN2

| traffic was off 2.50 per cent. This was a result
higher average fare per passenger received during
. As with the combined properties, the savings
ue to a reduction in service and to savings in
r car-mile.

his city classification the net revenue from aux-
serations fell 13.90 per cent. The total amount of
was small and the reduction of 3.01 per cent in
helped reduce the decrease in net, so that the
ing income was only 0.72 per cent lower than in
While not so large in amount as for, the com-
n lines, the city lines increased

went down from 23.05 cents to 22.56 cents, although the
changes in fare during the year were minor.

Operating expenses of these interurbans went down
2.69 per cent while revenues dropped 3.55 per cent, so
that the net operating revenue was off 8.79 per cent.
Despite the smaller net revenue the taxes were higher,
and operating income was 13.38 per cent less last year
than in 1927. Non-operating income was down 12.64
per cent and fixed charges increased 1.53 per cent.
There was a deficit of $3,962,443 in 1928 compared
with one of $3,498.641 in 1927.

-operating income 10.30 per
king the gross income 0.16
ut higher in 1928 than in 1927,
ons from gross income, how-
rere up 1.74 per cent, so that
‘income was 2.92 per cent lower
1 the previous year. Tn amount
for 1928 was $23,187.834 as
t $23,886,138 in 1927. Out of

ympanies in 1928 were $12,778,-
hile in 1927 dividends of $12.-
2 were paid by 30 companies.

Operating income..
Non-operating i mcome

INTERURBAN RoADs MAKE
PooREST SHOWING

. * i
he three groups the interurban i

Railway operating revenue.
Railway operating expensea.

Net. operating revenue.
| . 9 Negrevenue; Auxiliary oper-
mounts the dividends paid by _ afions...0.......00

. Gross income. .......... 3
Deductions from grosa in-

Net income...........

TABLE IX—COMBINED STATEMENTS OF ALL T R % TYPES OF COMPANIES

ON A CAR-MIL @ BAS'S

City Lines —Interurban Lines—— —Combination Lines—

101 Companies 37 Companies 44 Companies
Increase Increase ncrease

Centa per or (d) Cents per or (d) Cents per or (d)
Car-Mile _ Decrease, Car-Mile _ Deerease, Car-Mile  Deecrense,
1928 1927 Per Cent 1928 1927 Per Cent 1928 1927 Per Cent
44.01 44.23 (d) 0.50 45.11 46.08 (d) 2.11 44.00 44.99 (d) 2.20
32.31 32.49 (d) 0.55 39.15 39.64 (d) 1.24 34.48 35.65 (d) 3.28
11.70 11.74 (d) 0.34 5.96 6.44 (d) 7.45 9.52 9.34 1.93
.. 0.09 0.10 (d)10.00 0.33 0.3 6.45 0.35 0.27 29.63
. 2,90 2.96 (d) 2.03 2.47 2.4} 2.49 2.39  2.40 (d) 0.42
8.89 8.88 o ;.82 4.34 (dr11.98 7.48 7.21 3.74
0.86 0.77 11.69 1.29 1.46 (d)1).64 0.94 0.68 38.24
9075 9.65 1.04 5.11  5.80 (@ 11.90 8.42 7.89 6.72
.. 6.55 6.38 2,66 13.48 13.08 3.06 6.98 7.01 () 0.43
320 3.27 (d) 2.14 *8.37 *7.28 ....... 1.4 0.88  16.36

nade the poorest showing. Al-
traffic held up better than on

TABLE X—OPERATING ENPENSES ON A CAR-MILE BASIS

—Interurban Lines—— —Combination lLines—

City Lines:

han in the year before. The
e fare per revenue passenger,
the fares in the other groups.

* Includes 0. 37 cents undistributed expenee.
1 Ineludes 0.39 cents undistributed expense.
t Includes 0.02 cents undistributed expense.

mbined city and interurban 101 Companiesa 37 Companies Companies
S AT [ncrease lncreaac nerease
1es they (Ild not make compen- Cents per or (d) gentilpler Uor (d) gem:‘pler ‘)or (d)
1 1 2 Mil D 5 - Ah ease, ar-Nile ecrease,
gains in other items. The pas- o 7 Per Gt 1928 1927 Per Cent 1928 1927 Per Cen;
car-miles were redu 91 w 1 struct 416 4.02 3.48  6.69 6.66 0.45 573 6.07 ( 5.60
= ore eduiced 5.9 Pt o €12 419 @ 167 45 4.8 (D) 451 L 32 4.72 (f}; 8.47
it while the loss in revenue pas-  Bower.. .. .....0.. fo4 A1 @218 s%e e (@ 3al sl 502 (@) 0.20
s was 4.03 per cent. Freight ongueting trantporia .0’3. 14.87 13.00 () 146 1290 Nk G ed 0y 0w i3
es, on the other hand, were in-  General and miscellanecus.. 4. es 4.60 1.09 7.96 7.80 2,05 5.8 6.00 (d) 2.33
> Transportation for invest-
. S0 that the total revenue car- ment-credite, . . .o.n. .. —0.01 —0.02 (d)50.00 —0.02 —0.05 (d)60.00 —0.03 —0.03 ......
ere only 1.48 per cent Iower in Total operating expenses.¥32.31 132,49 (d) 0.55 139.15 39.64 (d) 1.24 34.48 35.65 (@) 3.28
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Overhauling motors in the shops of the New Orleans Public Service, Inc. The motor is
mounted on a four-wheel carriage which supports it at a height convenient for the workmen

car failures have declined steadily on the railways

represented in the Electric Railway Association of
Equipment Men, Southern Properties, as told in last
month’s issue of the JournaL. In Atlanta, Birmingham,
Memphis and New Orleans, the average annual reduc-
tion in maintenance costs from 1922 to 1927 was $350,-
000. making a total of $2,100,000 for the six-year period.
The average annual reduction in ecar failures was 77%
per cent, the maximum reduction in 1927 being 874 per
cent. The activities of the equipment men’s association
have been responsible in large measure for this out-
standing achievement. The free interchange of cost
data and other maintenance figures, the discussion of
common problems at the association meetings, and the
inspection of properties in the cities where meetings are
held have given this group of equipment men an entirely
new outlook. A spirit of competition. friendly yet
earnest, has been created and has acted as a powerful
force for improvement. The specific reasons why main-
tenance costs on these properties were 49 per cent lower
and car failures were 874 per cent lower in 1927 than in
1921 are worthy of careful study.

SINCE 1922, maintenance of equipment costs and
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Scientific departmen
organization, caref
training of employ
and engineering supe:
sion of work have
sulted in improved
formance of equipm

First, let us consider org
zation. These mechanical
partments are organized
the underlying thought that
work of each department b
a very definite relation to
work of every other dej
ment, and the whole 1
function as a unit with
definite object of securi
highest possible standa
maintenance at the lowes
sible cost. The duties of «
department are clearly defined and the relations bety
departments are thoroughly understood by all. =
organization of the rolling stock and shops departs
of the New Orleans Public Serviee, Inc., is shown b
accompanying chart. ;

It is believed that the scientific control of many of
operations in the shops, such as the dipping and ba
of armatures and the electrical and mechanical tes
of apparatus, can be best secured through enginee
supervision. Another deep-rooted belief is that the:
cation of employees is an important factor in eres
a high standard of workmanship. Educational faci
are provided so that not only the workmen bu
foremen and carhouse foremen also may have an
tunity to learn how to do their jobs better and
themselves for a better position in the organi
One property, for example, has mapped out a co:
educational course and has prepared its own instri
manuals. ]

To aid further in creating an organization which
function smoothly, these companies believe in pen
meetings of department heads for discussion of the f
lems and co-ordination of the work. Meetings of
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ent heads with carhouse foremen, at which oper-
sts and other maintenance data are discussed, are
d to keep up an active, friendly rivalry for the
n of maintenance costs and car failures.
ng developed an efficient organization and hav-
ovided for competent, intelligent supervision of
'k to be done, the next step in this improvement
im appears to have been the development of a sys-
- overhauling and inspection based on the old
 that “an ounce of prevention is worth a pound
" In other words, preventive maintenance is

ern Properties

By G. C. HECKER

Special Engineer
American Electric Railway Association

iding policy upon which the whole system is

7 have started out with the theory that a car in
ss condition should, with proper periodical in-
, operate a certain number of miles before requir-
y extensive repairs or overhauling. Experience
icated that on their properties this mileage is,
7, 50,000. It is then assumed that at the end of
riod the car should be completely and thoroughly
aled, with the expectation that it will successfully
e through another similar period. Supplementing
erhauling, these properties have inaugurated a sys-
rigid inspection on a 1,000 car-mile basis. Inspec-

tions are made at the carhouses; minor repairs only are
permitted at these points in the belief that repairs of an
extensive nature can best be made by the trained shop
forces.

The record of car failures, or pull-ins as they are
called, is a convincing illustration of the effectiveness of
the overhauling and inspection system adopted. Its effect
in reducing the principal causes of car failures is shown
in the accompanying table. Monthly and annual figures
on these and more than 50 other classified causes of car
failures are interchanged by members of the association
and serve to keep up an active competition.

The system of overhauling can best be described by
following a car through the shop of onc of these prop-
erties. The New Orleans property has been selected for
this purpose. There overhauling is divided into two
parts:

1. Car equipment overhauling.

2. Car body overhauling and painting.

Car equipment is overhauled on a 40,000-car-mile basis
at the Carrollton shops. Bodies are overhauled at inter-
vals of eighteen to twenty months at the Magazine shops.
At the end of a 40,000-mile period, an order issued from
the superintendent’s office sends the car to the overhauling
department. The department foreman is responsible for
the quality of the work and a shop engineer is responsible
for all of the testing of the overhauled equipment and the
final performance of the car. The shop layout and the
scheduling of work are such as to permit steady produc-
tion. This, of course, involves the use of a sufficient
number of spare equipment units so that the overhauling
and re-equipping of the car may proceed without await-
ing the overhauling and testing of any particular piece of
equipment.

A car hoist raises the car body so that the trucks can
be removed. The motors are removed by electrically-
operated monorail hoists and transferred to the stripping

SUPERINTENDENT
Rolling Stock and Shops|
Dgepaﬂmm

Chief Equipmient e sfg i

Foreman Foreman

Buildin Buildin Secreta
Clerk. Engineer uperintendent nfe?'s Printers %
Engineers Buildin Buildin
Clerks Draftsmen Carpenfegrs Prinbers
Mec! Inspector of !‘brémun Foreman
ine Equipment rrol lton X Bus Gorage
Foreman Foreman Station Repair Electricianst | [Machinists iths| -
Car | Car Foreman and Helpers and | | {Helpersand | | and nics Clerks
Painte Carpenters Assistants Apprenhces IApprentices | {Helpers
Painters nters| Pitmen [arm il el ,
lelpers and | Helpers¢ Woodwor! and Clerks Helpers and || wincjers || Clerks Helpers rentices|
Apprentices | Apprentices Helpers Apprenti
acksmi hini . Ca | and Trudd | Air
‘and men| ! |Glazers and cedrersl | [overhoulerst{ foverhauiers | fLaborers Cleaners hme
elpers | |Apprentices Helpers 2l Helpers| | |ond Relpers
elders cions] | [Sheet Hetal lste - | [Fendermen] [Register
| and 15 0 Workers and ‘SP:':,:E” men{ | and | Re"g’nes:er Watchmen
rs | |App nd Helpers| | |Apprenti 3 H_elpers 1
| {Brass Tryck |
Laborers lisher{{| Clerk | |Laborers ] D;lij\fere
men

Organization of rolling stock and shops department of New Orleans Public Service, Inc.
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position by a transfer crane. Qil and waste are removed
from the bearing and the axle caps and bolts are removed
and placed in a cleaning tank. Axle caps, after being
cleaned, are checked and those requiring overhaulmg are
sent to the machine shop. A small four-wheel carriage
conveys the motor to a position beneath the jib crane
where the armature and pinion are removed. The frame
head or armature bearing caps are then removed and
placed in the cleaning tank. The brush-holders are re-
moved and sent to the electrical department. The arma-
ture is conveyed to the armature department.

A jib crane then transfers the motor shell to a storing
position where the field coils are given a hammer test,
their resistance checked and a 1,750-volt a.c. dielectric
test applied for one minute. Coils which do not meet all

Testing motors before they are returned to service

three of the above tests are sent to the armature depart-
ment and are replaced with new or repaired and tested
coils and a complete polarity check made.

After this, the motor shell is returned to the assemhling
position and thoroughly cleaned. This operation con-
sists of placing the shell on a grating in the floor, sur-
rounding it with a canvas-covered frame, and agitating
the dirt with compressed air. A suction fan connected
to the grating removes the dirt. Field bolts are checked
for tightness, weak or broken springs on commutator, or
oil-well covers replaced, motor leads and bushings ex-
amined and replaced if necessary. Outside leads are
treated with a flexible insulating paint and the inside
leads, field coils and interior of the shell are sprayed with
air-drying varnish.

The overhauled brush-holders are reassembled in the
frame, frame heads placed on the shaft of an overhauled
armature and the bearings checked. Bearings showing
excessive wear are replaced. The commutator-end frame
head is then driven and bolted into place, the shell turned

pinion-end up, the armature inserted and the pinion-e
frame head put in place. The brush-holder alignmen
checked, new brushes installed and the brush tens
checked. The motor is then removed to the test fl
where the armature bearings are packed with long fib
wool waste.

The motor is then given a fifteen-minute “running-i
test, the direction of rotation being reversed several ti
At this time the armature end play and bearing tem
tures are checked. The field coil resistance and the bru
tension are rechecked.

Motors equipped with rewound armatures (and abe
10 per cent of all other’ motors in addition) are gi
load test, consisting of a 30-minute run, fifteen mint
in each direction, at 150 per cent of the one-hour ra
Next, the pinion, previously h
in boiling water, is driven in
and the armature shaft washer
nut drawn up tightly against
pinion.  Limit-of-wear gages
used to determine the discard
point of both pinions and gears .
every effort is made to keep
and pinions matched. The
caps are loosely bolted to the mi
shell, the motor is sprayed w
truck paint and returned to
truck overhauling position.

In the meantime, practically all
the other electrical, mechanical
pneumatic equipment has been
moved from the car, sent to
proper department, thoroughly o
hauled and tested and returned
assembling. Also, the trucks hi
been most thoroughly overhauled
the work of reassembling the eq
ment begins. Before the trucks
placed under the car, the motor cor
trol, air compressor and bu
wiring are given a 1,500-volt
test for one minute. After the
has been placed on the trucks
the motors connected, a series
tests is applied to insure that
connections have heen prop
made.

To illustrate the thoroughness with which armatu
are overhauled, let us follow an armature through f
department. Armature overhaul is classified either :
“dipped and baked” or “rewound,” according to the w
done on them. An armature of the first class is gi
a bar-to-bar test and also a 1,500-volt a.c. test for
minute. All bands and dressings are removed, the c
mutator string band is painted, fillers are placed on
coils and the core bands replaced. The armature is t
cleaned and vpreheated for four hours, after which
insulation resistance is measured. Next it is dippe
placed in the baking oven for at least 30 hours.
actual removal from the oven is determined by tk
sulation resistance which must be at least 0.6 meg
The armature is redressed and the end bands repl
the commutator is calipered and a light cut taken,
which it is slotted if necessary. A second bar-to-har
and a high-potential test are then applied, the commutz
is covered with cardboard, the bearings fitted to tk
shaft and the armature returned to the motor departmen
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rmatures which require rewind-
oo through substantially the same
ure after being rewound.
tures of this class, after being
ped of old coils, are checked for
or bent laminatious and for
or sprung shafts.
Short-circuited field coils of mod-
notors are replaced with new ones
the number to be repaired is so
that impregnating equipment
ot be justified. Field coils of the
motors are stripped, given a
ing and baking treatment, and
ughly tested to insure their fit-
for service.
Jverhauling and testing of each piece of equipment are
ugh. The quality of the work is clearly reflected
steady decreases in the number of pull-ins due to
ent failures. Supplementing the thorough over-
g methods, of course, is a carefully worked-out
of inspection at each of the five carhouses, ou a
O-car-mile basis. These inspections cover everything
the trolley wheel to the brake shoe. Careless in-
ion simply is not tolerated. If a car fails between

ANALYSIS OF IMPORTANT CAUSES OF CAR FAILURES

Car Failurea No. of Failures Annually from Each Cau
Caused by 1922 1923 1924 1925 1926 1927 l928
.. Armatures,. 320 270 177 147 63 4l 13
Motor leads.. 177 80 32 13 12 9 4
Hot journals. 331 187 82 30 24 7 3 0
Hot. armamra bear-

........... 4 40 25 21 8 3 5 1
Com,rollen 191 156 155 79 21 30 10
Brakes...... o 194 121 69 50 26 26 7
Armatures 400 56* 35 20 13 1| 7
Fielde, leads and

cables. . ....... 1,168 315 43* 12 12 12 4 0
Gears and piniona 72 20 7* 11 5 1 1 0
Controllera. 280 54 13* 12 7 3 2 2
Airandhandbrakes 1,056 203 57% 27 8 2 ] 1
Circuit breakers. . 44 20 5 1 0 1 2 0
Hot journals 16 31 14 20 10
Air brakes. 66 30 17 12 8
Brake riggi 70 29 32 36 16
Armatures 172 167 171 141 80
Fields...... 130 141 117 119 40

. Armatureas 54 39
Hot armature bear-

B oo s nrvese innin BIREL o  e ann 8
Controllers....... ..... PES e mne oen Do oo 7
Trolleya......... ..... 3 Lome MOS0 el 2
Hot journals..... ..... 19 Gy oo 0

es for 1923 cover only firat nine months

ection periods the records disclose the identity of the
spector and he is cautioned by the foreman. A second
nce takes him to the superintendent of equipment for
tronger admonition and, on a third offense, he is in-
d to find work elsewhere.

Only light repairs are made in a carhouse. Apparatus
ring major repairs is replaced with tested units.

Employee education has played an important part in improving maintenance practices

To illustrate, burned contact tips of line breakers may be
renewed but if any other repairs are found necessary the
unit is replaced by one from stock and is sent to the
overhauling department where the necessary repairs are
made and the unit tested, after which it is returned to-
stock. Each carhouse carries in stock a small supply of
replacement units, including such items as a line breaker,
circuit breaker, lightning arrester, resistor, motorman’s.
brake valve, air compressor, compressor governor, truck
brake rigging, wheel and axle and axle assembly.

In addition to the inspection and incidental repair or
replacement of umts, the oiling, cleaning and washing of
cars are done in the carhouses. Other work done’at
these points is the grinding of wheels and the changing
of wheels and axles, as this can be done in a fraction of
the time necessary to send a car to the shop. It has the
further advantage that the car need not be held out of
service for such work, only between peak hours. The
carhouses also maintain and operate sanding, sprinkling
and emergency wrecker service.

A complete supply of hand tools and brake rigging
maintenance parts is kept on a centrally located board at
each carhouse. This method of storing‘tools and main-
tenance parts not only improves appearances but reduces
lost motion to a minimum and serves as a check on tools,
since a foreman coming on the job will not accept the
board unless it is completely filled or missing tools are
accounted for. In connection with the inspection and re-
pairs at carhouses, a complete record is kept which gives
the superintendent of equipment a most effective check
on all work done and ou equipment failures.

Although the overhaul and inspection systems on the
four properties are not identical in all respects, the con-
ception of the job to be done is the same. The practices
outlined are cousidered typlcal of the type of organization
and maintenance methods in use in the four mechanical
departments.

g -4

A complete supply of hand tools and brake rigging parts is kept on a centrally located board at each carhouse
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Portable track in 33-ft. sections is placed, removed and carried from one location to another by means of a crane car

Portable Emergency Track
Used in Los Angeles

RACK reconstruction work by the Los Angeles

Railway has been facilitated by the use of portable
emergency track. This is made up in 33-ft. lengths
using 70-1b. rails and ties securely fastened with spikes
and $-in. lagscrews. The lagscrews are driven through
holes drilled in the inside flange of the rail, while spikes
are used on the outside flange. Tierods are run through
pipes which are cut the width of the gage to prevent the
rails from spreading. In the center of each section are
skew bracings to prevent the rails from creeping.

These sections can be conveniently carried on flat cars
to the site of the work. They can also be picked up by
the crane and carried, two sections at a time, from one
location to another, as necessity demands. More than
900 ft. of track can be laid in half an hour. It is esti-

mated by the engineering department of the railway tl
there is a saving of $1 per foot of single track over t
old method.

Rails are spiked on the outside to wood ties. The tierods r
through pipe spreaders. Diagonal cross bracing is used
give rigidity to the section

For transportation to some distant points, the sections of portable track are carried on a flat car
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UBSTANTIAL reduc-
tion in unsprung weight
Z has been accomplished in
'w type of worm-drive
, designed by the Timken
oit Axle Company, by
1g the brake mechanism
e armature shaft of each
r instead of the wheels or
s has been customary heretofore. The new truck,
m as model 52, is similar in many respects to the
51 truck exhibited last fall at the A.E.R.A. conven-
at Cleveland. The disk brakes, however, are an
tion for which many advantages are claimed.
les the reduction in unsprung weight, the simplifi-
n of wheel design is considered to be an important
ovement.
e armature shaft brake is mounted on the com-
tor end of the motor. An extended armature shaft
I housing containing a bearing to support the shaft
carried over the axle, placing the brake out in the
This brake consists of a 16-in. self-ventilating
K with two pairs of shoes on each side operated by air.
four shoes have a total area of 123.27 sq.in., which
ightly greater than the total lining area of two wheel

New Timken Truck

juipped With Armature Shaft Brake .

New Timken worm-drive truck which has a disk brake mounted on an extension of the
armature shaft at the commutator end of each motor

Disk brake on commutator end of

each motor is actuated by two small-

diameter air cylinders. Wheel de-

sign simplified. Unsprung weight

of new worm-drive model has been

reduced to 2,445 1b.; total weight
is 6,030 1b.

brakes of the type previously
used. Brake material is
moulded directly to the shoes
and, for this reason, the total
thickness of brake lining is
usable.

The armature shaft is in one
piece and the extended portion
is supported on a roller bear-
ing in the end of the special housing which is incorporated
in the motor end cover. The disk and hub are designed
to be mounted on the armature shaft so that the center
line of the disk comes over the center line of the out-
board bearing. The shoes are carried on cranks having
1 in. throw and mounted in brackets, each of which is
attached to the frame end cross-member by three bolts.
Adjustment to center the shoes in relation to the disk is
made at the factory by shimming between this bracket
and the truck frame end cross-member. Braking reaction
is taken up by this cross-member.

Each pair of brake shoes is actuated by a small diam-
eter air cylinder through a lever and crank arrangement,
which gives sufficient braking effort when using 50 1b. of
air pressure to slip 26-in. wheels with normal passenger
load. As the bottom of the disk is a considerable distance
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above the top of the rail, 1t is
not subject to wheel wash as
are wheel brakes. The cen-
trifugal action of the disk will
tend to prevent any oil, water,
dirt, etc., remaining on the disk
in sufficient quantities to affect
braking. No adjustment for
wear is necessary until at least
.one-half the brake material has
been worn away. When ad-
justment is necessary it 1is
made by loosening the nuts
holding the serrated levers in
Place against the serrated col- The brake disk is acted upon by two pairs of brakeshoes, each pair being operated by :
lars and rotating the levers to crank connected to a small-diameter air cylinder ‘
compensate for wear and then
locking them in place. It is thought that only one adjust- disassembled by removing three bolts. Shoes can t
ment should be necessary in the life of the linings, which be removed by taking the nut off the crank.
should be 20,000 car-miles or more. Due to the low coefficient of sliding friction bei
Because of the position of the brake in the clear be- tire and rail, the braking stresses set up in the va
yond the axles, replacement becomes very simple. The members are no greater than the driving stresses. If
whole brake and mechanism are entirely accessible from operator should make an air application before cu
a pit and there is no necessity for disturbing any part of out his controller, the stresses set up by lockin
the car body, trucks, axles, or motors to replace the shoes wheels with wheel brakes are considerably greater £
or any other part of the brake. To replace shoes, the if the wheels are locked with the armature shaft br;
shoe crank and bracket assembly on each side can be as under the latter condition the armature is slowed
Jag ~ and locked with the wheels. There are no additi
785" L i 7, loads put on the armature bearings as an additional b
A7 S . . .
overallf., .- e ing has been added in the extended housing to take ¢
| 64 Max.wheel gage of the static and torsional loading imposed by the
/ /' Mounted at the top of the armature shaft disk
additional pair of shoes operated by hand. The t
area of lining on these shoes is 41.08 sq.in. per pair.
shoes are mounted on levers which are carried |
supporting bracket attached to the frame and
Z member. This bracket is adjustable so as to center sh
LIz in relation to the disk. They are actuated by pulli
a link which operates the two levers carrying the sh
oo The new model truck without motors has a weight
D e o only 4,160 1b. Each truck is designed for two 50-
i high-speed motors which will add approximately 1,870
| to the weight. The total weight is 6,030 Ib., of whi
2,445 1b. is unsprung.
L__-_4421”5,,,.,-,,g The maximum weight which can be carried on th
centers trucks of a double-truck car is 60,000 1b. Wheel
> can be adjusted from a minimum of 4 ft. 8} in.
! maximum of 5 ft. 4} in. by varying the wheel o
s It is expected that these new model 52 trucks w
i in production early in May. Already orders have b
i -~ 564" Min. wheel gage received from the St. Louis Public Service Com
Elimination of wheel brakes has greatly simplified wheel design. Chicago Surface Lines, Louisville Railway, Depart'

By changing the offset, the truck can be adjusted to any desired of Street. Railways, Detroit, Cleveland .Railway'
track gage burgh Railways, and Boston Elevated Railway.
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Under normal load the over-all height of the new truck is 2924 in. from the top of the rail. The minimum
clearance is 37 in. under the rear axle housing
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HERE are in the United
States and Canada at the
present time approximately
miles of electric railway
exclusive of electrified
railroads. The total for
da is approximately 2,500
leaving about 40,500 miles
e United States, in which
there are probably not
than 101,200,000 ties of all
. There is no absolute rec-
d of the number of these ties
t are substitutes for wood, or
many of the wood ties are
d. In 1922 one of the special committees of the
ican  Electric Railway Engineering Association
vored to secure information relative to the extent
e use of substitute ties and sent out an inquiry to
the principal street railway properties known to
s of this type of tie, with a total mileage of 17,156,
out 42 per cent of the total in the country. Replies
received from ouly 24 companies, whose total
ge was 8,477, or only 21 per cent of the total mile-
1 the country. These companies reported having in
a total of 219,415 substitute ties. The weighted
spacing of these ties was found to be 4.3 ft.,
t the ties reported in this investigation represented
e less than 180 miles of track.

e data referred to were so limited in their extent that
7as unwilling to use them as the basis for my analysis
e situation as it exists at the present time. I accord-
sent out to a selected list of electric railways
ghout the entire United States, which included every
property and many of the smaller ones, a special

requesting this information for their properties.
ist included about 165 companies and covered prac-
every state in the Union. Replies were received
156 companies with a total of 27,572 miles of single

This is more than 67 per cent of the total electric
y mileage in the country and may, therefore, be
ered as forming a fairly accurate cross-section of
nt practice in regard to the use of substitute ties
e electric railway companies. The above companies

15 {ncludes the track in New York City and Washington,
with underground conduit system.

U. S. electric railways have in
use approximately 101,000,000
wood ties, and buy 4,700,000
ties per year, of which only
1,170,000 are treated. These
facts were brought out by
Mr. George in an address be-
fore the National Association
of Railroad Tie Producers

of Electric Railways

By
HOWARD H. GEORGE

Superintendent nf Way
Cleveland Railway

reported a total of 1,717 miles of
track constructed with substitute
ties, or a little less than 6} per
cent of the total mileage report-
ing.* Out of the 156 companies
reporting, 42, or more than 26
per cent, reported no substitute
ties; and, from my personal gen-
eral knowledge of the properties
not covered by the inquiry, I feel
that it is quite safe to state that,
had the data been secured from
them, the percentage figure just
given for track built with substi-
tute ties would be decreased.

Assuming that the percentage would not change mate-
rially if data for all trackage were included, this would
mean that there are approximately 2,547 miles of electric
railway track in the United States constructed with sub-
stitute ties. This would leave abont 38,353 miles of
track built with wood ties and would represent a total of
approximately 101,000,000 wood ties. The latest infor-
mation which I have had an opportunity to study indi-
cates that the electric railways are purchasing about
4,700,000 wood ties per year, of which about 1,170,000
are treated. This latter figure would undoubtedly be
increased somewhat if records were available to show the
number of ties that were given some form of treatment
by the electric railways themselves. The figures indicate
that the average life of wood ties in electric railway tracks
is slightly less than 21 years. The use of creosoted wood
ties by the electric railways has not yet approached any-
where near that by the steam railroads.

The use of treated ties by the electric railways is on
the increase and is bound to go forward more rapidly as
their financial condition improves. While there is still
much to be desired in this respect, it is probably safe to
say that the prospects look better today than they have
at any time since the war. As an economical proposition.
the treatment of timber of auy kind should not be figured
in terms of first cost only. The thing that counts is the
average cost per year of useful life. This is where the
wood preserving business has failed to take fullest advan-
tage of the possibilities of promotion in a field which
offers great possibilities in the line of an increased mar-
ket for its product.
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It is well known that, in open track, the best untreated
white oak tie obtainable today cannot be expected to give
much more than ten years of satisfactory service, and
other types of untreated timber proportionately less; and,
furthermore, even when obtainable, its cost is as great
as that of a pressure-treated red oak tie of the same
dimensions, if not greater. In paved city track such
white oak ties, if not disturbed, may be expected to last
as long as the rail, where the life of the latter does not
greatly exceed fifteen years, but it would certainly not
be safe to replace another rail on these same ties. On
the other hand, this is entirely feasible in the case of a
properly treated tie, even in the case of relatively in-
ferior grades of wood, as we know they have a life of
from 25 to 30 years under such conditions.

CrLiMATE AFFEcTs LiFE oF TiESs

Of course, sub-soil and climatic conditions materially
affect the life of an untreated tie, and these must be
taken into consideration in selecting the kind of timber
to be used. We also have reason to believe that the best
quality of untreated timber which is being supplied today
cannot be expected to give the same length of service as
has been secured from the same class of untreated timber
cut from virgin forests in years gone by. Lumber might
prove fairly satisfactory for certain soils and localities,
but would not be at all satisfactory in many others.
Then, too, the availability of certain local timber close
to the point of use is another controlling factor. The
observations made by the U. S. Forest Bureau and by
many of the larger railroad companies have fairly well
established the relative serviceability and longevity of
the various kinds of timber used for ties; and, with these
data available as they are, the user must then apply his
own local-condition factors in deciding how far afield
he can afford to go in order to obtain timber of a bet-
ter grade.

With reference to the kind of preservative which
should be used, I feel that this is a question which the
individual must decide for himself. Personally, I favor
Grade No. 1 creosote oil for pressure treatments, al-
though I know of some very satisfactory results from
the use of both water-gas-tar oil and coal-tar distillate.
My position at this time is not to attempt to argue for
any one type of preservative, but simply to go on record
as favoring some form of preservative treatment, on
the principle that half a loaf is certainly better than none.
The only word of caution I wish to add is that some
preservative treatments do not lend themselves to electric
railway track construction, because of their effect in ac-
celerating electrolytic action and corrosion of the rail and
fastenings. One problem to which the wood preserver
should devote a great deal of thought is that of reducing
the manufacturing cost of wood-preserving oils. This
will do more than anything else to increase the use of
preservative treatment by the electric railways.

GENERAL AGREEMENT REGARDING T1E DIMENSIONS

A survey of tie practice of 196 companies, members
of the American Electric Railway Association, represent-
ing 28,086 miles of single track, indicated that 86 per cent
of the total mileage replying used ties 6 in. in depth, 77
per cent used ties 8 in. in width, and more than 64 per
cent used ties 8 ft. in length. By far the largest part of
those who did not use 8-ft. lengths specified 7-ft. lengths.
Approximately 84 per cent of the mileage reporting was
standard gage track, the remainder from 3 ft. 6 in. to a
maximum of 5 ft. 44 in.

ELectric RAILWAY JourNaL—V0l.73, No.14

I quote the above data to emphasize the rather gener
agreement among the electric railways with regards
the matter of wood tie dimensions. The divergence f
standard gage is limited to a relatively few compa
representing but a small percentage of the entire
dustry; and, in most cases where the gage differs fi
standard, an 8-ft. length of tie is used.

The essential difference between the requirements
a wood tie in paved track and one for open track is fi
for the latter the expense of replacement is rela
small compared with that in paved track, and the
sequential effect of tie failure does not make itself
in other elements of the track structure to the sam
tent as in paved track. Therefore, it is essential {
only the longest-lived timber, and that which will proy
the greatest spike-holding power, be used. Othe
premature loosening of the rails, with the certain ser
damage to the pavement, and ultimately the entire
structure, is bound to result. Then there is the
of rather close conformity to the nominal dimensic
The trench for an electric railway track is exca
closely to given dimensions in order to disturb the n
mum amount of the adjoining pavement. Some
there is laid a concrete base in the bottom of this tr
on which the track is afterward built. In either ¢
is essential that the length and depth of the ties be
quite close to the nominal dimensions specified.

INniTiAL CoMPRESSION A PROBLEM

There is one other factor in track construction wk
it might be well to discuss at this time, which is i
tant in any type of track, but particularly so in track
paved city streets, where subsequent maintenance ope
tions at relatively frequent intervals is so expensive
be prohibitive. Even when sawn ties are used and
plates are employed to betier distribute the load over f
tie, it is impossible, when spiking the rail to the tie,
eliminate all of the factors which are responsible fa
slight initial loosening of the rail when cars are .
operated over the track. There is a certain amoun
compression which this loading will cause that tends
bring the rail base and plate into more intimate contz
with each other. It also compresses the wood fibers
der the tie plate and seats the tie plate more solidl
the tie to the point where the natural resiliency of
wood is brought into play and further loosening of
rail fastening is materially retarded. Some woods
much better in this respect than others. White oal
example, is probably the best, but it is not so susce
to treatment as many other woods of inferior qu
It would be of material value to the electric
engineers if the tie producers would develop a
data along this line for various kinds of wood an
different surface finishes and for different metho
fastening the rail to the tie.

The switch tie problem will probably never be a s¢
one with the electric railways for their track in
streets, for the reason that the trench in which the
is installed is of such dimensions, and the special f
work layouts frequently so complicated, as to m
impracticable to use long ties, due to the diffic
installing and replacing them. For this reason the
ity of the electric railways will probably continue to ;
their special trackwork layouts on standard length
ties interlaced as may be found most practicable.
general use of mechanical tamping machines has
come the difficulty previously experienced of tamy
ties in special trackwork layonts.
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Leeping Cars Fitin Vancouver

ritish Columbia Electric Railway repaints cars on
70,000-mile basis, using enamel system

HEN a street car of the British Columbia Electric
Railway, Vancouver, B. C., has traveled 70,000
iles, which takes approximately eight months, it is held
service for entry into the overhauling shops.

hen the car comes in to the shop it is lifted off its
icks, which are delivered to the mechanical department
aplete. Next the body of the car is lowered onto
y trucks and towed into the carpenter shop. Here
e windows are removed and workmen go over the
floors, seats, and other portions of the car, com-
ing necessary repairs. Then the car is transferred
9 the paint shop. On arrival every portion of the
washed and scraped where necessary.

facilitate the work the car is placed on its own
cks when it enters the paint shop. Body and trucks
painted at the same time, a spray being used on the
The body painting is done by hand, five coats
used. The process takes approximately seven days
n the time the car enters the carpenter shop until it
es the paint shop.

he material used for painting the car bodies is a fire-
enamel. About 5 gal. are used on city cars. In
tion, 14 gal. of sash color, 14 gal. of ivory paint and
. of dull semi-finished varnish are also needed. It
160 hours to complete this portion of the recondi-
ng. The cost, including material and labor, is about
210. Interurban cars cost one-third more to paint and
ndition than city cars.

addition to painting the cars, 170 trucks and service
s are painted in the shop. The motor coaches operated
both the B. C. Electric Railway and its ‘subsidiary,
e B. C. Rapid Transit Company, go through the same
ess as is used on the cars, except that in the Rapid
sit Company's coaches the upholstery is cleaned.
. coaches come into the paint shop approximately
90 days. The average output of the shops is nine
per month. Seven painters and five helpers are
loyed continuously on this work.

hile the paint shops are situated at Kitsilano along
the mechanical department, the paint shop is en-

ST

- -

s

Interior of paint shop of the British Columbia Electric Railway. Both cars and buses are refinished,
The gallery at the right is used for sign repairs

tirely separate to prevent floating dust from settling on
the newly-painted surfaces. The shop is not heated by
the fan system but has steam coils throughout. The
object of this is to eliminate air currents which might
carry dust through the shop. The heat can be varied
from 0 to 100 deg. The stock room has a capacity of
two months’ supplies of paints, varnishes and oils. It
has a concrete floor and 22-in. galvanized-steel plates
around the walls at a height of 6 ft. The benches are
also covered with galvanized steel, so that the paint and
oil can be readily removed. This is done by washing
thens every night with paint remover.

To assist the painters, scaffolds mounted on wheels
have been made. They are constructed of light-angle
sections and can easily be moved by two men. They
vary in height from 2 ft. 6 in. to 8 ft. 6 in., there being
three platforms in all, with railings around the outside
to protect the workmen. Each scaffold will accommo-
date three men at one time.

Mirror for Inspecting Converter
By S. M. SPINDLE

Engineer Power Department Cleveland Railway
Cleveland, Ohio

HEN repairing, inspecting or removing foreign ob-

jects from the interior of a synchronous converter
armature, it is frequently desirable to be able to see the
inner surface of the armature coils; i.e., the surface ex-
posed to the armature spider. In the compactly built
machines of today this is virtually impossible by direct
vision.

To fill this need the electrical maintenance division of
the Cleveland Railway has developed a device consisting
of a mirror, 3x5 in. in size, mounted through small worm
gearing to a hollow tubular handle. By turning a knurled
knob at the end of the handle the angle formed by the
face of the mirror and the handle may be altered as de-
sired. With the mirror inside the armature and the
handle projecting out between the commutator spider
arms a very comprehensive view of the interior may be
easily obtained. A small lamp is rigidly attached to the
handle in such a way as to illuminate the surface to be
inspected, but not to shine upon the mirror. The wires
are carried through the tubular handle to the lamp.

e e N
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Look for the

PRIZE WINNERS

in the

June Issue

T A MEETING of the judges in
ELECTRIC RAILWAY JOURNAL'S
Maintenance Contest, to be held at
association headquarters in New
York on May 7, 1929, the second
group of prize winners will be an-
nounced. There is a separate prize
of $25 for the best item submitted
from each department—equipment,
track, electrical and bus.

Are you overlooking this oppor-
tunity to be identified with the pro-
gressive maintenance men of the in-
dustry? Entries are now coming in
for the next group of departmental
prizes. There is still plenty of time
to join the ranks of those who are co-
operating in this effort by the JOUR-
NAL to raise the standards of local
transportation maintenance.

Items submitted now will be
judged for the third group of in-
dividual $25 prizes. They will also
be eligible for the annual cash prize
of $100, for the departmental certif-
icates of merit and for the annual
company maintenance trophy.

If you want to arouse interest in
your department and company in
going after these awards (in addition
to the cash prizes) write to the

JOURNAL for printed folders giving
full details of this greatest mainte-
nance competition in the history of
the industry!

There is no limit on the number of
items that can be submitted by any
individual, department or company.
Nor is “fine writing” necessary. Just
write a letter describing methods or
devices used in maintenance work
that save time and labor or improve
workmanship. Your item does not
need to cover something unusual or
novel. A better method of doing an
old job, or a simple jig, fixture or
tool that saves labor and time, ma_y
win one of these prizes. Be sure to
inclose a photograph or sketch illus-
trating your idea, and write “Mainte-
nance Contest” at the top of your
letter.

The JOURNAL pays $5 for every
item published, even though it does
not win a prize. Make your mainte-
nance ideas pay dividends by passing
them along to the other fellow! Don’t
watch others romp off with these
prizes. There may be several win-
ning ideas that have been knocking
around your department for months.
Send them in now!

ELectrIC RAILWAY JoURNAL—V0l.73, No.14
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BUSES AND TRUCKS—26

Rebabbitting Connecting Rods for Bus Engines®

By F. A. MarsH

Superintendent of Equipment
St. Petersburg Municipal Railwoay
St. Petersburg, I'la,

HEN it was found expensive
and unsatisfactory to get bus
engine connecting rods reconditioned
outside the shop of the Mumicipal
Railway of St. Petersburg, Fla., an
arbor for Dbabbitting was designed.
This consists of three parts: a base
with a circular portion extending up-
ward, a cap and a Ix2§-in. hexag-
onal head capscrew. To allow air to
escape aud for replacing any babbitt
which may be lost in leakage the con-
necting rods are drilled with two
holes. A %-in. hole is drilled parallel
to the stem for the air and a i-in.
hole is drilled to the top bearing por-
tion for babbitt.
Rods are cleaned thoroughly and
then tinned. Shims, 0.005 in. thick,

*Subwmitted in ELECTRIC RAILWAY JoURNAL Prize Contest.

Type of arbor used for re-
babbitting connecting rods
of bus engines

(OVER)

\
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TRACK AND WAY DEPARTMENT—I16

Rail Clips for Emergency Repairs®

REQUENTLY on lines of the
Toronto Transportation Commis-
sion the head has broken off from old
girder rail in tangent track which is
about due for replacement. Due to
the short car headway or other con-

Repair clips for broken rail

By F. W. DrowLty

Roadmaster Way Department
Toronto Transportation Commission,
Toronto, Cunada

ditions of vehicular traffic, it may not
be possible to do a proper repair job at
the time. 1t is the practice, therefore,
to use a temporary clip which is bolted
to the rail and replaces the broken
section of the railhead.

Clips of various lengths are carried
by the emergency trucks and are
fastened in position quickly by stand-
ard splice bar drilling, with large ma-
chine bolts to replace the regular
track bolts. In cases where rail ends
have broken in cast bound frogs or
crosses, it is necessary to cut off about
3 in. of the ball outside the casting
and drill a hole in the web to bolt the
clip in place. Washers or shims are

*Submitted in Erecrric RAILWAY JoURNAL Prise Contest.

placed between the wely and the clip
to hold the gage line of the clip to
proper location.

Repair of a broken rail made
with a rail clip

ELectric Ratway Joursar—»May, 1929
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BUSES AND TRUCKS—26

Rebabbitting Connecting Rods for Bus Engines—Continued

are nsed in assembling, and blind nuts
instead of standard to avoid getting
babbitt in to the threads of the studs.
With the rod in the arbor and the
babbitt at proper temperature the as-
sembled parts are pushed down in the
hot babbitt to a depth of 6 in. and
stirred around thoroughly. A wooden
hox about 12 in. square and 8 . deep
is filled with damp sand, in which a
depression is made of a size slightly
larger than that of the rod with the
arbor attached and to a depth of about
5 in. When the rod is withdrawn
from the babbitt it is placed in the
sand, which is then packed around it
an inch or so higher than the arbor.
A riser of babbitt is then poured in

the depression with a ladle to insure
a perfect rod regardless of shrinkage
or leaks.

When the babbitted rod has cooled
to a temperature less than 100 deg. F.
it is taken out of the sand and the
arbor is removed. The only machin-
ing operation necessary is boring ont
1% in. or so and relieving the sides for
the oil ways.

The arbor shown in the accompany-
ing illustration is designed with Ilngs
and pins at A and B to rebabbitt
Yellow Coach Model X rods. The
same type of construction, however,
can be used for other types. The
flanges and fillets being babbitted do
not need machining, and when the

blind nuts are removed and standard
nuts replaced the rod is ready for
what little machining is necessary. If
extreme care is used in making the
arbor, the cost of about $4.50, will
be repaid in the class of work and low
cost of machining which results. 1f
many rods must be rebabbitted several
outfits would increase efficiency.

By this dipping process the rod and
babbitt are of equal temperature and
the bearing is free from air bubbles,
dross and dirt, and when the rod is
held up on one finger hy the wrist pin
end and struck with a piece of metal,
it will give out a clear metallic ring.
This shows perfect adhesion between
the babbitt and rod.

Electric Ratlway Journal Maintenance Data Sheet

TRACK AND WAY DEPARTMENT—47

Repairing Broken Ends of Manganese
Track Castings™

By R. J. FENNELL

Assistant Roadmaster

tion Commission,

UE to {fracture along the bolt

holes it has been necessary to
remove from service on lines of the
Toronto Transportation Commission
several switch and mate castings from
the ends of which the ball and part of
the web had been broken. Ordinarily,
these castings would go to the scrap
heap, althongh they might have given
from five to ten years’ further service
had it not been for the break. A

Toronto Transporta-
Toronto, Canada

method of rehabilitation has been
developed whereby the broken sur-
faces of the ball and web are evened
up by grinding and then a short
length of similar rail shaped to fit this
surface and the whole seam welded
with the metallic arc. Finally, a pair
of 3-in. plates is applied and they, in
turn, are seam welded at the top and
bottom. The accompanying illustra-
tion shows the method of repairs.

*Submiticd in ELECTRIC RAILWAY JOURNAL Prize Contest.

Broken joint in the straight heel of a switch

Broken switch casting after repairs
have been made
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Overhead Poles Supported on Long Ties* . ., ,E§
| e

LINE—I14

By Ancus G. Scort

S 42-PC5 1 %I2% 7

Assistant Superintendent of Overhead Lines 4 {.'4,( PRy
Cleveland Railway, Cleveland, Ohio i " <z-ﬁ(.£/i'w}f4' 4 T e
<, el SE o
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OR dump tracks where the rails

are heing shifted as the fill pro-
gresses, the Cleveland Railway has
found it advantageous to support the
overhead by wood poles mounted on
extra long ties. Formerly the poles
were set in the ground, and whenever
the track was shifted it was necessary
to reset the poles and replace the over-
head.

With the new method of attach-
ing the poles to the ties it is un-
necessary for the overhead depart-
nient to make any changes when the
track is shifted. The track crew au-
tomatically shifts the overhead along
with the rail, thus avoiding the ex-
pense of digging new holes and trans-

dicates how this idea can be used to
advantage. and the sketch shows the
method of attaching wood poles to
the extra long ties. Two double
braces are spiked to each side of the
pole and tie, and the pole in turn is
spiked to the tie. The bottom plates
are nailed to the tie and pole butt.
Any suitable planking may be used.
To hold the wire tight a counterweight,
insulated several times from the trol-
ley, is attached to the end pole, which
is in turn mounted to the last tie. Any
slack “which may occur in the line is
then taken up automatically. The
economy of this operation is readily
appareut, aud, of course, depends
upon the number of times the track

Method used for fastening wood pole to tie

is shifted, and the number of poles
involved.

ferring poles and equipment.
The accompanying illustration in-

-

_ "o W

Overhead construction supported by poles
mounted on long ties on temporary track

d . X at Cleveland
*Submitted in ELECTRIC RAILWAY JOURNAL Prize Contest. aik
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Track Switch Box Support*

By W. J. McCaLLuM

Foreman 1V ay Departinent
Toranto Transpartation Camumission,
Toronto, Canada

UE to the increasingly heavy

loads imposed by vehicular traf-
fic many bolted-on switch boxes on
the tracks of the Toronto Transporta-
tion Commission have been broken
off from the casting. In this condi-
tion they drop below the level of the
pavenient, especially at the outer edge.
To overcome this trouble a lug has
been incorporated in the switch box
casting so that it rests on the top
edge of a 3x3x}-in. angle, the latter
heing welded to the lug. The anglc

in turn is supported by adjaceut ties. Type of support used for switch boxes of
the Toronto Transportation Commission

*Submitted in ELEcTrRiC RAILWAY JOURNAL Prize Contest.
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Emergency Splicing Ear*

By Juirtus E. REtFscn NEIDER
Enginecer Ithace Traction Corporation, Ithaca, N. Y.

Emergency trolley car in use by the
Ithaca Traction Corporation

OR splicing broken trolley wire the two holes, as shown in the ac-

which is too old and worn to be companying illustration. Clamps are
deserving of permanent repair, a attached to the projecting ends to
convenient emergency car is used by hold the wire in position. While
the Ithaca Traction Corporation. not suitable for use as a permanent
This consists of an ordinary trolley repair job, this emergency ear has
car with a hole drilled on cach side proved convenient for temporary use
of the hoss. The ecar is placed at on account of its cheapness and of
the break with the broken ends of the easc of installation. Such ears
the wire projecting upward through are always carried on the line car.

*Submilted in ELECTRIC RAILWAY JOURNAL Prize Contest.
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Double-Gage Crossover Relieves Congestion™

By C. B. HaLL
Chief Clerk AMechanical Departiment Firginia Electric & Power Company, Norfolk, I7a.

ONSIDERABLE congestion oc-
curred in the yards of the Vir-
ginia Electric & Power Company, be-
cause the track gage for the electric
cars is 5 ft. 2 in., while that for steam
railroad cars which deliver material

Sou; Elelectric welded
L5 oy dovble pointed Frogs,

.o

st Y
ypam%‘" N, Flectric

oy e e B =

is 4 {t. 8% . To remedy this cpmh = Rolled guard P

tion certain tracks were equipped lLsepararor bolted guard rails 105l ale pjpgil 207
; . Hand brace-, & Plates

with double rails and a double-gage 5Pk

crossover was iustalled l]?ls has Section Through Double Stub Sw.

brought about a yearly saving of Showing Special Slide Plate and Brace

$300 in hauling fees alone, and has Donble-gage crossover used in the yards of the

speeded up the unloading of freight Virginia Electric & Power Company

cars materially.

The design and construction of the switch on cach turnout of the cross- together at the seams. The cost of
double-gage crossover was carried over completes the through service the crossover was approximately $400.
out by J. C. Newman, engineer main- over a change in track gage. The Labor was the major item, since other
tenance of way, for the company. In- special double-pointed frogs were parts were made of second-hand
stallation of a reversed split and stub made up of old 70-1h. T-rail welded material.

*Submitted i ELectric RAILWAY JOURNAL Prize Contest.
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New Mack Bus Has Low
Engine Speed
N A NEW Mack bus recently put
on the market, the motor has a
x54-in. bore and stroke, and is sus-
pended at four points in Mack Rub-
r Shock Insulators. Although 110
developed, the engine speed is
t as low as 1,700 r.p.m. The six
ders are cast in block having
ovable heads in pairs. The crank-
t is drop forged, case hardened
counterbalanced with integrally
ged counterweights. Fuel feed is
onal and electric pumps, vacuum
¢s, or both, are available. Car-
etor is of Zenith double venturi
model 105 DC, 14 in. The
acity of the gasoline tank is 80
being mounted on the right side
cradle suspended on three rubber
-k insulators.
inal drive is of the dual reduction
having a full-floating rear axle,
a one-piece banjo drop forging
heat-treated chrome-nickel steel.
Model BK is available in two stand-
. wheelbases, 233 and 265 in.,
either of which is suitable for city
or parlor car bodies. The 233-in.

assis cquipped with a 96-in. city
pe body, having seat centers of
in., will accommodate 29 pas-
ngers, or with seat centers of 28 in.,
passengers may be accommodated,
le the 265 in. wheelbase chassis
I accommodate 37 passengers. The
>-in. chassis, equipped with parlor
body having 30-in. seat centers,
accommodate 33 passengers, or

New Offerings of USEFUL
Equipment

The Par!or body on the 233-in. wheelbase chassis will accommodate 29 passengers,
while the 265-in. wheelbase type can carry a parlor body for 33 passengers

with seat centers of 34} in., 29 pas-
sengers may be accommodated, even
with the use of reclining chairs or
other similar models.

Rubber shock insulation, is used to
an extent even greater than hereto-
fore. Not only are the spring tips
secuted to the frame by blocks of
live resilient rubber compressed into
steel boxes, replacing spring shackles

The new Mack six-cylinder motor, which develops 110 hp. at 1,700
r.p.m.,, is cast in block with removable heads in pairs

pins and bushings, but similar
means are employed for the suspen-
sion of the radator, the engine, the
transmission, the- gasoline tank, the
steering column and the front
bumper.

Four-wheel brakes of the expand-
ing mechanical type enable model BX
to travel with safety at high speed.
Augmenting these brakes is the

ELEcTRIC RAILWAY JoUrNar—DMay, 1929
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vacuum booster attachment by means
of which additional power may be
exerted on all four wheels with but
little effort on the drivers part. The
total braking area of both sets is 759
sq.in. and of the hand brake, which
is mounted separately, 144 sq.in.

Water-Cooled Carbon’
Electrode Holder

OR heavy-duty welding by the

carbon-arc process, a new water-
cooled carbon electrode holder is an-
nounced by the Lincoln Electric Com-
pany, Cleveland, Ohio. This is de-
signed primarily to insure greater
comfort and less fatigue for the
welder. With this type of holder it
is possible to weld with the arc tip
of the carbon electrode projecting less
than 3 in. from the carbon-holder.
Consequently, there is less carbon area
heated, thereby reducing the vaporiza-
tion of the carbon. Smaller carbous
can be used with higher current
density, which effects a saving in elec-
trode costs.

The weight of the new type holder
is 31 Ib. The hose which carries the
water is also used to carry the cable
to the holder. Each of the two water
tubes contains a small light cable from
the connector to the holder. The
water flowing through the holder also
acts as a cooling agent for the cable.
The carbon-holder consists of coiled
copper tubing through which water
circulates. The carbon electrode is



Water-cooled carbon electrode holder

inserted through the tubing. A hand
shield of compressed magnesium pro-
tects the operator’s hands from the
arc rays. The water-cooling system is
incorporated in the hand grip of the
holder to keep it cool.

Recent Developments in
Atomic-Hydrogen Welding

By PEeTER P. ALEXANDER
Thomson Research Laboratory
General Electric Company

ECENTLY a new method for
atomic-hydrogen welding has
been developed in the laboratories of
the General Electric Company. The
apparatus used is simple, consisting
of a support to hold the tungsten
electrodes and two tubes directing a
hydrogen flame around them. All
energy which is supplied to the weld
is from the electrical circuit, while
the gas serves only to shield the elec-
trodes, to protect the metal from
oxidation, and to increase the effi-
ciency of the arc. |
There are several processes using
the indirect arc for welding, but they
are inefficient. It is only when air
is replaced by hydrogen that the
efficiency of the process of indirect
arc welding is increased to such a
degree that it becomes a successful
process. All the energy is coming
from the electrical circuit, so it is
essentially an electrical welding
method and yet it possesses all the
characteristics of a gas-welding
process. This process is adaptable to
the welding of thin materials. Another
field of its application is welding of
special alloys and those with a low-
melting point. Since in the atomic-
hydrogen process the electrodes are
non-consuming, the material can be
added to the welded plate from a
special welding rod of any desired
composition. If it would be at-
tempted with direct arc, it would be
found that if the electrode has high
chromium or carbon, it is almost im-
possible to maintain an arc. How-
ever, if the arc is maintained inde

pendently, this rod could be used
quite easily.

The importance of.aluminum and
other light alloys is increasing. It is
almost impossible to weld these alloys
with the direct electric arc, although
they can be welded with gas. On ac-
count of a very low-smelting point of
these alloys when arc is established
between the electrode and the plate,
much of the metal is vaporized, but
with indirect arc the temperature may
be easily kept within the desired
limits.

Hydrogen protects the alloys from
oxidation. The greatest obstacle for
welding aluminum, however, is the
formation of aluminum oxide, which
prevents the metal from running to-
gether. With atomic hydrogen weld-
ing, it is possible to weld aluminum
under certain conditions without the
danger of forming aluminum oxide,
and it is even possible to reduce the
aluminum oxide already formed to
its metallic state. Still, it is not prac-
tical at the present time to use the
atomic-hydrogen welding process for
welding thin aluminum sheets without
fluxes, on account of the desire to
maintain a high speed of welding the
thin materials. In practical applica-
tions of the torch for welding thin
aluminum sheets, it has been found
necessary to use additional fluxes.

Spring-Cushioned Rattan
Seats -

OMFORT and durability are the

features claimed for the new rat-
tan and leather seats No. 201-E, de-
signed by The J. G. Brill Company,
Philadelphia, Pa. These seats are
unusual in construction in that they
are upholstered in a combination of
rattan and leather. The cushion,
which is of the spring-edge type, 18

The leather facing provides a flexible edge
for the deep spring cushion
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in. wide, 44 in. deep at the front a
rear and 5} in. at the crown, is 1
holstered in canvas-lined rattan

top and edged all around with broy
taxi grain leather. This leather fi
ing, while adding to the appearance
the seat, serves the more useful pit
pose of providing a flexible edgeg;
the spring cushion, thus allowing t

tion and providing a more
fortable and durable seat than
sible with an all-rattan uphols
Another advantage claimed for
seat is the elimination of complai
by women passengers resulting fr
torn clothing which would be ca
by projecting pieces of broken r
on the edges of the ordinary
cushion.

The back of the seat is upholste
in rattan. The aisle and wall pla
and pedestals are of pressed
These seats were first designed |
the eighteen cars recently furnisl
the city of Phoenix, Ariz., by |
American Car Company. As
Phoenix cars are of the double-e
construction, the seats are of the
versible type.

High-Conductivity Lips fo
Trolley Ears

ITH the idea of lowering o¥

head hne maintenance cost

reducing the arcing and burnin
trolley ears, the Westinghouse Ei

New trolley ear with high-conductivit!
copper lips

tric & Manufacturing Company |
developed their new “Champi¢
trolley ear. Experience shows t
trolley ears burn out rather th
wear out by the abrasion of the |
ley wheel or shoe. If the matel
used in the lips of the trolley ear |
a conductivity equivalent to the t
dey wire used, some of this burni
will be eliminated. This is acec
plished in the “Champion” ear
using lips made from bronze or ¢
per sheet having high conductiv
This sheet is blanked and shaped w
loops formed on the top into wh
an aluminum-copper alloy of w
high strength is cast by the pern
nent mold method. This assur
metal under the trolley wire of
conductivity and also a strong
These ears are manufactured in 9
and 15-in. lengths for Nos. 00, (
and 0000 round wire.



INEWS of the Industry

Fare Increase Sought

in Portland, Ore., wants 10-cent
h fare. Five-year comparative
income statement

G declining revenues, increas-
. operating expenses and taxes,
creasing  capital investment, the
Electric Power Company, Port-
filed on April 22 with the Public
Commission a new tariff calling
icrease in the basic adult fare on
from the existing 8-cent cash
tickets for 45 cents to a straight
sh fare. The tariff also calls

. Preliminary annonncement of the fare
increase asked by the company was made
to a group of prominent Portland business
men by Mr. Griffith at a luncheon meeting,
April 19, in which the reasons for the in-
crease were fully discussed.

—_—

Harley Johnson Safety Awards

A new safety record was established by
employees of the Chicago Rapid Transit
Company during 1928, when less than 33
per cent of the 5848 men and women in
service sustained lost time or disability in-
juries.

ARATIVE INCOME STATEMENT OF CITY LINES OF PORTLAND ELECTRIC POWER

COMPANY
Total Average Rate of
Operating Bridge Expenses Operating Invested Return
xpenses Rental Taxes and Taxea ncome Capilal Per Cent
$3,658,111  $97,604  $339,127  $4,094,843  $779,837  $19,459,967 4.01
3,682,582 98,18 289,960 4,070,724 765,253 19,676,919 3.89
3,753,060 95,951 325,740 4,174,751 581,018 ,830,388 2.93
,729,748 94,645 358,045 4,182,439 447,992 19,936,384 2125
23, 3,789,850 91,496 379,218 4,260,565 262,909 20,050,846 1.31

epreciation on buses.

ation included in operating expenses is depreciation found by Public Scrvice Commission for rail

| increase in school children’s tickets
to $1 to twenty for $1. The
g 8-cent fare was put into effect
1922, when it was increased from
The step from 5 to 6 cents was
on Sept. 15, 1918, these two in-
being the only ones ever asked
e Portland company. Under the
ed tariff universal transfer privi-
to be continued.
new tariff was accompanied by a
by Franklin T. Griffith, president,
forth in full the reasons why re-
om a situation rapidly growing in-
is desired. Showing that the
return on the capital invested in
property has steadily declined from
year from 4.01 per cent in 1924
per cent in 1928, the petition states
he company faces “confiscation of
operty and demoralization of the
if relief is not granted, and invites
ic hearing where interested persons
ave the opportunity to examine all
of the problem.
communication contained a compara-
ome statement for the years 1924 to
nd elaborated at some length on the
influencing the decrease in annual
erating income of $517,000 in that
The decline in gross revenues was
principally to the increased use of
ivate automobile; the increase in
g expenses, in spite of labor saved
an increasing use of one-man cars,
expense of operating unprofitable
s to service forced on the company
absolute necessities of a growing
ity. The increased capital invest-
nvolved in these service extensions,
h have been effected largely through
es, has amounted approximately to
000 in the four-year period, an item
uting to the decreasing rate of re-
A reconstruction program facing
npany in the near future is cited as
ed reason for immediate relief.

Employees of the transportation depart-
ment of the elevated line set a new high
mark ‘with only 80 disability injuries in a
grand total of 57,227,346 car-miles oper--
ated during the year—an average of
715,342 car-miles per disability injury. In
addition to being the best safety mark in
the history of the company, it is one of the
most remarkable of the kind ever recorded.

The North Side division led all other
divisions of the transportation department,
operating “L” trains an average of 1,109,-
796 car-miles—more than 44} times around
the world—for each disability injury.

With a view to promoting even higher
safety standards on the “L” lines, four
shields donated by Harley A. Johnson, gen-
eralmanager, will be presented to the de-
partments establishing the best employee
safety records each six months of the year.
These trophies will be awarded on Jan. |
and July 1 of each year. They will be
known as the Harley A. Johnson Awards
for Accident Prevention.

51 Per Cent Interest for New
York Subway Notes

Controller Berry, of New York City,
has announced that the new subway
construction notes, on which he is about
to call for bids, will bear interest at the
rate of 5% per cent. These are four-
year notes, complying with the Board

of Estimate’s policy, under which the
city will raise out of taxes a large
part of the money it needs for the

construction of the new municipal subway.

The amount of the present issue is
$52,000,000; it is part of a total author-
ization of $318,000,000. The first instal-
ment was marketed a year ago, after
the controller, in a court action, had
unsuccessfully opposed the decision of
his colleagues. At that timc the rate was
4 per cent.
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New Franchise in Albany, Ore.

The city of Albany, Ore., has awarded a
franchise to the Oregon Electric Railway
for a railroad link over the streets and
sidewalks of Albany within the area
bounded by its present track and the South-
ern Pacific line on the north and south and
by Main Street and the eastern city limits
on the west and east. The motive power
will be optional in the new franchise as the
former franchise specified electrically-
driven cars. The term of the grant is 50
years, superseding the old one held by the
Oregon Electric Company, which expires
in 1937.

A. J. Witchell, chief engineer for the
line, states that both freight and passenger
service will be permitted. The arrange-
ment is significant in that it will make
possible a connection with the northern
railway lines and the Southern Pacific in
East Albany. Transportation of logs from
the timber area in eastern Linn County
is the aim. According to Mr. Witchell,
new lines between Lebanon and Foster and
between Sweet Home and Calapooia have

been located.
—_——

Trainmen Stirred by St. Louis
Company’s Statement

A recent exchange of communications
between the officials of the local amalga-
mated union and Stanley Clarke, president
St. Louis Public Service Company, indi-
cates the strained relationship that has
developed because of the failure of the
Missouri Public Service Commission to an-
nounce its decision on the wage contro-
versy submitted to the commission for
arbitration several months ago.

The new controversy resulted from an
article “Will Car Fares Be Increased” that
appeared in the April 15 issue of Transit
News, the official publication of the rail-
way, distributed to riders. This was in-
terpreted by union officials as propaganda
on the part of the company preparatory to
a drive for a 10-cent fare, regardless of
the outcome of the wage controversy.

The Transit News article pointed out
that fares are largely governed by the
wages paid employees, that the 5,500 em-
ployees of the Public Service Company
are paid a total of nearly $10,000,000 a
year in wages, a sum approximately two-
thirds of the operating cost. The article
contended that the men are receiving higher
wages than the average paid in other
cities. It expressed regret that the riders
conld not pass on the wage question similar
to the recent vote on the question of
whether the wages of the city’s firemen
should be increased $25 a month, a meas-
ure which was defeated.

“Our motormen and conductors have
much the same relation to you that the
city firemen have,” the article continued.
“They are public servants, performing a
necessary task,” etc., concluding higher
carfare was equivalent to higher taxes.

The burden of the answer of the repre-
sentatives of the men was that the plea was
“obviously an attempt to prepare the public
for a 10-cent fare request and you also



improperly seek to shiit in advance to the
street car men the public criticism you ex-
pect from that request.” ]

The company in its rejoinder kept its
answer almost entirely to the issue.of the
adequacy of the pay now being received by
the men contrasted with that paid else-
where.

To this the representatives of the men
made reply in a communication in which
they took exception to Mr. Clarke’s state-
ment “because, like the Transit News, it is
replete with misleading half-truths, tend-
ing to prejudice the public against the
street car men.”

To this last communication President
Clarke declined to reply, saying that so far
as the company was concerned the contro-
versy was a closed incident, the company
resting its case on the points contained in
the statement previously issued.

It is very uncertain when the state com-
mission will pass on the wage dispute.

Levis Banquets H. E. Weyman

Some managers are roasted and others
are toasted. H. E. Weyman, general
manager Levis Tramways, Levis, Que., is
in the toasted class. On April 2, some
150 of his fellow-citizens honored him
with a banquet to mark his energetic work
as president of the Chamber of Commerce
and his fifteenth anniversary in the rescue
and upbuilding of the Levis transporta-
tion system. With the banquet came a
permanent reminder of the occasion in
the form of a fine set of tableware.

Mayor LeBlond, toastmaster of the eve-
ning, dwelt upon Mr. Weyman's untiring
efforts to advance the commercial and in-
dustrial progress of thé “South Side.”
As a graceful conclusion, he quoted Long-
fellow’s “Psalm of Life” with its emphasis
on “Learn to labor and to wait.”

“The hero of the féte,” (to translate
Le Quotidien literally) in a happy reply
to the Mayor, said this occasion prove
that an overwhelmingly French-Canadian
community could take an Anglo-Canadian
to its bosom. He hoped that the example
of Levis in this respect would be a prec-
edent to others. After thanking his
friends for their gift, he discussed the
advantages of the Levis district as one
offering 12 miles of first-class harbor with
the further advantage of being able to
build double-deck piers without the neces-
sity of excavation. Since publicity was
imperative in these days, the Chamber
had distributed broadly during the year the
first publication of note on the merits of
the district.

Mr. Weyman was followed by Noel
Belleau, a noted lawyer who said: “You
sec before you a man of tranquil mien
who labors unceasingly for the good of
his community and who is astonished to
find that his work is appreciated by all the
world.” Continuing, Mr. Belleau related
how Mr. Weyman had restored the Levis
tramways system and made it a matter of
cominunity pride; and that when he com-
pleted this work, lie must have said: “Now
I belong to the people,” as evidenced by
his splendid rejuvenation of the Chamber
of Commerce.

The Chronicle-Telegraph, of Quebec,
the big city opposite Levis, took note of
the banquet in an editorial cntitled “Levis
Forges Ahead.” Of Mr. Weyman, it
wrote: “He has not only brought the
public utility in question to a high station
of efficiency but—most unusual feat—has
made it a popular institution in the com-
munity.”

Bootlegging of Rides
Prohibited

ALAW passed by the Maryland
General Assembly to permit own-
ers of automobiles to transport fellow
employees to and from their work for
for pay has been signed by Governor
Ritchie to become effective on June L.
Car owners who plan to engage in this
kind of service will be required to
obtain an employees’ certificate of con-
venience from the Public Service Com-
mission, at the same time filing the
names and other information dealing
with those they plan to transport.

Only those who are not convenient
to other mcans of transportation will
be permitted to use this form of travel.
Certificates so issued will carry a
special license plate from the motor
vehicle commissioner to cost $3 a year
additional. FEach owner of a pas-
senger car so run must carry a copy of
the certificate in his vehicle. Owners,
will not be permitted to transport
passengers for pay except as pro-
vided in the certificate.

e

Theatre Party for Metropolitan
Section Members

“What Do You Say?” a musical comedy,
is the attraction which has been arranged
for the entertainment of the members of
the Metropolitan Section in New York in
accordance with the annual custom of the
manufacturers. The theatre party will be
held on the evening of May 3 at the Lyric
Theatre, New York, 42nd Street west of
Broadway. The members of the cast of
the comedy are all employees of the Third
Avenue Railway. Their services are being
donated through the courtesy of Slaughter
W. Huff, president of that company. Two
tickets to the show will be sent to each
member of the section. Since the seats
are not reserved, the early arrivals will
benefit most. The play will start at 8.15
sharp. Arrangements to present it were
perfected under the direction of T. W.
Casey, chairman of this year’s committee.

$7,000,000 Capital Outlay to
Handle 80,000 Stadium Crowd

Cleveland’s new civic stadium will cost
$2,000,000, Its capacity is estimated at
80,000. Properly to care for the crowds
expected to attend the events there will
entail an expenditure of $7,000,000 on the
part of the Cleveland Railway. President
Alexander said that a number of studies
of possible rapid transit facilities to handle
stadium crowds had been made by the en-
gineering firm of Parsons, Klapp, Brincker-
hoff & Douglas in connection with their
transportation survey for the Cleveland
Railway. He is quoted:

“The most feasible plan is underground
operation on a loop starting at the Termi-
nal tracks, north in West 9th Street to
Lakeside Avenue, east in Lakeside to East
9th Street and south on East 9th Street to
Huron Road, connecting with the Euclid
Avenue subway, which would carry the
loop back into the terminal area.

“This route would be accessible to sur-
face cars and rapid transit trains from any

part of the city, It would cost $7,(
but the cost would be materially 1
if it were constructed in conjunctic
other proposed subways.”

Mr. Alexander said the possibility
ing the Big Four tracks, which ru
the Terminal area at low level ir
present Union Depot, had been cons
but that he did not think such an ar
ment would be satisfactory. He sai

“That would make a stub arrang
When one train was loaded another
have to back in. Trains can be load
dispatched much faster with a loop,
thgre is continuous movement.”

—_————————

Railway Participates in Balti
Products Week

The United Railways & Electric
pany, Baltitnore, did its part towar
great success of “Baltimore Pro
Week,” observed from April 22 to
27, during which almost all the d
town stores showed products man
tured in Baltimore in their display
dows. There were about 300 elab
exhibits.

In connection with the event
United issued a handy guide which |
the exhibitors, gave the location of
display and recorded the numbers ¢
the car lines passing each place o
hibit.

The company printed 150,000 ol
guides. Of this number 100,000
placed in the street cars, 25,000
distributed among the public s¢
children, 15,000 were distrihuted to
pupils of the parochial schools and
000 were mailed by the United or
tributed through the company’s b
of information. The company said

“Among the most important of I
more’s products is safe, econon
convenient street car transportation
round figures 300,000,000 such rides
produced in 1928. The railway indt
of Baltimore, carrying hundred:s
thousands daily between homes,
tories, stores, churches, business of
construction  projects, theatres-
home again—is one of the city’s ‘e
tial industries.’ Its products—stree
rides—are among the city’s ‘esse
products.” Its duty is public ser
The United Railways is proud of
timore and proud of its opportunif
serve Baltimore. Its lines are link
tween the homes of Baltimoreans

the exhibits of ‘Baltimore Prot
Week'—every week throughont
year.”

The company-also helped to boos
exhibit by displaying dash signs o
the cars. These read: ‘‘Among |
more’s Chief Products—Street
ng’)c‘lsei——Nearly 300,000,000 Produce

It was explained that the 300,00
included revenue and transfer pa

gers.
P

Medals for Safe Driving—Tw
four operators of the Pittsburgh )
Coach Company, subsidiary of
Pittsburgh Railways, were aw:
medals at a party given in their I
on March 20. T. W. Noonan, in cl
of the Pittsburgh Motor Coach |
pany, praised the 24 men and then
Graham, Jr., manager of the Pittst
office, Ocean Accident & Guar
Company, presented the medals t
meti. There were music, refreshr
and entertainment.
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rerican Standards for Track
Bolts and Nuts

ed American standards for track
nd nnts, as recently approved by the
ittece of the sectional committee
standardization of bolt, nut and
roportions, are ready for criticism.
way departments of all electric
ays will be interested in this new
sed standard. The proposal is in ten-
form for discussion and criticism.
may be obtained by addressing C. B.
>, assistant secretary of the Amer-
ciety of Mechanical Engineers, 29
Street, New York, N. Y.

e dimensions given have been deter-
from data obtained by tests which
arried on under the direction of the
committee, and in co-operation with
1 committee of the Engineering Di-
n of the American Railway Associa-

a.

sectional committee consists of 46
representing mannfacturers, con-
“and general interests. It was or-
zed by the Society of Automotive En-
: and the American Society of Me-
al Engineers, as joint sponsors, under
ocedure of the American Standards

ciation.
e

Traffic Studies Planned
in St. Louis

¢ studies to be the basis of recom-
tions to the Transportation Survey
ission at St. Louis, Mo., are now
made by R. F. Kelker, Jr., Chi-
engineer for the commission.

al studies and reports will take up
ent railway lines and how that
may be speeded up and existing
e routes be used to a fuller extent.
Kelker will work out a plan for re-
street cars in the downtown sec-
thont increasing trackage. The
g downtown lines are now taxed
ir maximum capacity in the morn-
and evening rush hours, while many
rtant lines that, it is felt, should enter
strict dircctly, now merely skirt it.
aximum half-hour in the afternoon,
ars enter the district bounded by
Street, Washington Avenue, Fourth
Pine Streets. It is said that Mr.
hopes through reronting to bring
imum of 349 cars into this section
ie maximnm half-honr,

iminary studies have revealed that
erage speed of the St. Louis street
compares very favorably with that
s in other cities. It has been found
e lines with modern cars and facili-
for quick loading and unloading of
gers and quick acceleration and re-
ion have much higher speed aver-
than the lines with old equipment.
is well known Mr. Kelker contends
at before expensive rapid transit facili-
s are installed, a city should make full
d effective use of all existing facilities.
e favors subways only as a last resort.

—_——

anadian Association to Hold Silver
lee—Montreal has been selected as
meeting place for the Canadian
tric Railway Association. The con-
ion, which will mark the 25th anni-
ary of the founding of the associa-
. will be held at the Stadium on
e 5, 6 and 7. Convention headquar-
will be at the Windsor Hotel.

COMING MEETINGS
OF

Electric Railway and
Allied Associations

April 29-May $—Chamber of Com-
merce of the United States, annuai
meeting, Washington, D. C

April 80-May $—Arkansas Utliities
Association, Arlington Hotel, Hot
Springs, Ark.

May 1-s—Indiana Public Utilitles
Association, Indiana Gas Associfation
and Indiana Electric Light Associa-
tion, annuai joint convention, Hotel
Gary, Gary, Ind.

May $—Metropolitan Section, Amer-
ican Electric Railway Association,
33 West 39th Street, New York, N. Y,

May 9 — Central Eiectric Raillway
Master Mechanics' Association, Lima,
Ohio.

May 13-15—National Highway Traf-
fic Association, annuai meeting, Stev-
ens Hotel, Chicago, Iii.

May 15—Central Eiectric Raliway
Traffic Association, Fort Wayne, Ind.

May 15— Association of Electric
Raiiway Equipment Men, Middle
Atlantic States, semi-annuai meeting,
Wilmington, Del.

May 20-283—National Conference on
City Pianning, annuai meeting, Buf-
faio and Niagara Fails, N. Y.

June 3-6—National Assoclation of
Purchasing Agents, annual conven-
tion, Hotel Statier, Buffaio, N. Y.

June §-7—Canadian Electric Rail-
way Association, annual convention,
Montreal, Quebec.

June 21-22—New York Electric Rali-
way. Association, Biuff Point, N. Y.

June 27-28—Centrai Electric Rali-
way Association, Michigan City, Ind.

July 2j-26—Electric Rallway Asso-
ciation of Equipment Men, Southern
Properties, Lafayette Hotel, Lexing-
ton; Ky.

July 26-27—Centrai Electric Rail-

way Accountants’ Association, An- |
gola, Ind.
Aug. 15-16— Wisconsin Utliiities

Association, Transportation Section,
Hotel Northiand, Green Bay, Wis.

Aug. 27— National Association of
Railiroad and Utliiities Commission-
ers, Glaciler National Park, Mont.

Sept. 28 -0Oct. 4— American
Electric Railway Association,
48th annual convention and ex-
hibit, Atlantic City Auditorium,
Atlantic City, N. J.

Rerouting Helpful in Atlanta

Opening of the last unit of the new Cen-
tral Avenue-Pryor Street viaduct in At-
lanta, Ga., has resunlted in changes in rail-
way routing by the Georgia Power Com-
pany, greatly simplifying traffic through
the downtown section of the city.

One of the most important changes has
been the rerouting of the Inman Park-
Grant Park car line. Formerly this line
entered the downtown district on Edge-
wood Avenue, crossed the north-and-south
traffic on Peachtree Street, turned south
on Broad, and recrossed the traffic lines
on Hunter Street before turning on Wash-
ington Street to go to Grant Park.

Wherever possible cars are turned back
at the so-called “railway gorge” to make
a loop withont crossing the downtown sec-
tion. Where this is not possible, cars have
been rerouted to use the new viaducts and
relieve the crossings at Peachtree and
Broad Streets. Only where absolutely
necessary do street car lines now cross
from east to west and vice versa.
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Consideration of Louisville
Increase Deferred

Action in the matter of the fare plea
of the Lounisville Railway, Louisville,
Ky., is not expected for several weeks.
The city had 60 days in which to take
action, after which, under existing laws,
the increase wonld automatically be-
come cffective. The Council did take
action, but only to the extent of ex-
tending the time for passing upon the
matter by 90 days, with the resnlt that
the 60-day period is just about ending,
and there is the 90-day extension, be-
fore action is necessary.

———n

Partial Relief in Iowa

An act partially relicving electric rail-
ways of 'the burden of paving between:
tracks has been passed by the Ilowa
Legislature during the present session.
It provides as follows:

Street railways shall provide a snit-
able foundation for the track of a width
equal to their ties, but in no case less
than the width comprised between lines
lying 1 ft. outside of each rail of the
track, and shall be assessed for the con-
struction or reconstruction of paving be-
tween the rails and for 1 ft. outside of
each rail, in the amount that the cost of
such pavement per yard of area exceeds
the cost per yard of the remainder of
the paving upon such street. In the
making of assessmients for paving, in the
event that the track or tracks also are
to be paved or repaved, the engineer
shall estimate the cost of building such
improvement, and he shall also make an
estimate of the cost of building such an
improvement upon said street . as it
would be in the event that the street car
tracks did not there exist; and the street
railway shall be charged with the dif-
ference in said estimates of cost and
shall pay the same as other special as-
sessments are paid.

Separate bids shall be taken in case of
single track upon that portion of the
street between the rails and 1 ft. out-
side of each rail, and in case of donble
track upon the entire portion of the
street included between lines parallel to
and 1 ft. outside of the onter rail of each
track. The street railway shall be per-
mitted to bid upon this portion of the
pavement and the lowest bidder there-
upon shall be awarded the contract.
One-third of the remaining cost of the
improvement for the area between the
rails of the tracks of the street railway
and 1 ft. outside shall be assessed
against the street railway, one-third
thereof shall be assessed against the
abutting property and the owner, and
one-third shall be paid for by the city
cither out of the improvement fund or
general fund.

All repairs or maintenance between
and 1 ft. outside the rails made neces-
sary by the operation of the street rail-
way and any other repairs or main-
tenance made necessary by the opera-
tion of the street railway shall be made
by the railway and if not so made, the
city shall have the power to make such
repairs and assess the cost to such
company.

The word “paving” as used in the pre-
ceding section shall include any kind of
hard surfacing, gravel or macadamizing
together with the necessary paving
base.

The provisions of the act shall apply
to cities acting under special charter.



Recent Bus Developments

: Railways Dominate
Bus Field

Companies in Toronto, Hamilton
Montreal greatly strengthen their
positions as common carriers

THE recent acquisition by the Toronto
Transportation Commission of four
independent interurban motor coach lines,
which gives the publicly-owned railway
system control of practically every line
operating into and out of the Queen City,
recalls to the Canadian Financial Post
similar consolidations which have been
effected in Montreal, Hamilton, and on
the Pacific Coast. )

Last year, for instance, the Ontario Bus
Owners’ Association undertook to work
out a scheme, involving about eight lines in
the province, whereby passengers could be
routed by motorcoach from almost any
point in Ontario to anywhere in the United
States, this being made possible by a work-
ing agreement with the operators across
the border. Gray Coach Lines, Ltd., sub-
sidiary of the Toronto Transportation
Commission, was the leader in this scheme.
With the purchase of all the bus lines
operating as far as Oshawa on the east,
Hamilton and Niagara Falls on the west,
and all the lines to the north, they have
simplified considerably the through-routing
of passengers desiring to travel by motor
coach because all the lines in this area are
controlled by one company.

The same thing applies in Hamilton,
where the Dominion Power & Transmis-
sion Company, Ltd., has likewise taken
over independent lines and have
forged the various lines into a strong de-
partment of the company. In Montreal,
Provincial Transport, Ltd., has also bought
out most of the independent operators, and
now control motor coach operation in Mon-
treal and vicinity.

Over on the Pacific Coast the Vancouver
Island Transportation Company, Ltd.,
recently established, has taken over twelve
coach lines operating in and around Vic-
toria as well as considerable property. It
has an authorized capitalization of $500,-
000 first mortgage 7 per cent debentures,
of which $350,000 is issued, and 5,000
shares of common stock of par value of
$100 each, all of which are issued.

The purchase of the twelve established
motor coach lines included equipment, ter-
minal leases and an exclusive franchise
granted by the corporation of the district
of Saanich giving the company sole rights
to operate vehicles for the carriage of
passengers for a twenty-year period. All
the old routes have been improved and ex-
panded, and the company is negotiating' for
further purchases to increase its control
of operation on Vancouver Island.

and

Buy New Moror COACHES

To return to the Toronto development:
Immediately after taking over the four
lines, the Toronto Transportation Commis-
sion announced the purchase of 35 new
coaches, which brings the total eguipment
operated by the commission up to 221
vehicles. This is made up as follows:
Buses and coaches operated prior to the
purchase, 171; buses and coaches acquired
with the routes, 15; coaches ordered, 35.

* Ten of the new coaches are of 17-pas-
senger capacity, with reclining chairs.

Fifteen are 21-passenger vehicles, while
the remaining ten are 35-passenger coaches,
which have a regular seating capacity of
29 with six folding seats extra. All are
of the parlor type. The commission ex-
pects first deliveries in the second week of
May, with_final deliveries in the first week
of June.

Asked for the reason for the smaller type
of coach—the 17-passenger—the manager
of the Gray Coach Lines explained that
the company intended to give more frequent
service with the small-capacity vehicles.
The new schedules will be announced soon.

The Toronto Transportation Cominis-
sion with 221 vehicles dominates the field
in Toronto; the Dominion Power & Trans-
mission Company, with the recent acquisi-
tion of six lines operating ont of Hamilton
and in Preston and Galt, is supreme in the
Ambitious City; Provincial Transport has
acquired 31 lines in and around Montreal
and now has a total of 125 buses and
coaches; and on Vancouver Island the Van-
couver Island Transportation Company
practically controls the situation there with
a fleet of 46 buses and coaches and pros-
pects of an early increase in this equip-
ment.

No-Parking Speeds Up
Baltimore Traffic

O-PARKING regulations put

into effect on Fayette Street,
Baltimore, recently, have resulted in
speeding up the movement of cars of
the United Railways & Electric Com-
pany on that thoroughfare. Officials
of the company declare that the cars
have been enabled to increase their
spced between 10 and 15 per cent.
Opposition to the banning of parking
on both Fayette Street and Lexington
Street, which developed before the
new rules were put into effect, has
subsided.

Another'Step in Taggart Tangle

That no additional taxicabs be al-
lowed to operate in Seattle for an entire
yvear, and that present operators be
placed under rigid new city regulation,
are requests made to the city officials
by opponents of Sam W. Taggart and
associates, who are seeking an exclusive
taxicab franchise. At the suggestion of
John E. Carroll, president of the City
Council, an amendment to the existing
taxicab ordinances is being prepared by
T. J. L. Kennedy, corporation counsel.
This measure will be in keeping with
the views of George B. Avery, super-
intendent of public utilities, who has
sought to preserve competition in the
taxicab business under stricter city con-
trol over rates and the number of taxi-
cabs in service, instead of granting the
Taggart monopoly measure.

Rate-cutting to the point of competi-
tion with the Seattle Municipal Street
Railway by taxicabs hauling five pas-
sengers for one fare has afforded the
Taggart interests grounds for one of
tlileil’ strongest arguments for a monop-
oly.

Jitneys Ordered Off
Chicago Streets

Six small jitney companies, which
been operating a total of 75 buses ol
northwest side of the city of Chicago
S-cent fare, have been ordered by M
pal Judge Damron to cease opera|
pending issuance of permits. i

Resolutions subsequently adopted by
City Council, however, enjoined the p
from interfering with the operati%
these independent lines.

Alderman Joseph C. Ross argued th
the order were to be enforced the Co
would be showing favoritism to the |
cago Motor Coach Company, whic
operating buses on Chicago streets ;
10-cent fare with no authority from
city. To this Alderman Jacob M. A
replied that the Chicago Motor Coac
pany was protected in its rights |
court injunction.

[ ——

Additional Bus Service for Provid
—Petitions have been filed with
Public Utilities Commission by
United Electric Railways, Provide
R. I, asking approval of a plan to o
ate buses between Providence
Woonsocket and between Provide
and Crescent Park. Temporary at
donment of electric car service in Wa
socket and the substitution of buses
were asked. The proposed rebuildin,
Main Street, Woonsocket, makes
necessary to discontinue trolley ser
temporarily. If permission is gral
by the state authorities, “the buses
supplement the trolley service.” F
long both types of service would
operated the company has declines
say.

Substitution in New Brunswick—
lic Service Co-ordinated Transj
Newark, N. J., has been authorizec
the City Commission of New Bru
wick, N. J,, to remove its tracks :
overhead structure on Schuyler
French Streets and Codwise Avenue
to abandon the Middlesex line runn
between New Brunswick and Pe
Amboy. Buses will be substituted. T
will connect with buses operating
tween Plainfield and Metuchen, 1
date for the substitution has not b
announced.

Buses to Lynchburg’s Union Statios
Authority to abandon its railway serv
from Main Street to the Union Stat
in Lynchburg, Va., has been gran
to the. Lynchburg Traction & Li
Company, after a hearing before
Virginia State Corporation Commissi
The company will substitute bus servi
An agreement between the company :
the City Council of Lynchburg was p
sented at the hearing. With the pe
tion was filed the answer of the ci
in which the city joins in the petiti
The company is to reroute its Cab
Street bus line to care for travel to a
from the Union Passenger Station. C:
are not to be removed from the Uni
Station line until the company provic
new buses for the route.

Southern Pacific Seeks to Buy Ca
fornia Bus Line—Permission has be
sought of the California Railroad Co:
mission by the Sonthern Pacific Mot
Transport Company, the motor sta
subsidiary of the Southern Pacific Co:
pany, to purchase all of the outstandi
stock of the California Parlor Car Tou
Inc.,, Los Angeles, for $75,000.
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Financial and Corporate

ichita Reports Presented

an taking shape under which local syndi-
cate proposes to take over Illinois
Power & Light holdings

)EPORTS made by the engineering
rm of Black & Veatch, Kansas City,
Clinton H. Montgomery & Company
been submitted to the city of Wichita,
The first, an engineering firm, and
other one, accountants, were employed
e city last fall to make a valnation
the rail lines and to audit the books
‘the Wichita Railroad & Light Com-
With the reports in hand, negotia-
have begun looking toward a valua-
as a rate base, the fixing of new
s which will apply both to street cars
‘buses, with a free transfer between,
{ the working out of a new franchise.
'he Wichita properties, namely, the
chita Railroad & Light Company and
~ Wichita Motor Bus Company, are
option from the Illinois Power &
1t Corporation as of March 1, 1927,
syndicate in which Messrs. Campbell,
ler and Clevinger are interested.
contract gives the Wichita group
years, if necessary, to refinance and
e the property. Involved in the
gram is the securing of a new franchise,
working ont of a new fare schedule
both street cars and buses, and the
outing of the latter.
he Wichita Transportation Company
, organized as a holding company of
other two companies, but since the
railway was under the jurisdiction
the city, while the bus operation was
*the jurisdiction of the Kansas Pub-
~ Service Commission, the Wichita
fotor Bus Company was organized, en-
rely separate from the original company,
he Wichita Railroad & Light Company.
ough the Public Service Commission,
ompany succeeded in getting a new
edule of fares on the buses, as well as
erouting, the bus fares being 8 cents
ash, two for 15 cents, five for 35 cents
nd 24 for $1.50.

mitted to the City Commission asking
an equitable franchise and for an in-
s¢ in the street car fares to that of
buses. The present street car fare
is 6 cents cash, nine for 50 cents, re-
ing in an average fare of 5.88 cents.

he Kansas Legislature last winter
ed a so-called, home rule bill, apply-
to cities of 90,000 people and more,
hich would vest the jurisdiction over the
es in the City Commission, if and
hen a franchise were granted to com-
ies operating both facilities. In the
chita case, the franchise would prob-
be granted to the Wichita Transpor-
on Company.

Important Deal Rumored
in Michigan
Well-substantiated reports are to the
ffect that the Michigan Central Railroad
 closing negotiations with the committee
bondholders for the purchase of the de-

ct Michigan Railroad’s interurban lines
een Grand Rapids and Kalamazoo,

early two vears ago, a proposal was _

Battle Creek and Allegan. Executive offi-
cials of the Michigan Central imply that
the lines would not be bought for operating
purposes.

Shipping interests in Grand Rapids fore-
see in the purchase a cutoff between Grand
Rapids and Chicago for westbound freight
routed over the Michigan Central. Persons
acquainted with the plan say the line would
also give the Michigan Central access to a
new territory with several prosperous
towns that are good shipping points and
would obviate the diversion of western
freight by way of Jackson, Mich. The
property would also give the Michigan Cen-
tral considerable new trackage and exclu-
sive service to several big mills and indus-
tries in Grand Rapids.

The Michigan Railroad’s property was
bid in by the bondholders several weeks
ago at a sale conducted by the United
States District Court for eastern Michigan.
Announcement of the pending deal came
from the interurban headquarters at Jack-
son, and will be subject to certain restric-
tions imposed by the court. The deal
wonld include all track, right-of-way and
property connected with the two lines. In-
terurban freight service will be continued
for 60 days.

$15,000,000 Bonds Urged

Expert for Detroit municipal railway says
system can not keep pace with improve-
ments by financing them with earnings

ETROIT’S municipal railway is

charging a fare insufficient to meet
the demands that are being made upon
the system for extensions and improve-
ments in service, and the Council should
be asked to anthorize a bond issue of
$15,000,000 for the use of the department,
John H. Morgan, auditor for the munici-
pally-owned lines, has so informed the
members of the Street Railway Commis-
sion. The system cannot keep pace with the
growth of the city on the present revenue
because earnings are insufficient.

For the present construction year the
Council has tentatively authorized the ex-
penditure of $5,600,000 for improvements,
extensions and new eqiipment. Mr. Mor-
gan said that this money cannot be obtained
from the present revenue of the system.
No suggestion was made at the session
at which the Morgan report was presented
to increase the fare, although figures com-
piled by the American Electric Railway
Association reveal that the average fare
in the country is now in excess of 8 cents
as compared with 6 cents in_ Detroit.

In lieu of an increase, Mr. Morgan
suggests that the Council be asked to ap-
propriate $15,000,000 to be used by the
D. S. R. as it is nceded. The street rail-
way department could then use this money
to provide better service and also to con-
struct lines to mnewly-developed sec-
tions of Detroit.

Mr. Morgan said that the present method
of financing cannot continue, and suggested
that the commission go before the Council
and “lay all cards upon the table” The
city is paying to private interests 6 per
cent for money loaned and by bond issue
could go out and borrow the money for
4} per cent he said.

In argning for a refinancing of the sys-
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tem, Mr. Morgan stated that annually the
Michigan Bell Telephone company is
spending $10,000,000 in Detroit to keep
pace with the growth of the city; the
Detroit Edison Company $20,000,000 and
the Detroit City Gas Company, $8,000,000.

Mayor Lodge said that the commission,
before going to the Council for an author-
ization for the bond issue, should first
ascertain if the system is in a position at
the present time to take care of out-
standing obligations. = When questioned
later the Mayor said that if bonds were
issued there would be no question but that
the revenue from the system would be
sufficient to meet tnterest and sinking fund
charges upon the new issue. This would
be made possible by the fact that the
money now taken from revenue for track
repairs, equipment, etc., would be made
available for bond retirement and interest.

$29,357,465 Value

City Engineer so reports on property of
Market Street Railway, San Francisco
‘n preliminary :tatement

ALUATION of the properties of the
Y Market Street Railway, San Fran-
cisco, Cal, in their present condition is
pl,aced at  $29,357,465 by City Engincer
O’Shaughnessy. This is an increase of
$2,991.p99 over the figures of 1921, due,
according to Mr. O’Shaughnessy, to in-
crease in cost of materials and labor.
The final report in eight volumes of 500
pages each is expected to be ready in sev-
eral weeks. The report just made public
is a brief summary of the completed set-up.

VALUATION DETAILED

Valuation of the lines of the Market
Street Railway, upon which the franchises
expire th|§ year, according to the city’s
interpretation, and in 1930, according to
the company’s contention, show the fol-
lowing :

Reproduction cost new ......... $9,003,436
8

Conditfon, per cent ........... 5 +
Reproduction cost new, less de-
preciation’ .. vodee. Satels iR ek 5,239,669

Mr. O'Shanghnessy’s present valnation,
as of June 30, 1928, based on Interstate
Commerce Commission system of account-
ing and covering the entire Market Street
system shows the followiyg figures:

Reproduction cost new ...,....$46,605,977
Conditlon, per cent ...... 63
Reproduction cost new,

preefation ... ccocsisiee cesss 29,357,465

The city engineer says that these figures
will require readjustment to make certain
allowances, such as the city’s interest in
the tracks on Ocean Avenue, additions and
betterments and changes in inventory since
June 30, 1928,

The valuation of June 30, 1921, also

made by Mr. O'Shanghnessy, was as

follows:

Reproduction cost new ........ $35,273,442

Condltion, percent ............. 56

Reproduction cost new, less de-
precfation .........cc0000000 26,366,366

$11,000,000 INCREASE

The difference in cost of materials and
labor between 1921 and 1928 resulted in
the $11,000,000 increase in reproduction
cost new, partially offset by the 12 per
cent decrease in condition, giving a final
present valuation only $3,000,000 more
than in 1921.



The city engineer will also rcport that
the request for a detailed statement on
what the city will do in rerouting and
improvements, when it takes over the Mar-
ket Street lines, cannot be made for some
weeks, as the field surveys are still in

progress.
e

$479,226 Surplus in St. Louis
in 1928

The statement of the St. Louis Public
Service Company and subsidiaries for the
year ended Dec. 31, 1928, shows consali-
dated net income of $972,195 after deprecia-
tion, taxes, interest, etc., equivalent after
dividend requirements on $7 preferred stock
and after deduction of $250,000 for sinking
fund requirements, to 66 cents a share
earned on 343,620 no-par shares of com-
mon stock. This compares with net loss
of $108,192 in 1927.
~ The consolidated income account for the
year 1928 compares as follows:

1928 1927
$19,862,058 $19,533,261
13,814,110 13,699,189
1,266,128 1,599,021
1,889,825 1,851,139
1,919,800 2,492,104
Netincome............. $972,195 1$108,192
Preferred dividends........ 492,969 ..........
§SUrpINg. cciiss civai anin $479,226  1$108,192

*Includes non-operating income. fLoss. 1Deficit
§Amount available for sinking fund requirements and
commoan atock.

The balance sheet of the St. Louis Pub-
lic Service Company and subsidiaries as of
Dec. 31, 1928, shows total assets of $78,-
344,502 and total surplus of $17,970,884.
Current assets amounted to $1,656,926 and
current liabilities $1,996,985.

Refunding Desired in Seattle

A series of conferences with Mayor
Frank Edwards, of Seattle, Wash., other
city officials and A. W. Leonard, presi-
dent Pnget Sonnd Power & Light Com-
pany, has been started in an effort to
refund approximately $11,000,000 of
Seattle’s debt for the purchase of the
Municipal Street Railway. The plan
would cover about 30 years, with an-
nual payment of between $300,000 and
$500,000 so that a large part of the rail-
way current earnings may be used for
extensions and new equipment.

Under the present arrangement, the
city is paying $833,000 a year in prin-
cipal on the purchase price of $15,000,-
000, together with interest, which
brings the total annnal payments close
to $1,200,000, and leaves virtually noth-
ing to finance extensions and new
equipment. The railway last year was
compelled to borrow about $800,000 from
the city light and water departments.
George B. Avery, superintendent of
public utilities, and Councilman A. Lou
Cohen induced the last Legislature to
pass a special street railway refunding
bill for Seattle in the hope that the
city might be given approximately 30
vears, instead of ten, in which to retire
the debt. A. W. Leonard, the city is
advised, has full authority to represent
both the Old Colony Trust Company,
which acts for the bondholders, and the
Stone & Webster interests.

———

Edmonton Sale in Prospect—Negotia-
tions are under way for the purchase of
the Edmonton Municipal Street Railway
System in Edmonton, Alberta. C. J.
Yorath, president Canadian Utilities,
Ltd.,, of Calgary, Alberta, has offered
the Edmonton City Council $3,500,000

—

Conspectus of Indexes for April, 1929
Complled for Pubiication in ELECTRIC RAILWAY JOURNAL by

ALBERT S. RICHEY
Electrlc Rallway Engineer, Worcester, Mass.

Month | Year Laat 5 Years
Lateat | Ago Ago | "High | Low -
April | March | April April | Jan. * . e
sm;er:ga“'“ apHl | Msso" | 1538 | 1539 | Yoze The th.ree index n'umbe
1913 = 4.84 7.95| 7.5 | .61 | 7.75 | 8.91 marked with an asterisk are
April | March| April | March | Feb. computed by Mr. Riche as
st nld 1529 | 1929 | 1928 | 1924 | 1928 fup . Fy e >
1913 = 100 © 145.0 | 144.8 | 140.0 | 163.9 | 139.5 £ WS¢ barcs nceXRISEAvEls
EleciricRallway | April | March | April | April | Jan. age street railway fare in all
Wages* 1929 | 1929 | 1928 | 1929 | 1924 . 25 .
e 100 230.1 | 230.1 | 228.8 | 230.1 | 217.4 | United X States cities with a
ARl Ry At ,} il 1\'18;3,, ‘?8{% h,{gsc‘b 19% population of 50,000 or over
Construction Cost 29 i
(Elen- Ty 1913 = 00| 200.9 | 203.4 | 202.2 | os.8 | 1994 | Sxcept New York City, and
Eng. News-Record | April | March| April | Merch | Nov, | Weighted according to popula-
nstruction Cost | 1929 | 1929 | 1928 | 1924 | 1927 tion. Street Railway Materials
(General) 1913 = 100 | 203.4 | 207.8 | 208.4 | 224.7 | 202.0 | . . ° lati .
U.S. Bur. Lah. Stat. | March | Feh. | March | Nov . | April XS ‘_‘c atlv'e avcr.age DEICE
Wholesale Commod- J;Zg ;gz;) 9'323 13222 ;gzg of materials (including fuel)
B 2 = 0 | areh | A [ Deo| July~ | Used in street railway operation
Wholesale Commod-| 1929 | 1929 | 1928 [ 1925 | 1924 and maintenance, weighted
jtien 1913 = 9.2] | 12.90 | 13,00 | 13.42 | 11 41 | 12.23 accordi ¢ P
U. 8. Bur, Lab. Stat,| March | Feb. | March | Nov. | May | CcOrding to average use o
Retail Food 1929 | 1929 | 1928 | 1925 | 1924 such materials. Wages index
1913 = 100 153.0 | 154.4 | 151.4 | 167.1 | 141.0 | . lati x
Cost of Living March | Feh, | March | Nov, | March | IS Trelative average maximum
Nat. Ind. Conf. Bd. | 1929 | 1929 | 1928 | 1925 | 192 hourly wage of motormen,
1914 = 100 159.8 | 161.0 | 181.1 | 171,8 | 159.8 conduct d
Industrial Acfivity | March | Feb. | March | Feb, | July ors and operators on
Elec.World—Kw.-hr.[ 1929 | 1929 | 1928 | 1929 | 1924 136 of the largest street and
used 1923-25 = 100 | 135.7 | 140.4 | 118.2 | 140.4 | 73.4 ifteruh il d
Bauk Clearings March | Feb. | March | Feb, | May | [nterurvan railways operate
Outside N, Y. City | 1929 | 1929 | 1928 | 1929 | 1924 in the United States, weighted
1926 = 100 103.9 | 110.1 | 101.6 | 110.1 | 5%.4 sty 1o th ber of
e Fuliares | Marsh) ok, | Wik g, |t R ot
umber 192 such men empioye n
Liabilities (Millions)| 1703 | 1720 | 2001 | 2231 | 1348 d REOYEER =
- 62.26 | 53.20 |122.95/ 23.13 roads.

for the street railway and the muniei
light and power systems. His comp:
would add to the power resources of |
city by an additional development g
augment the equipment of the railw
Payment would be spread over a per
of twenty years and the city of Edm
ton would be required to create a fi
foy payment of debentures on muni‘%
utilities outstanding on Dec. 31, 19
This amounts
234,701.

to approximately

Foreclosure Suit Against ris
Line—A bill in equity was filed in
United States District Court at
delphia on April 19 by the Union
Company, of Maryland, trustee fo
foreclosure of a mortgage on prope
the Trenton, Bristol & Philadel
Street Railway, Bristol, Pa. This n
gage covers the outstanding 30
bonds, amounting to $544,500 on
no interest has been paid since
The default in interest amounts
$108,900.

New Director in Oakland —
Lloyd, purchasing agent Key Sy:
Transit Company, Oakland, Cal.,
been elected to the board of dir
to fill the vacancy caused by the
nation of C. P. Murdock. Mr.
has been connected with the Key |
tem for twenty years.

Oklahoma Railway Acquisitions—
Interstate Commerce Commission
anthorized the Oklahoma Railw.
acquire control by lease of the Okla
City Junction Railway, a 6-mile
and permitted to acquire control of
5-mile Oklahoma Belt Railway to pu
chase of capital stock and by lease..

Decrease in Net for March Q
in Providence—Totaling $644,549,
gross operating revenue of the U;
Electric Railways, Providence, R.
for March, showed a decrease of 2
per cent, compared with the prece
month. Net earnings for the
amounted to $41,435, after dedu
interest and all other charges.
was a decrease of 13.83 per cent,
comparison with net earnings for Mar:
1928. For the quarter ended March .
the company showed gross earnings |
$1,867,712, a decrease of 4.77 per ce
compared with a similar period
year. Net earnings, after all char
amounted to $96,543, a decrease of 42.
per cent over the March quarter in 192

Deposit Time Extended for Mic|
Railroad Issue—Notice has been issu
to holders of Michigan Railroad fi
mortgage five-year 6 per cent gold bo
due on May 1, 1924, that the
holders’ protective committee for
issue, comprising Allen G. Hoyt, S
ley A. Russell and William W. B
will receive deposits under the a
ment dated Oct. 23, 1924, until May
next. Holders failing to deposit
bonds on or before that date will n
be entitled to become parties to
agreement or to share in the ben
thereof, and will acquire no righ
thereunder. The Bay City-Flint div
sion of the Michigan Railroad is reporte
sold to two Saginaw scrap-metal dealer
The sale included 47 miles of track, a
overhead wires and 39 interurban cars.

Spokane Railways Sells Park—Nat:
torium Park, amusement park of Spe
kane, has been sold by the Spokal
United Railways to Lonis B. Vog
concessionaire. The reported price
$100,000.

-
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Personal [tems

E. R. Heiny Promoted

 RECOGNITION of his successful
ndling of a number of dificult prob-
in the rehabilitation of the Lincoln
n Company, Lincoln, Neb., after
1 been taken over by Nebraska units
e United Light & Power Company,
Heiny, general superintendent, has
romoted to the position of vice-
t and general manager. Mr. Heiny
oughly trained on both the tech-
nd execntive sides of the work of
g street car service.

as gradnated in 1908 from the
ersity of Pennsylvania as an elec-
engineer, and immediately entered
service of the Philadelphia Rapid
1sit Company, being a member of
gineering corps for four years.
there he went west into the service
McKinley interests, operators of
mber of interurban lines out of St.

E. R. Heiny

becoming, during his nine .years
service there, division superintendent
the lllinois Traction Company, a
ber of the McKinley group. In
he was made superintendent of trans-
tion for the Lincoln Traction Com-
“then locally owned. Later he be-
general superintendent, and has been
arge of the operating end ever since
, divorced from other utility service
centered activities on transportation.
Heiny has been able not only to
e the company to popular favor,
also has been diligent in effecting a
dng agreement with the regulatory
orities that has gained willing co-
tion in eliminating unnecessary car
, and in developing supplementary
ervice. Eight bus lines giving better
ce, earning larger gross revenues, and
ng less to operate have so far been
lished. His efforts at co-ordinating
ce while keeping it satisfactory 1s
cted in a constantly increasing surplus.

44"

P

hanges on South Shore Lines

H. James, was recently elected vice-
ent of the South Shore Lines. He
have direction of all traffic matters,
ding rates and divisions. Mr. James
d the Commonwealth Edison Com-
in May, 1925, and was appointed to

the president’s office, a position he still
holds.

In December, 1925, under instructions
from Samuel Insull, he organized and was
appointed executive in charge of the traffic
bureau, and at the same time was also
appointed vice-chairman of the executive
traffic committee.

In June, 1928, he joined the Chicago,
South Shore & South Bend Railroad as
assistant to the chairman, and in March,
1929, was elected a vice-president of that
railroad.

In March, 1929, he was elected a vice-
president of the Chicago, Aurora & Elgin
Railroad, and in April, 1929, a vice-presi-
dent of the Chicago, North Shore & Mil-
waukee Railroad.

Three changes were pnt in effect on
April 1 by Charles H. Jones, general
manager.

William H. Ragsdale, formerly general
shop foreman, became master mechanic.

Merle Aldrich, formerly electrical engi-
neer, became engineering assistant to mas-
ter mechanic.

Charles F. Ludden, formerly assistant to
Mr. Aldrich, became acting electrical engi-

neer.
—_——

Changes in West Penn

Paul M. Mase, formerly assistant gen-
eral auditor with the West Penn Electric
Company, has been made controller of the

Monongahela West Penn Public Service :

Company and subsidiary companies, with
headguarters at Fairmont, W, Va.
first West Penn connection was with the
Pittsburgh, McKeesport & Greensburg
Street Railway in 1904 in the capacity of
clerk and from 1906 to 1910, inclusive, he
was cashier at Oakford Park. For nearly
twenty years he has held various respon-
sible positions in the accounting department
of the Pittsburgh office, culminating in his
promotion to controller of “Monongahela
West Penn” Mr. Mase was born in
Greensburg, Pa., and received his early
education there, later attending Ohio State
University for three years.

“Due to Mr. Mase’s promotion, a number
of advancements and changes has been
made in the acconnting department. A. W
Evans, auditor of disbursements, assumes
jurisdiction of the distribution and payroll
work in addition to his present duties, and
reports to M. W, Glover, general auditor.
Mr. Evans has been with the company
since Nov. 1, 1921, being employed irom
then until March 1, 1923, as chief clerk in
the disbursement department. On the lat-
ter date he became auditor of disburse-
ments.

Prior to becoming affiliated with the
West Penn organization, Mr. Evans spent
ten years with the Midvale Steel & Ord-
nance Company as chief cost accountant,
two years in the army as first lieutenant
with the ordnance department, and two
years as resident auditor for the General
Electric Company at the plant of the
Allegheny Steel Company in Brackenridge.

George W. Buchanan is appointed to the
position of assistant auditor of disburse-
ments, He was formerly distribution
auditor in Cuba and Mexico for The
Foundation Company of New York City.

Other changes affect the duties of F. S.
Diebold, who -in addition to work orders
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His *

has been put in charge of payrolls and
construction, and those of R. C. Oswald,
who is now chief clerk in charge of dis-
tribution and vouchers.

Honor for G. W. Van Derzee *

G. W. Van Derzee, vice-president and
assistant general manager of The Mil-
waukee Electric Railway & Light Com-
pany, was unanimously elected president of
the Wisconsin Ultilities Association, Mil-
waukee, Wis.

His first work with The Milwaukee
Electric Railway & Light Company was
in power sales and he shortly became as-
sistant to S. B. Way, then vice-president.
A while after Mr. Way became president
of the company, Mr. Van Derzee was
made vice-president and assistant general
manager, in which position he continues.

After graduating from the University
of Wisconsin in 1908, Mr., Van Derzee
spent some time in graduate work and on
the instruction staff at the Houghton School
of Mines, after which he entered the
shops and later sales forces of the General
Electric Company in Milwaukee.

G. W. Van Derzee

He has been active in the commercial
and public relations work of his company.
In his present position, he has general
supervision over the advertising, com-
mercial, rate, accounting, purchasing and
stores, and publicity departments and for
years has been_president of the company
Employes’ Mutual Savings and Building
and Loan Association.

Mr. Van Derzee has had much to do with
arranging the programs for some of the
later conventions of the Wisconsin Elec-
trical Association and more recently has
been actively interested in the National
Electric Light Association and the Asso-
ciation of Edison Illuminating Companies.

Milton R. Stahl, au attorney of St.
Louis, Mo., has been appointed by Gov-
ernor Henry S. Canlfield of Missouri to
the chairmanship of the Missouri Public
Service Commission. His term as com-
missioner will expire on April 15, 1935.
He succeeds Dudley Calfee, of Jefferson
City, as a member of the board and re-
places Almon Ing, of Poplar Bluff, as
chairman. Mr. Ing is still a member of
the board. Mr. Stahl is a graduate of
the University of Missouri, class 1916,
and studied law at the Washington Uni-
versity Law School in St. Louis, He
served abroad during the war and then
returned to the law school and graduated
in 1920. He is 35 years old.



G. H. Stagg with Niagara Gorge

George H. Stagg has been appointed gen-
eral passenger agent for the Niagara Gorge
Railway, Niagara Falls, N. Y., operating
the scenic belt line in the lower Niagara
gorge. This appointment was announced
by Lee H. Jones, traffic manager of the
company, and approved by A. D. Robb,
vice-president.

For several years Mr. Stagg has been
traveling passenger agent for the Sea-
board Air Line at Buffalo. He started his
railroad career as a boy at the Elmira
office of the Lackawanna Railroad where
he spent twelve years, finally being ad-
vanced to city ticket agent. In 1901 he
resigned to become associated with a
Buffalo firm, but in 1905 returned to rail-
roading, accepting the position of city pas-
senger agent for the Erie Railroad in New
York City. In 1912 he became associated
with the Seaboard Air Line and has held
the position of traveling passenger agent
for that company until his resignation to
become general passenger agent for the
Niagara Gorge Railway.

Mr. Stagg was born in Philadelphia.

M. L. Hibbard Succeeds
W. R. Putnam at Boise

M. L. Hibbard, for the past year assist-
ant general manager of the Idaho Power
Company, Boise, Idaho, has been made
vice-president and general manager, suc-
ceeding W. R. Putnam, who resigned to
join the Electric Bond & Share Com-
pany’s organization in New York, in which
system the Boise property is included.

Mr. Hibbard has had a wide experience
in the utility field. Executive positions he
has held include that of superintendent of
the electric department of the Union Light
& Power Company, Fargo, N. D., and later
general manager of that company; engi-
neer for the San Antonio Gas & Electric
Company and the San Antonio Traction
Company, San Antonio, Tex., in charge
of engineering and construction of the gas,
electric and street railway systems; general
manager of the Fargo & Moorhead Street
Railway ; assistant vice-president in charge
of operation, Northern States Power Com-
pany, Minneapolis, and later chief operat-
ing engineer of that company.

Mr. Hibbard is a graduate of McGill
University, Montreal.

Changes in Washington
Company

New appointments have recently been
announced by George Newell, local man-
ager in Everett of the Puget Sound Inter-
national Railway & Power Company.

C. Coates, general superintendent of
Pacific Northwest Traction Company,
North Coast Transportation Company and
Portland-Seattle Stage Company. T. F.
Marsh, assistant general superintendent.
E. M. Swift, superintendent of equipment.
W. Ringrose, assistant treasurer.
George Lancaster, purchasing agent.

All of these report to Mr. Newell.

H. R. Leigh, formerly assistant to Col.
M. D. Mills, is appointed superintendent of
the North Coast Transportation Company
and the Portland-Seattle Stage Company.
P. T. Lee continues as superintendent of
the Pacific Northwest Traction stage lines
and is also appointed assistant to H. R.
Leigh. L. R. Holt is appointed general
foreman of all stage transportation.

Charles H. Clark

Cleveland Men in New Posts

Messts. Clark and George well known for
their outstanding work in
engineering fields

ITTLE need be said to the readers of

4ELECTRIC RATLWAY JOURNAL in the way
of introducing Charles H. Clark and
Howard George, who recently stepped into
new roles in Cleveland. Both have a back-
ground of electric railway cxperience in
operating and mechanical capacities.

MR, CLark AT CrevELaxp Sixce 1901

Mr. Clark, who became civil engineer
of the Cleveland Railway, on April 1,
working directly under President Alex-
ander, first became identified with work
in Cleveland in 1901 when he took charge
of the track work of the Cleveland Elec-
tric Railway. He remained engineer of
way until 1907. ‘For about a year he was
connected with the International Railway as
engineer of way, and later was associated
with the Andrews & Stanley interests,
first on the New York & North Shore
Traction System.and later as cngineer of
maintenance of way Rochester Railway.
In 1909 he returned to the Cleveland Rail-
way as chief engineer.

WAs ForMERLY A MANUFACTURER

Mr. Clark began his railway career in
the manufacturing end of the business
with William Wharton, Jr.,, & Company
as draftsman. Although he was graduated
from Cornell University in 1892 he had
started work a long time previous to that
incident. At twelve years old he was a
water boy on the West Shore Railroad.
Later in the employ of T. W. Harris,
contractor, he assisted in building the rail-
ways in Scranton, Cleveland, Troy and
Norristown. Out of this work he drifted
into general engineering and was engaged

~

Howard George

m the work of helping to build the Tre
Falls dam. From this work he
identified with the Utica & Mohawk
ley Railway and had charge of the
struction of that line for the An
Stanley syndicate. For these same in
lie went to Cleveland in 1901.

MRr. Georce BeGan His CAarrer
NEW JERSEY

Mr. George, who gives up the
superintendent of research for s
tendent of way, was well known
sistaut chief engineer of the Publ
ice Production Company in Newark, |
prior to his becoming superin
of research for the Cleveland Rail
year. He began his career in the |
industry in 1906 with the Public S
Railway. There he remained until
1925, serving successively as field
division engineer, assistant to chie
neer and engineer of maintenance o
It was in the latter-mentioned ¥
he was transferred to the Public
Production Company, the construct
sidiary of the Public Service Cor
Mr. George has been very active in
can Electric Railway Association
particularly in the Engineering Assoc
From 1923 to 1928 he served as c
ol the committee on way and stru
He has represented the American Eles
Railway Association sectional ecom
on tie specifications of the American ¢
neering standards committee, and als
on specifications for special tracl
materials. i

Mr. George is a graduate in civil &
neering of the University of Pennsyly:
class of 1907.

—_————

William C. Edwards has assun
directorship of the Texas Public S
Information Bureau and the edit
of the bureau news bulletin. T
few years Mr. Edwards has spe
Washington, D. C., and Atlanta, G
the April 15 issue of the Public Ser
News. Mr., Edwards states the p
of the bureau is not only to furni
public with accurate information re
ing public utilities but also to contrit
to the upbuilding of Texas.

J. N. Shannahan, president of
Omaha & Council Bluffs Street Railw
and chairman of the advisory council
American Electric Railway Assoc
has been chosen to head the comr
for the celebration of the 75th an
sary of the admission of Nebraska f
United States as a territory. Ap]
ment to this civic committee is
flection of the high esteem and pul
confidence which Mr. Shannahan
won in Omaha and Nebraska in his t
yvears as head of the utility.

H. L. Engelhardt was recently
moted to the newly-created positi
safety engineer in charge of the
division, a new division anthorize
the California Railroad Commission.
Engelhardt, who assumes this role
May 1, has had many years’ exper
in safety work and during his two
employment with the commission
devoted his entire efforts to tha
of work. He will be assisted in h
duties by three safety inspectors, W
Lemon, H. . Lemon and A.
Meininger. This new division will
vestigate serious accidents and “will
able the commission to serve the |
even more adequately than before in t
important respect.” |
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essrs. Nicholl and La Monte

in New Roles

s a farewell to Thomas H. Nicholl who
ned as superintendent of motive power
the Union Traction Company of Indiana
‘April 1, his associates expressed their
yreciation of his services in the form of
nquet held at the Hotel Stilwell in
derson, Ind. Mr. Nicholl has accepted
osition with the Cleveland Railway in
research department.
om September, 1914, to 1916, he was
ged as light and power solicitor with
Traction Light & Power Company,
rson, Ind. In May, 1917, during the
[d War, Mr. Nicholl entered the First
Officers Training Camp at Fort
amin Harrison. Upon completion of
raining course he received a commis-
as Captain of the Tenth United States
try, where he served through the
jon of the war. His first position
leaving the army was with Ball
ers, Muncie. He next was employed
anager of the Komo Chemical Com-
vy, Kokomo, where he remained until
resignation in August, 1922, to accept
osition as acting superintendent of mo-
power with the Union Traction Com-
iy of Indiana, in which capacity he has
n engaged until his recent appointment
Jleveland. During the past year or two
. Nicholl has been active in the Central
ctric Master Mechanics Association,
ug its first president and now chairman
the standardization committee and a
rember of the handbook committee of that
anization,
‘ Ir. Nicholl was born at Baltimore, Md,,
‘on Dec. 11, 1893. He received his educa-
jon at the University of Michigan.
. Nicholl was succeeded by Heber La
ate, purchasing agent for the past three
s. He will retain this position in addi-
| to his new duties with headquarters
derson. Mr. LaMonte’s first railroad
was with the Erie Railroad in May,

ef yard clerk and assistant yardmaster
untington, Ind. In January, 1913, he
romoted to general yardmaster, which
on he occupied for several years. He
left railroad service and was engaged
various official capacities with the An-
son Rubber Works until the fall of
From 1923 to 1926 he was in the
ertising and brokerage business out of
icago. His first electric railway service
an in 1926, as purchasing agent with
Union Traction Company of Indiana,
ich work has culminated in his present
intment to superintendent of motive
ower. Mr. La Monte was born on April
1891, at Huntington, Ind. After grad-
ing from the Huntington High School
1908, he attended the University of In-
a for three years.
.

William E. Wood, of Richmond, pres-
nt Virginia Electric & Power Com-
y, who has been on a brief pleasure
 to Europe, has landed in New York
m the Lloyd Sabaudo liner “Conte
ande.” Mr., Wood remained in New
rk for a few days on business for
Virginia Electric & Power Company
ore continuing on to Richmond. Mr.
ood sailed on the “Berengaria” on
arch 8 from New York and spent most
the time in Germany and Spain. He
ook the steamer at Gibraltar on April 8.
J. P. Potter, vice-president Key Sys-
n Transit Company, San Francisco,
., was recently elected vice-president
e Pacific Railway Club for the com-
year.

‘when he was employed as yard clerk, -

Curtis L. Hill

o

Messrs. Hill and Lamb Will Give
Tacoma Best Service

An ambitious program has been laid out
by Curtis L. Hill, new manager of the
Tacoma Railway & Power Company,
Tacoma, Wash. In outlining the new
policies of the company and its associated
companies, the Tacoma Bus Company and
Pacific Traction Company, Mr. Hill an-
nounced that the bondholders plan an
aggressive business policy involving the
expenditure of $366,000 for track and equip-
ment improvements. He invited construc-
tive criticism of the service saying that
the problem was an engineering one and
not a political problem and that he wanted
all to consider the Tacoma Railway &
Power Company a Tacoma institution.

Mr. Hill, a native of Tacoma, was edu-
cated in engineering at the University of
Washington, served overseas in the air
service, and has engaged in private engi-
neering practice since the war. He has
been affiliated with the Puget Sound Power
& Light Company and the Tacoma Rail-
way & Power Company since 1920, having
served in the power department during
that period.

L. L. Lamb, who becomes general super-
intendent of the railway, has been with the
Tacoma Railway & Power Company since
1911 in varions capacities connected with
the maintenance of railway equipment. He
has a wide experience in this kind of work.

The remaining members of the reorgan-
ized personnel were mentioned previously
T ELECTRIC RAILWAY JOURNAL NEWS.
Change in the control of the system to the
hands of Richard T. Sullivan, Tacoma
representative of the bondholders, was
effective April 1. The Stone & Webster
control had extended over the past 27 years.

L. L. Lamb
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This change, by which direction of the
company is lodged with local Tacoma
interests, was foreshadowed some weeks
ago by Scott Z. Henderson, receiver for
the Puget Sound Electric Railway, former
operator of the Tacoma-Seattle interurban
and owner of the stock and second mort-
gage bonds of the Tacoma Railway &
Power Company. Under the plan Mr. Sul-
livan remains in executive control instead
of general manager of the system. The
change involves the Pacific Traction and
Tacoma Bus Companies as well as the
Tacoma Railway & Power Company.

————

Homer Loring

Homer Loring, whose election to the
board of directors of the Boston Elevated
Railway, Boston, Mass., was mentioned
previously, has always elicited the eternal
“how” {for his singular achievements in
restoration and rehabilitation. He first
came into the limelight some years ago
when, as State Administrator for the Com-
monwealth, he instituted several polices of
economy in the state service. Later he
took over the control and rehabilitation
work of the Eastern Massachusetts Street
Railway, then known as the Bay State
Street Railway, and when he left that posi-
tion he was elected to the board of direc-
tors of the Boston & Maine Railroad. He
became its chairman and was instrumental
in bringing abont the financial reorganiza-
tion of the company, the reconstruction of
its terminal facilities and the building of
the new North Station. His latest work
has been in connection with the restoration
of the textile industry.

On the directorate of the Boston Ele-
vated Railway there may not be very much
to do unless the relation of the road to the
Commonwealth changes, for the company
is under public control, managed by a
Board of Trustees.

All other directors were re-elected at the
April 1 meeting.

A. LeRoy Hodges in
Massachusetts

Public trustees of the Eastern Massa-
chusetts Street Railway are confident that
A. LeRoy Hodges will bring to the Brock-
ton district an enthusiasm and a back-
ground of valuable experience.. His ap-
pointment as manager of the Brockton
District, effective on April 9, was men-
tioned in the ELECTRIC RAILWAY JOURNAL
NEws.

For several ycars Mr. Hodges was as-
sistant general manager and a director of
the Brooklyn City Railroad, a system with
230 miles of lines and operating 1,300
cars. During his conncction with the
Brooklyn company the road was completely
rehabilitated, and the entire rolling stock
modernized.

Mr. Hodges began his strect railway
career with the Westchester, Kennett &
Wilmington Railway, Kennett Square, Pa.,
as secretary to the general manager. In

.1908 he was sccretary to the assistant gen-

eral manager of the switch board depart-
ment of the General Electric Company at
Schenectady, and in 1911 became secretary
to Vice-President and General Manager
A. W. McLimont, of the Michigan United
Railways, Jackson, Mich. When this prop-
crty was leased to the Commonwealth
Power, Railway & Light Company, he was
appointed chief clerk to C. E. Morgan, gen-
eral superintendent Michigan Railway, and
continued in that capacity at Jackson and
Grand Rapids until he went with the



Brooklyn City Railroad in October, 1919,
under Mr. Morgan.

Since the promotion of A. J. Boardman,
former Brockton manager, to be vice-presi-
dent and acting general manager, the public
trustees have had under consideration nu-
merous streect railway operating men, in
various parts of the country, for the Brock-
ton management.

C. W. Squier in New Post

Clarence W. Squier, formerly of the
staff of ELecTrRic RAILWAY JOURNAL,
has assnmed his new duties as associate
cditor of Mechanical Engineering, pub-
lished by the A.S.M.E.

Not a theorist alone, but a practitioner,
Mr. Squier is also a correctionist whenever
and wherever he is brought face to face
with needed transit improvements and de-
velopments. Testimony of this fact is seen
in his four years' activity with the General
Electric Company as designer of control
apparatus, and in the capacity of designing
engineer with the Sprague Electric Com-
pany when that company was pioneering in
multiple-unit control apparatus. This in-
tensive experience was to be extended
across the Atlantic in 1904. At the
Pittsburgh Works of the Westinghouse
Company he followed the testing and equip-
ping of the first 35 electric locomotives
for the New York, New Haven & Hart-
ford electrification.

In 1908, with a background of high spots
in practical equipment work, Mr. Squier
went to Brooklyn, where he was an im-
portant factor in the preliminary work
looking toward the unification of the
Brooklyn Rapid Transit System. After the
dual rapid transit contracts were signed,
Mr. Squier was appointed assistant statisti-
cal engineer for the Public Service Com-
mission for the First District, State of
New York. It was these duties he re-
linquished in 1918 to become associate
editor of ELECTRIC RAILWAY JOURNAL,
which saw, and later found in him, a valu-
able link in the chain of theoretical and
practical transit development.

—_—i

David V. S. Maxwell, retiring presi-
dent of the Schnectady Rapid Transit,
Inc., Schnectady, N. Y., has been made
superintendent of bus operations, follow-
ing the purchase of that company by
the Schenectady Railway. Other offi-
cers, who will continue with the new
owners, are Olin T. Randall, secretary,
and Ernest H. James, treasurer. Until
a survey of the bus operations in Sche-
nectady and vicinity is made, the same
policies will govern the continued opera-
tion as prevailed at the time of the pur-
chase.

Julius Klein, director of the United
States Bureau of Foreign and Domestic
Commerce since 1921, has been ap-
pointed Assistant Secretary of Com-
merce by President Hoover. Mr. Klein
is a Californian by birth and a rec-
ognized authority on commercial and
trade matters. He is a regular contribu-
tor to periodicals on the subject of
foreign trade and on economic and
commercial problems.

J. D. Barnhart, for the last eleven
years superintendent of shops of the
electrified lines of the Illinois Terminal
Railroad at Decatur, IIl, is now in
charge of the shops of the former Illi-
nois Terminal Company, at Federal, Ill,,
a suburb of Alton, his territory and juris-
diction having been extended to in-
clude that plant. Mr. Barnhart joined

the Illinois Traction Systemi as mmaster
mechanic at Granite City and two years
later became superintendent of shops in
Decatur, His latest advancement puts
him in charge of car shops of both the
steam and electric lines of the system.

A. Balfour Brehman has been elected
president of the Union Traction Com-
pany, Philadelphia, operated under lease
by the Philadelphia Rapid Transit Com-
pany. He succeeds the late Jeremiah
Sullivan. At the special meeting of the
board a new office of chairman of the
board of directors was created, to which
Arthur V. Morton, vice-president of the
Pennsylvania Company for Insurance on
Lives, was elected. An executive com-
mitee of the board was also formed,
composed of Edward M. Story, chair-
man; Joseph Gilfillan, Arthur V. Mor-
ton, John H. Mason, Sr.,, and John J.
Sullivan., Officers of the company are
ex-officio members of the committee.

John Leisenring has been appointed
assistant to the chief engineer of the
Illinois Terminal Railroad System,
Springfield, I1l. One important duty will
be supervision over problems involved in
the operation of the railroad propertics
of the company including direct power
supply facilities.

OBITUARY

William Gillies Ross

The life of the late William Gillies Ross,
president and managing director of the
Asbestos Corporation, Ltd., director and
executive of many important industries and
companies in Canada, and one of the best-
known street railway experts in America,
was crowded with successful effort in
many phases of Dominion activity. A
skilled economist and an astute financier,
he played an important part in the reorgani-
zation and development of many Canadian
enterprises.

Born in Montreal on Aug. 6, 1863, he
was educated at the Montreal High School
and in 1880 entered commercial life as a
chartered accountant. Eight years later he
associated himself with the late James Ross
in the electrification of the railways in
Winnipeg, Toronto, Montreal and St. John,
and the organization of electric railways
in Jamaica and Mexico City. He was
named comptroller of the Montreal Street
Railway in 1896, and assumed the manag-
ing directorate of that company and of the
Montreal Park & Island Railway in 1904,
retaining these two posts until 1910 when
he entered the asbestos business. During
these years he had also become second
vice-president of the Montreal Light, Heat
& Power Company ; director of the Domin-
ion Iron & Steel Company; president of
the Quebec Railway, Light & Power Com-
pany; and president of the Canadian Street
Railway Association. He served as presi-
dent of the Street Railway Accountants
Association of America in 1904, and in
1910 as vice-president of the American
Street Railway Association. In this latter
post he was the first Canadian so to serve.
Mr. Ross founded and was first president
of the Montreal Street Railway Mntual
Benefit Society, an organization devoted
to the relief and care of the electric rail-
way’s employees.

His war work, particularly his organi-
zation of the Navy League in Canada and
his founding in the Dominion of the British
sailors’ relief fund, was recognized by His

Majesty the King, who awarded him t!
Special Service decoration in appreciatit
of efforts on his part which resulted
more than $3,000,000 being obtained to a
the widows and children of British ar
Canadian seamen who had been killed du
ing the war.

As an accountant and economist Mr. Ro
had few equals in the Dominion. Wh
experts from the United States and Gre
Britain needed aid in their efforts to sol
the intricate task of rearranging the J
counting of the Dominion Iron & Ste
Company and of the Dominion Coal Co
pany, he, in a short time, helped material
by suggesting the installation of methox
which are still in use by these corporatiol
In every company which he directed,
reorgamzed the systems of accounting.
was frequently consulted by leaders
industry on accounting and financial pre
lems.

At the time of his death, Mr. Ross w
president and general manager of the /
bestos Corporation Limited; vice-preside
and director of the Amherst Park L.
Company ; director of the Canadian Gene:
Electric Company, Ltd.,, and director ﬁ
the Fire Insurance Company of Canada.

e ——r “

P. W. Ellis, chairman Toronto Tran:
portation Commission, Toronto, Ont
died in that city on April 22. He wa
a pioneer in the movement which r¢
sulted in the province acquiring a h
dro-electric system of its own, and w:
interested in a score of public and p’é
vate enterprises. He was the first pre:
ident of the Canadian Manufacturer.
Association, and had served as vicﬂ
chairman and treasurer of the Ontari
Power Commission and as a member ¢
the first hydro-electric power commis
sion. The Toronto Globe stated that
was his strong zeal for public owner
ship showing itself in early life that en
listed the time, talents and energy c
Mr. Ellis in the service of the peopls
If it were in the public interest n
sacrifice was too great for him to mak
He had made a thorough study of lab
questions which proved of value to hir
in the discharge of his duties. He wa
71 years old.

William J. Curtin, former genexg

counsel for the Eighth and the Nin
Avenues Railways in New York and fo
the Brooklyn-Manhattan Transit Cor
poration, is dead. Mr. Curtin was bor
in Buffalo 59 years ago. He attende
the Buffalo Law Schoo! and became 2
assistant district attorney in that city
later coming to New York.

Andrew F. Daley, for 22 years generz
foreman of construction for the Rock
ford Electric Company, operating
railway system in Rockford. Ill., die
April 19. He was born in Baldwinsville
N. Y., 64 years ago.

Franklin D. Jones, lawyer and author
died recently. He was a recognize
anthority on trade associations and wa
prominently identified with several o
them. His book on trade associatiol
activities and the law was recognized a
the standard authority in the trade asso
ciation field, while his historical develop
ment of the law of business competitiol
is considered the most thorough an
scholarly treatment of that subject i
print.

C. H. Bartels, for 25 years employe:
by the East St. Louis & Suburban Rail
way, East St. Louis, Ill, first in th
claims department and later as a specia
agent, died recently.
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HILE purchases of electrical
/ material and wire for transmission
and other purposes undoubtedly
. been held up during the past few
ks due to the fluctuating prices of cop-
the purchase of track material has
> forward and a number of noteworthy
ts have gotten under way with the
of better weather.

is announced that the Milwaukee Elec-
Raxlway & Light Company will spend
 than $1,000,000 in renewing and ex-
g its street railway trackage during
ar, including an extension of double
which will add nearly 2 miles to the
ny's system. The program is co-
ted with municipal street paving
s so that the entire width of certain
ts will be improved simultaneously.
iddition, costly special work is to be
d at a number of important inter-

s.

rginia Electric & Power Company,
mond, Va., launched its spring and
mer program with the reconstruction
000 ft. of single track on its Q Street
preparatory to paving the thorough-
with 6,000 yards of vitrified brick.
projcct. which will cost $60,000, is
of a $250,000 improvement outlay set
completion during 1929, The company
recently purchased 1,200 International
twin ties for T-rail. The Bethlehem
Company is supplying one carload of
tieplates, 660 tons, 7 in., sec. 407-A
and 160 tons, 80 Ib. A.S.C.E. T-rail.

City To REPAVE TRACKS IN SEATTLE
AND REeconNsTrRUCT ELEVATED

1e city purchasing agent, Seattle,
., has received a low bid of $28,304
the Bethlehem Steel Company for
solid manganese, special track layouts
1,100 tons of rail for the municipal
t railway lines. An ordinance appro-
ing $28,000 from city funds has been
ared to cover the cost of paving the
icipal street railway’s share of the
improvement on Second Avenue
h and to do the necessary track recon-
tion. The City Council has also passed
Il appropriating $140,000 for the re-
truction of the elevated railway struc-
on West Spokane Street and East
ginal Way,

e Cleveland Railway has started a
000 track extension program in the
eland Heights district,. When com-
d the fare in Cleveland Heights will
increased in accordance with a franchise
ted last December. Approval has been
n for the purchase of brake shoes to
lue of $55000 from the Railway
al Company; 40,000 creosoted, red
ties from Repuhl:c Creosoting Com-
ny, $70,000; and weatherproof copper
Ieofrom the American Electrical Works,

-

igineers of the Capital Traction Com-
. Washington, D. C., are planning to
tall new rail and paving on Connecticut
rene, a distance of 3,116 ft., and on
1svivania Avenne from 9th to 15th
. The Connecticut Avenue work is
nated at $28,000 and that on Pennsyl-
vania Avenue at $38,000.
. legheny Valley Street Railway, Pitts-
. has received 370 tons of 70-Ib.
I'all to ‘be used for rebuilding the line
tween Aspinwall and Cheswick.
Construction of about 4 miles of street

pring Construction Programs
Getting Under Way

railway track in Vancouver, B. C, is
promised by W. G. Murrin, vice- president
British Columbia Electric Ral]way, in a
statement discussing the question of raising
the fares from 6 to 7 cents. Various other
major track extensions are also under con-
sideration.

For sundry maintenance and improve-
ment work the Chicago Surface Lines has
recently purchased 250 tons of 7-in. rail,
100,000 1b. hook-head spikes, 13,500 we]dmg
plates, 15,000 tierods, 178,000 b, trackbolts,
54,000 lb we]dmg rods, 2,120 switch ties
and 130 crossing ties. Lme material pur-
chased includes 1,800 wood strain insulators,
3,500 insulated bolts, 100 quick-hreak
swntches, 9,375 split pole sleeves, and 75,000
ft. soft-drawn span wire.

Track reconstruction under way and con-
templated on the lines of the Duluth Street
Railway, Duluth, Minn., has necessitated
the purchase of 10 000 tamarack ties, 2,400
white oak ties, 2000 tieplates, 120 kegs of
spikes and 20 kegs screw spikes. Orders
have also been placed for 500 gross tons
5-in. Illinois section 8040, 25 gross tons
7-in. Lorain Steel Company section 93/507
and 18 gross tons 7-in. Lorain Steel Com-
pany section 114/480 steel rails, as well as
5 miles No. 00 trolley wire.

An extensive program of track construc-
tion and reconstruction is indicated by the
purchase by the Toronto Transportation
Commission, Toronto, Ont., of 1,200 gross
tons 122-1b. section L.S. 122-491 grooved-
girder rail, 50 gross tons 140-1b. section
L.S. 140-468 girder-gnard rail, 50 gross
tons 114-1b. section L.S. 114-480 girder-
guard rail, 11,000 standard trackbolts,
25,000 combination flat tieplates, 10,000
track spikes, 3,000 7-in. rail bonds, type

Exhibitograph No. 9

MANUFACTURERS!
A.E.R.A. Exhibit Committee
Reports
52,308 sq.ft. of space

asked for at the :

ATLANTIC CITY
CONVENTION

in ONE week

after space applications
had been mailed.

If you are going to exhibit this year

Better File Your Application
Before May 13

Only 102,489 sq.ft. available

BIGGEST AND BEST
CONVENTION EVER.
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AW-8, 750 pairs 26-in, six-hole standard
splice ‘bars and 600 pairs 122-Ib. welding
splice bars. This is in addition to seven
complete special trackwork layouts and
400,000 granite paving blocks.

The Connecticut Company, New Haven,
Conn., has ordered 1,600 tierods, 800 kegs
track spxkes. 1,035 gross tons of rails, 550
pair joint plates, 379 kegs trackbolts and
2,000 steel ties.

A program of track improvement and
reconstruction undertaken by the Twin
City Rapid Transit Company, Minneapolis,
Minn., has necessitated the purchase of a
quantlty of material, including 700 gross
tons 5-in,, 80-1b. T-rail, section 8040, 800
gross tons 6-in., 100-1b. T-rail, section
10020 (both orders filled by Illinois Steel
Company) 400 kegs railroad spikes, 8,000
white oak ties, 5,000 cedar ties, 33,600
vitrified paving brick, and 6,600 bbl. Port-
land cement. Two single-track branch-
offs and five standard 75-ft. radius switches
were supplied by the Lorain Steel Com-
pany. Line material purchased included
133,000 ft. f&-in. seven-strand, double per-
fected galvanized wire, and 70,000 ft. }-in.
wire from Jenney, Semple, Hill & Com-
pany. For work on car repair and re-
modeling there were ordered 1,500 34-in.
steel car wheels and 150 steel billets from
Hlinois Steel Company, 25,000 ft. Southern
white oak and 12,000 ft. No. 3 commion
oak lumber from various dealers, 200,000
gal. asphalt road oil were ordered from
Standard Oil Company, and 30,000 gal.
viscoline lubricant from Phillips Petrolenm
Company. New road building machinery
purchased includes one No. 7 Rex con-
crete mixer, a No. 818 all-steel Universal
crusher, and a §-cu.yd. shovel, supplied by
the Motor Power Eqmpment Company
and powered with a 25-hp. General Elec-
tric motor.

Lenica VALLEy Transit CompanNy Buys
TRACK MACHINERY

Purchases of the Lehigh Valley Transit
Company, Allentown, Pa., include 4,000
white oak ties, and a number of special
track appliances, including two No. 8 BP
L.G. electric grinders from the Chicago
Pneumatic Tool Company, one Eccentric
rail grinder No. 138 and one Sansom rail
grinder No. 704 from the Verona Tool
Works, and one Atlas rail grinder from the
Railway Trackwork Company.

While no extensive improvements are
planned, the Pittsburgh Railways, Pitts-
burgh, Pa., has made liberal purchases of
track, overhead line and shop material for
maintenance and repair. In the first cate-
gory are listed 50 kegs of various size
boat spikes, 100 kegs trackbolts, 50 kegs of
machine bolts, 620 railroad crossing bolts
and 2,580 ties. Line work projected has
called for the purchase of 30 tubular-steel
poles from the National Tube Company, 50
crossarm supports from the Electric Rail-
way Improvement Company, 500 W216151
and 1,000 W268588 straight-line feeder in-
sulators and 500 W256162 corner insulators
from thc Westinghouse Electric & Manu-
facturing Company. A quantity of scc-

- tional insulators, trolley gunard and cross-

ings was supplied by the Ohio Brass Com-

pany.

Washington Railway & Electric Com-
pany, Washington, D. C., has purchascd
six No. 158 pneumatic diggers and three
CC-45 paving breakers from the Ingersoll
Rand Company.

In addition to the experimental cars men-
tioned elsewhere, the Lonisville Railway
has also recently placcd orders for 300 tons
7-in. A.E.R.E.A., 122-1b. grooved rail, 250
tons standard A.S.C.E., 70-1b. T-rail, 10,030
trackbolts and 6,000 machine bolts. Fifteen



miles of No. 00 trolley wire and 5 miles
phono-electric wire have also been pur-
chased.

Construction is under way on the exten-
sion of the Park Street line in Beaumont,
Tex., to the new baseball park.

The Ottawa Electric Railway, Ottawa,
Canada, contemplates the purchase of 150
gross tons of 122-1b. grooved rail. This
company has recently purchased a quantity
of track spikes and trackbolts, mainly from
Canadian manufacturers.

Rolling Stock Orders Numerous

Altoona & Logan Valley Electric Rail-
way has placed an order with the Osgood-
Bradley Car Company, Worcester, Mass.,
for five cars to cost approximately $18,000
each. Delivery is to be made during July
or August. The J. G. Brill Company’s
Kuhlman plant has received an order for
two double-truck, double-end cars for the
Newell Bridge & Railway Company,
Newell, W. Va. The same company has
also recently received orders for 33 single-
end motor car bodies and 200 Brill 76-E
type trucks from the Chicago Surface
Lines, five passenger and smoking motor
bodies complete, with Brill 27-MCB type
trucks for the Philadelphia & Western,
Railway, Norristown, Pa. and ten bodies,
42 ft. 1% in. over-all length, complete with
Brill 177-E type trucks, from the Dela-
ware Electric Power Company, Wilming-
ton, Del.

The Nashville Interurban Railway,
operating an 18-mile route between
Nashville and Franklin, Tenn., an-
nounces through its president, Elliott
Napier, the purchase for July delivery
of two high-speed interurban cars, seat-
ing 52 passengers each, from the Cin-
cinnati Car Company.

Purchase of fifteen new cars to cost

about $300,000 is planned by the British
Columbia Electric Railway.
. Completion of its program of remodel-
ing the first group of cars used by the
Key System Transit Company, Oak-
land, Cal., in its transbay service, has
been announced by A. J. Lundberg,
president. The improvements include
the installation of deep-cushioned, in-
dividual lcather seats; a new seating
arrangement, industrial,carpet and mod-
ern illumination units. Noise-deaden-
ing and shock-absorbing shims have
been placed between the trucks and the
car bodies and about the air compressors.
. Gary Railways, Gary, Ind., has placed
in service one of two light-weight inter-
urban cars, supplied by the Cummings
Car & Coach Company.

Orders have been placed by the Cleve-
land Railway for five pairs of Timken
model 52 car trucks.

That the electric railways continue as
the largest group purchasers of buses is
indicated by the orders made public dur-
ing the past month. The Rockford City
Traction Company, Rockford, Ill., which
already has a fleet of 26 buses, has added
two 40-passenger, A.C.F., metropolitan
type coaches. Mack-International Motor
Truck Corporation reports sale of three
model AB, four-cylinder, 25-passenger,
city-type buses to the Illinois Power Com-
pany, Chicago; and one model AL, 33-
passenger, city-type bus to the Houston
Electr}c Company, Houston, Tex.

Twin Coach Corporation has recently
delivered four coaches to the Los Angeles
Railway, three to the Milwaukee Electric
Rallwgy & Light Company, six to the
Detroit Motorbus Company, all of the
urban type, and five suburban-express
type coaches to the United Railways &
Electric Company, Providence, R. I.

United Railways & Electric Company,
Providence, R. I.. has ordered ten Twin
Coaches from the Twin Coach Corporation,
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Kent, Ohio. The company has also pur-
chased a considerable quantity of material
for the usual maintenance work, including
2,000 D-67 brakeshoes and 2,000 D-61
brakeshoes from the American Brake Shoe
& Foundry Company.

Orders placed by the Denver Tramway
Corporation, Denver, Colo., include an
A.CF. urban type bus, one model 53
White chassis, and one model 54 White
chassis, mounted respectively with 25-pas-
senger and 33-passenger Bender, pay-enter,
city type bodies.

The Gray Coach lines, a subsidiary of
the Toronto Transportation Commission
which recently acquired five bus routes
from private operators with the approval
of the Toronto City Council, is now pur-
chasing 35 new buses for June delivery at
a cost of approximately $365,000.

The Twin City Rapid Transit Company

also is planning to increase its fleet of buses

by the purchase of two 33-passenger,
model GY chassis, 239-in. wheelbase buses,
complete with bodies, from the C. H. Will
Motor Corporation, two 33-passenger, de
luxe parlor car bus bodies from Eckland
Brothers Company, three four-cylinder,
Mack model AB 230-in. wheelbase chassis,
and two 29-passenger, all-steel bus bodies
from the Lang Body Company, Cleveland.

Othér bus sales reported include three
A.C.F., 40-passenger, metropolitan type
coaches to the Portland Electric Power
Company, Portland, Ore., one 2]-passen-
ger, Studebaker street car type bus to the
Oklahoma Railways, Oklahoma City,
QOkla.; one A.C.F. de luxe urban coach
to the Poughkeepsie & Wappingers Falls
Railway, Poughkeepsie, N. Y. fifteen
A.C.F., 40-passenger metropolitan coaches
to the Detroit Department of Street Rail-
ways, and three A.C.F., 30-passenger,
urban coaches and two 23-passenger urban
coaches to the Scranton Railway, Scran-
ton, Pa. The Altoona & Logan Valley
Electric Railway through its subsidiary,
the Logan Valley Bus Company, has placed
an order for five A.C.F. 23-passenger
urban coaches.

Types of Cut Tacks and
Nails Reduced

The Bureau of Standards of the Depart-
ment of Commerce has published bulletin
R47-28 dealing with recommendations for
the manufacture of cut tacks and small cut
nails, prepared in accordance with the de-
partments’ policy of bringing about the
elimination of waste through simplified
commercial practices. As the result of con-
ferences, held under the auspices of the
bureau, the leading manufacturers and
nsers of these materials have tentatively
agreed to accept the standards set up in the
bulletin. Prior to the adoption of the
present list, the possible selection of style,
size, finish and packing of tacks and nails
comprised 21,200 combinations. The pres-
ent simplified list has reduced the number
to 1,156 stock items. Among other organi-
zations which have agreed to accept the
proposed recommendation is the American
Electric Railway Association.
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High Price of Copper Reta
Purchases by Public Utilities

Hand-to-mouth buying, which has be
hailed as one of the great stabilizing infl
ences in American business, seems to |
chiefly responsible for the runaway
ket in copper, cogsumers of which, al
with buyers of nearly every other coi
modity, had practically discontinued
practice of carrying reserve stocks. Ori
narily, economists agree, this practice cg
tributes importantly to stabilization.

When, in the past, the retailers, the sm
users, and jobbers and wholesalers wi
forced to carry stocks because transpo
tion was less efficient than now and
ject to irequent and unexpected interri
tions, a dangerous situation was ¢
With large stocks in the hands of so
persons, statistics were difficult to s
and overproduction of commodities
quently resulted before the situation e
be corrected. Now, with the responsib
of meeting demand resting princip
upon the producer, the danger is gre
minimized, as the producer is in a &
better position to know the relatiol
between demand and supply.
of copper, however, this practicc pl:
into the hands of those who are anx
to attain morc influence in that ind
The consumers would have been in
better position to protect themselves in
instance had more adequate statistics be
available. |

The recent great incrcase in the p
of copper is regarded as an unhcal
boom, since in it werc the elements
combination of increased demand by
consumer and a disposition by the
ducer to exact the greatest toll out
temporary shortage. As a result, w
trade in that commodity has been
organized and difficulties have been pa!
down into all the ramifications of
important business. That the cousui
are not without redress is instanced by
recent recessions in the price of this n

Louisville Railway Receives
Experimental Cars

The second of four different types @
cars, which have been ordered by t
Louisville Railway, Louisville, Ky
trial purposes on its lines, was rc
placed in service. The first of the
cars, supplied by the St. Louis Car
pany, was delivered some wecks ago
was favorably received by the publi
seats 51 passengers in individual le
upholstered secats, arranged in pair:
is provided with other modern conveni
The second car to arrive was sup
the Kuhlman plant of the J. G. Brill
pany. This car has a well entranc
exit, in contrast to the St. Louis car
had treadle-folding steps. The thir
to be supplied by the Cincinnati C:
is expected to arrive early in May.
fourth car will be built in the com
own shops, using Timkin trucks
Westinghouse high-speed motors.
will be of the semi-individual, I
upholstered type. The two cars a
received are similar in seating arrang
ceilings are low and the front dasl
adopted features of bus construction.

0. M. Edwards Company, Syr.
N. Y, is to equip the 100 new cars
supplied to the city of Detroit, D
ment of Street Railways, by the Perle
A. Thomas Car Works, with brass sas
together with necessary sash fixture



. Brill Company Ships Cars
to South America

an evidence of the expanding
ter of American foreign trade
| has extended to all branches of
ry, there were recently shipped
Eddystone ten of an order of
trolley cars completed by the
Brill Company at its Philadelphia
for the Companhia Carris Porto
nse, of Porto Alegre, Brazil. The
vere completely assembled down
last detail for shipment. This
to be the first occasion that a
shipment has not been made
jons or unassembled. An accom-
photograph shows one of the
g loaded aboard the Norwegian
er, ‘'Belpamela,” from the pier at
one,

new cars are the first of the so-
“master-unit” type developed by

ven in an article by George Frey
ed in this paper for Jan. 26, 1929,
 car body is of the light- welght
rranged for double-end, one-man
-man operation. Sides are single-
curved, with skirt below the sili.
rms are drawn in and the ends
sloping window sash, somewhat
he manner of the latest types of
nstruction. A well at each step
o two-leaf folding doors at each
of the platform for entrance and
Seats are of the reversible type,
tered in rattan. “Admor” seats
ogany are provided at diagonal
and corners, bringing the total

A complete account of the rea--

Loading new Porto Alegre cars on the Norwegian freighter “Belpamela”
at Eddystone, Pa,

seating capacity up to 44. A pedestal
seat, with spiral spring and cushion, is
provndcd for the operator.

Underframe is of steel throughout, and
copper bearing steel is used wherever
needed to resist corrosion. The door mech-
anism is arranged to interlock with
brakes. @The motorman, or one-man
operator, controls the doors at both ends

of the right side of the car tlhirough a
selector valve, and both ends of the left
side through a double-control valve. The
conductor is to operate the doors on
each side of the platform at the rear
through a control valve attached to a
stand located at the center of the end
sills, cross-wise of the car.

No scale weights of the cars are

..... anbia Carris Porto
Alegrenae. arto Alegre, Brull2

v post apacing.

............... -Folding, end
...................... ‘General Electric

SU\I‘\IARIZED SPECIFICATIONS . OF CARS

SHIPPED TO

AT o s.v s o o T RO AS.T.M. apccnﬁcatmns
Car signal system..Buzzer, Faraday single atroke bell

T e T S CP—27—B
(7471 IPMRIRNIT (oo i Duraduct and Duratube
COBEEOl S e aoiley et ais s s Safety Car, type K
COUDIeES. . . il ety Brill radial drawbars
Curtain fixtures.......... Curtain Supply Company

......... Pantasote No. 86
Hunter, type 226-RB
..National Pneumatic Company

Curtain material.. ...
Destination signs
Door mechanism. .

Fare boxes........cou.wses Cleveland model 5
Floor covering Yellow piue and Tuco Flexolith
Glass..... ibby-O wna
Hand brakes......... eacock staffless
Hand rail and atanchion Monel metal
Headlights. . Crouse-Hinds

..Agasote,  in.
.Mahogany window sills, enameled
steel p st and fittings

Headlining. .
Intérior trim. ..

BRAZILIAN ELECTRIC RAILWAY

JOurnal Beatings. o v v o n/s e O Ala el ol a 5 wi Plain
Journsl boxes..................MCB, 3 x 6 in.
Lamp fixtures.......... Electrle Service bupplxea Co.
MoOtors: T . N ey saas Four G.E.-265, inside hurxelg
Rool material............ Cypress, canyas cove

Safety car devices. .......ccovevrievennns Standard
Sash fixtures.......... p?’g Company
Seats. cc.iooensen Brill No 201 E oenix type

DAL DRI, <, 25 sierwss 1 s UNTE  » slns e e
Seating material Rattan, leather Inced
Slack adjusters Brill mecbhanical
Steps....... Stationary
Step treads. . . Kass
Trolley catchers.
Trueks. . ...
Ventilators.......
Wheel

. Keystone
177-EX-1
............. BnH exhaust
tired, 27 in. dismeter
W;heelguarda ................................ 1H-B

car interior

Wide windows give a pleasing effect to the
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Streamline painting in bright colors creates
an attractive exterior



available. The estimated weight for
all-steel cars of this type is given as
34,635 Ib. .

Porto Alegre, the point to which the
cars are destined, is a city of about
100,000 population, containing large for-
eign elements, mainly German and
Italian. It is the capital city and prin-
cipal port of the Brazilian State of Rio
Grande do Sul.

Single-Phase Railway System
Reviewed

Development of the single-phase sys-

tem for railway propulsion is the subject
of an attractive special publication of the
Westinghouse Electric & Manufacturing
Company, known as Reprint 357. The
history of the system is taken up from
its inception. That history is, according to
the authors, J. V. Dobson and F. C.
Hanker, closely interwoven with the en-
gineering activities of the late B. G.
Lamme. Early experiments culminating
in the equipment of the New York, New
Haven & Hartford Railroad are consid-
ered in some detail. Following this are
short sections on the Norfolk & Western,
the Virginian, and the Pennsylvania Rail-
road installations. Brief mention is made
of the motor-generator locomotives, such
as are used on the Detroit & Ironton and
the Great Northern systems.
"~ At the ‘end of the publication is a com-
plete list of railways throughout the world
using single-phase systems, with detailed
statistics on the locomotives of all types
employed on them.

Copperweld to Be Sold by
General Cable

General Cable Corporation has con-
sumated an agency agrecement with Copper-
weld Steel Company, whereby General

Cable Corporation is appointed the sole
and exclusive agent in the United States
to draw wire from Copperweld rods and
to sell wire so drawn and wire products
made therefrom.

Copperweld Steel Company has recently
enlarged its special equipment {or the pro-
duction of Copperweld billets and rods
and General Cable Corporation has, in its
several plants, large capacity for the draw-
ing of these rods into wire and for the
{abrication of wire products. These com-
plementary {acilities, together with the
engineering, sales and distribution organiza-
tions of both companies, will be effective
to secure increased production and distri-
bution of Copperweld wire and wire
products, together with improved service
to all users of Copperweld material.

Hereafter all copper-covered steel wire
and wire products handled by General
Cable Corporation will be produced ex-
clusively {rom Copperweld material.

Full and complete sales and engineering
service on Copperweld wire and wire
products is now available through each
of the divisions of General Cable Cor-
poration,

Steel Companies Merge

Merger of the Commonwealth Steel
Company, Granite City, Ill,, with the Gen-
eral’ Steel Casting Company, Philadelphia,
Pa., brings the American Steel Foundries,
Baldwin and American Locomotive Cor-
porations into a new combine, since General
Steel Castings Company has recently been
organized by those three concerns. J. P.
Morgan & Company, New York, is han-
dling the financing and has been designated
as the depository for the stocks in the
merger.

The Commonwealth Steel Company re-
cently announced a $1,000,000 program of
additions to its Granite City plant. This
plant occupies about 80 acres with 170
acres of additional industrial property held
by the company in the immediate vicinity,

ELECTRIC RAILWAY MATERIAL PRICES—APRIL 25, 1929

Metals—New York

Copper, electrolytic, centa perlb.......... 17.775
d,ceatsperlb...... .........c.iuvunn 7.00
Nickel, cents per Ib., ingot
Zinc, centsperlb..........
Tio, Straits, centsperlb................. .
Aluminum, 98 to 99 per cent, ceuts perlb.. 24 30
Babbitt metal, warebouse, cents per lb.:
Commercislgrade. .....ccoovvvrennnn. 54.00
General service. ......

Bituminous Coal
Smokeless Mine Rua, f.0.b. vessel, Hamptoa

adn, groes tosas Sl . ndl ol ekt $4.10
Somerset mine run, f.0.b. mines, oet tons.. | 80
Pittsburgh mine run, Pittsburgh, net tons.. 1.58
Frankhn, 111, screeninga, Cbicago. .. ... ... 1.70
Central. 111, screenings, Chicago.......... 1.45
Kansas crushed mine run, Kansas City.... 2.25

Track Materials—Pittsburgh

Standard steel rails, gross ton............. 3.00
Railrosd spikes, drive, v in. and larger,
acentaperb, NS o i e s e 2.80
I'ie plates (flat type), centsperlb.......... 2.15
Anglebars, centsperlb.................. 2.75
Rail bolts and nuts, cents perlb........... 3.90
Steel bars, ceatsperlb............ S e aie i 1.925
Ties ,white oak, Chicago, 6in.x8in.x8ft..., $§1.40

Hardware—Piitsburgh

Wire nails, base perkeg.................. $2.
Sheetiron (24 gage),centsperlb.......... 2,
Sheet iron, galvanized (24 gage), centaperlb.  3.65
Galvaaixed barbed wire, cents per ib. . . 3
Galvanixed wire, ordinary, ceats perlb..... 3

Waste—New York

Waste, wool, centaperlb........co00v.,..
Waste, cotton (100 Ib. bale), centa per Ib.:
O e o 12.25
Colored 5

Paints, Putty and Glass—New York
Linseed oil (5bbl. Jots), cents perlb........ 10.3

White Jead in oil (100 b, keg), cents perlb. 13 25
Turpeatine (bbl.lots), pergal............ $0. 585
Putty, 1001b. tins, ceatsperlb............ 3.125

Wire—New York

Copper wire,centsperlb................. 19.875
Rubber-covered wire, No. 14, per 1,000 ft. . 5
Weatherproof wire base, centsperlb....... 20 875

Paving Materials
Paving stone, granite, 5 in., f.0.b.

New York—Grade |, per thousand. ..... $150

Wood block paviog 34, 16 lb. treatment,
X ieperaaipd I 00ih. s o o e $2.78

Paving brick 3§x8)x4, N. Y

carload 1o, LoD . oo viisissnniiae 51.00
Paving brick 3x8{x4, N. Y., per 1,000 in

carloadlots, f.o.b..... . BRI G i o 45.00
Crushed atone, i-in., carload lots, N. Y.,

percu.yd., delivered.................. 23025
Cement, Chicsgo consumers' net prices,

without bags, flob.. coveeiorine crsanai 2.05
Gravel, 4-in,,cu.yd., delivered............ 3.25
Sand, cu.yd., delivered.................. 2.00

Old Metals—New York and Chicago

Hesavy copper,centsperlb .............. 13.875
Ligbt copper,centaper!b................ 11.875
Heavy yellow brass, centaperlb........... 7.875
Ziac, old scrap,centaperlb............... 3.585°
Lead, cents perlb. (beavy)... ............ 5.375
Steel caraxles, Chicago, nettoa........... $17.75
Castiron car wheels, Chicago, gross ton.. .. 14.75
Rails (short) ,Chicago, gross ton.......... 19.25
Rails (relaying), Chicago, gross ton (65 Ib.

and hes Ve EmIEET oo Sl L e s o Zg. ;(51

giving ample room for expansion.
plant is equipped with six large g
hearth furnaces, having a capacity of I
000 tons annually, used chiefly in the ma
{acture of steam railroad locomotive b
gas-electric rail car beds, Pullman
trucks and parts.

This company manufactures street (
interurban and trailer trucks for the e
tric railway industry and has truck.
stallations on the Philadelphia Ra
Transit Company, Pacific Electric, Di
Street  Railway, Interborough :
Transit Company and other large proj
ties.

v

TRADE NOTES

Ross F. Hayes, who during the |
five years has been engaged as ma
turers’ agent, railroad supplies, at
,York, has become connected wit
Adams & Westlake Company as re
sentative in charge of Eastern sale:
Rex car specialties. Hr. Hayes wa
merly for many years with the C
Supply Company as Eastern mana,
New York, and later was general |
manager at Chicago. The Curtain
ply Company was consolidated
two years ago with the Adams &
lake Company. Mr. Hayes goes
Adams & Westlake Company at
Eastern office, 50 Church Street, )
York.

General Electric Company, Sch
tady, N. Y., has received orders fo
first quarter of 1929 amounting to $I
365,208, compared with $79,925,840
the corresponding period of last ye
an increase of 27 per cent.

The White Company, Clevela
Ohio, announces the promotion
Thomas Blagden, Jr., Australian d
sion manager, to vice-president of
export region. L. M. Hart, manag
director of The White Company,
has been appointed vice-preside:
charge of the Canadian territory. V
President Jay Rathbun, who has had
entire responsibility of the export :
Eastern regions, will devote his
to the Eastern region exclus
Messrs. Blagden and Rathbun will
their offices at 225 Broadway, New Y.

Montain Treating Company, We
boro, Mass., has extended its operatit
into the pole-treating field, using its
ented process of wood preserv
Licenses for the use of this process
been negotiated by the Pensacola !
soting Company, Inc., Pensacola,
and the Gulfport Creosoting Comij
Gulfport, Miss. Plans are on fo
utilize a 50-acre site adjacent t
present plant at Westboro, Mass
pole-treatment and storage cent
serve New England utilities.

J. C. Lincoln, formerly president
the Lincoln Electric Company,
land, Ohio, has been elected chai
of the board. J. F. Lincoln has
elected president. The company ma
a complete line of motors and 3
welding devices.

Sullivan Machinery Company,
cago, Ill., manufacturer of compre
and air-driven imachinery, has n
its general offices from 122 South M
gan Avenue to the Wrigley Buil
,400 North Michigan Avenue, Chic:
111

ELectrIC RAILWAY JoURNAL—V/0l.73, No.14 |
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aking Assurance

‘Doubly sure.

WITH
PEACOCK STAFFLESS BRAKES

Assurance of brakes that will hold in the emer-
gency—when they are the one thing between dis-
aster and safety.

Safety not only to your cars—to those who ride on
them—Dbut to those on the street.

Peacock Staffless Brakes banish all the “bugaboos”
that assail you when brakes must stop the car.

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

General Sales Office: 50 Church ~St., New York

Canadian Representative:
Lyman Tube & Supply Co., Ltd., Montreal, Can.



20 ELECTRIC RAILWAY JOURNAL May, 19

Modern conditions
demand modern equipment

Traffic conditions today—big cars, heavy loads, accelerated
starting and emergency stopping-—throw an ever-increasing
burden on equipment. Wheels bear the brunt of it all.

Carnegie Wrought Steel Wheels assure high resistance
to the wear and tear of modern traffic. ' Wrought Steel is ob-
tained through forging and rolling. A 10,000 ton hydrau-
lic press (twenty million pounds!) refines the steel—insures
a homogeneous structure, free from irregularities that might
cause trouble. The rolling process rolls mileage into the
steel-—mileage to spare. It is this extra mileage that makes
Carnegie Wheels such an economical investment.

Before you invest in new wheels, investigate the many ad-
vantages of Wrought Steel. A catalogue will be sent at

your request. QOur wheel engineers are always at your
service.

CARNEGIE STEEL COMPANY

Subsidiary of UNITED STATES STEEL CORPORATION
CARNEGIE BUILDING—PITTSBURGH

188
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! The Texas Company’s
. refinery in Port Ar-
thur, Texas, where
“Texaco Lubricants”

HERE 1S A TEXACO LUBRICANT FOR EVERY PURPOSE

ERE is where Texaco car oils and
gear lubricants are made. Much
of the country’s electric railway equip-
ment is running on Texaco Lubricants,
because railway executives have found
that Texaco Lubricants substantially
cut the costs of operation. They give
more car-miles per dollar.

This great Port Arthur refinery of The
Texas Company is the source of better
lubrication. Selected crudes from the
country’s oil fields flow into the refinery
through thousands of miles of Texaco
pipe lines. Scientifically correct crudes
are available for every type of lubri-

are made.

cant, and only such crudes are used as
are perfectly fitted for the production
of each specific product. These ex-
ceptional crude resources, the exacting
laboratory control of every process and
the perfection of modern refinery equip-
ment are responsible for the quality of
Texaco products.

Texaco Lubricants and Texaco Lubri-
cation Service (the service of engineer-
ing specialists in lubrication) are recog-
nized and appreciated the world over.

Complete stocks of the same uniformly

high quality Texaco Lubricants are
available everywhere.

TEXACO LUBRICANTS

THE TEXAS COMPANY
17 Battery Place,
New York City

Offices in
Principal Cities
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Passenger car lubrication is one problem . . .

Motor bus lubrication another

Koolmotor Bus Oils are the result of a fundamental
fact, early recognized by Cities Service lubrication
engineers. The lubrication problems of the motor
bus are distinctly apart from those of any other
automotive vehicle on the highways. This fact has
always guided our research, which has resulted in
the development of Koolmotor Bus Oils.

The rapid increase in use of Koolmotor Bus Oils on
so many of the largest motor bus lines in the coun-
try reflects the results which they have brought
about—greater lubrication efficiency, which has
reduced operating costs and increased profits.

You, too, can insure “longer mileage life”’ by lubri-

cating your vehicles with our recommended grades
of Koolmotor Bus Qils.
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ife

KOOLMOTOR BUS OILS are carefully re-
fined from 1009¢ Pennsylvania crude for
the special requirements of heavy duty, high
speed motor bus lubrication. The method used
in refining them is based on the findings of the
highly trained corps of Cities Service lubrica-
tion engineers who are always on the alert to
change refining formulas or develop new
ones to accommodate everchanging lubrication
conditions.

OIL DIVISION

CITIES SERVICE COMPANY

60 WALL STREET, NEW YORK, N. Y.

Koolmotor Products
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'WIRE aa CABLE

SELECTED FOR THIS MODEL
RAILWAY ELECTRIFICATION
ON THE BASIS OF QUALITY
AND ENGINEERING SERVICE

N planning the complete electrification of the
Boston, Revere Beach 8 Lynn Railroad, the
management, recognizing its responsibility to
the travelling public, spared no engineering
effort or cost to provide passenger safety and
continuity of service.

An example is the selection of Anaconda Red-
Brass Guy Wire for the crossspan cable. This
alloy was specified because of its high strength
and resistance to the corrosive action of salt
atmosphere.

<
The 500,000 C. M. Anaconda Concentric Cop-
per Main Messenger Cable was spliced with
Anaconda Seamless Connectors which develop
the full strength and conductance of the cable. 1
The contact wire is Hitenso “A”, an Anaconda
Cadmium Bronze, and was selected because of
its combined high conductivity, high strength
and resistance .to wear,also because it does not
become brittle when overheated as from a short
circuit.

Amsé\u DA

mm'om

An important factor governing the selection of
Anaconda Wire and Cable for this project
was the technical service given by Anaconda
Engineers in helping to solve problems relating
to sag, tension, conductivity and other re-
quirements.

Thehighconductivityand
uniform quality of Ana-
conda Metalsare the result”
of the co-ordinated control
by asingle organization
which is responsible for
every step in their produc-
tion from mine to finished
product.

Our Technical and Engineering Departments
are always ready to cooperate in any way
possible.

ANACONDA COPPER MINING CO.
THE AMERICAN BRASS COMPANY

Rod, Wire and Cable Products

General Offices: 25 Broadway, New York
Chicago Office: 111 West Washington Street

ANACONDA WIRE PRODUCT

LA A A 4 b b dhdh A A 2 A 2 A 2 20 A i Al G e 2 b . Sin g A it Gh i b S g b b i N B b 20 g Jb A Ge AN G e AR gh A B0 A She B A A S S 4 S dth A gl b b dhe Gl g0 0 0 G e JNn A S di B e 4
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Modern Seat in Every Way./

.‘ In every possible way this de luxe seat
| fulfills the requirements of modern bus travel.
The 90 P is a smart looking, luxurious style : :
that offers real comfort and relaxation on the :
long haul. Among its unusual features are
the broad roll headrests; the deep, remov-
able comfy spring cushions; and shaped,
comfy spring back pads. This style is made
with only one armrest to increase comfort
and conserve space. This chair may be se-
i cured with fibre sides in any desired color.

| Whrite to the nearest Heywood-Wakefield Iion Fadi
,‘ sales office for complete details on the 90 P received a copy of
| and other popular bus seats in our line. our new Bus Seat
Catalogue, write
for it.
HEYWOOD - WAKEFIELD
COMPANY
BOSTON, MASSACHUSETTS |

516 West 34th St., New York City 439 Railwzg Exchange Bldg., Chicago, Ill.

J- R. Hayward, Liberty Trust Bldg., Roanoke, Va. A. W. Arlin, Delta Bldg., Los Angeles, Calif.

H. G. Cook, Hobart Bldg., San Francisco, Calif. The G. F. Cotter Supply Co., Houston, Texas

The Railway and Power Engineering Corporation
133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada
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IT°'S THE NON-STOP MILEAGE

The New Dual-Grip
Truck Cord

GCGOES A LONG WAY

THAT MAKES THE RBIG HI

- General Will
c e o «» Solve I

Whatever your particular tire problem ma
be—whether you operate a single unit or
fleet—the General distributor stands ready t
help you solve it.

General maintains a specialized engineerin
service expressly for looking up and lickir
the toughest jobs everywhere in truck an
bus operation.

There isn’t a kind or condition of service tha
General hasn’t tackled and tamed—no
mand that is too severe for its transportat
experts.

Get in touch with the General distributo
He has a knowledge of tire conditions gaine
from General’s years of leadership in the com
mercial field. He knows how to fit the rig
tire to the truck or bus. This is an add
assurance of big, continuous low cost milea
The General Tire and Rubber Comp
Akron, Ohio.

The complete General
Commercial Line Includes:

Dual-Grip truck cord; Truck and Bus Bal-
loon; the **Jumbo®’’ Ford and Chevrolet line ;
Heavy Express Special; One-Ton Express
Special; Regular Cushion; Demountable
Cushion; Heavy Duty Non-Skid Cushion;
high-speed and regular; Extra Heavy Non-
Skid Cushion ; Air Center Cushion, non-skid
and rib-tread ; High Smooth Cushion.

T O MAKE FRIEND!




be public has tasted Tuxa
transportation and likes iz, |
ing short of full measure
now. satisfv it in public
portation. The ndustry
mect changed conditions . .
that quickl ..

from an editerul in Elerrs, Ry




Cincinnati has the designs~ Cineinns
has built the most modern cars for
years, is building the most modern ecar
today—cars that are modern in efficienc
as well as luxury. And Cincinnati’s Sus
vey and Plan Method of selling enable
any property to have modern cars at on
~and to pay for them out of increased
earnings.

We recently submitted a survey and pla
to a large property in Indiana. The plar
was approved and Cincinnati Cars sup-
plied. Running time on all routes was cu
about 8% . The shop organization was cut
creating a saving of $9,000.00 in wages
Power bills were so reduced that ¢
monthly saving of $3,000.00 in powe
was established (the power rateisl.1cpe
K.W_.H.) Figures to date indicate an an




;aal saving of approximately $85,000.00.
\s soon as the planned one-man car oper-
tion is put into effect a further saving
about $25,000.00 will be made. And
‘ese savings tally exactly with our ori-

inal Survey figures.

Eits obsolete equipment. Some few com-
" ies have had the courage to junk old
_‘ars, and buy new ones. That courage has
Those companies are giving the
ublic what it wants, and the public is
esponding with increased patronage.
et us lay our cards on the table. The
iblic has tasted luxury in transporta-
on and demands it. We are ready to g0
head. Are you?
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NEwW ORLEANS

How the New Orleans Public
Service, Inc., applied Carey
Elastite System of Track I
sulation to the inside and
outside of the rail. Note th
new and interesting type
rail construction in conne
tion with girder rail
No. 122- 491.

Showing granite blocks placed next to the rails,
preparatory to placing the asphalt paving.

THE PHILIP CAREY COMPA
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ransit discovery

925, the New Orleans Public
rvice, Inc., discovered the new-
y advantages of using Carey
ite System of Track Insulation
nection with girder-rail con-
tion. Immediately they made
 transit improvement a definite
. of their extensive betterment
New Orleans’ hundreds of
inds of passengers enjoy
, swifter-moving traction
. Now New Orleans’ paving
better condition—no vibra-
to spread from the track, no
r and pumping around the

s . 1 . A view of the finished job, protected by Carey Elastite
action perfectlon. A saving System of Track Insulation. Observe the smooth
tenance and a route to fastgr appearance of the pavement, between the rails and

from rails to curb.

: : em saturated fibre. Used and recommended
Y ElaStlte S}’St Of by street railway officials and public

Insulation: a durable, utility organizations throughout the en-
compound substantially reen- tire United States. Write for full informa-
tion.

SYSTEM OF

TRACK INSULATION

)ckland, CINCINNATI, OHIO
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ATIONAL

__ SEAMLESS STEEL

TROLLEY POLES

Reinforced where reinforce-

ment is needed, without

adding superfluous
weight or sacrific-

ing resiliency.

66

HE standard “NATIO

SHELBY” Poles are made |
13-gage material, as years of pr:
experience have shown that a
gage may fail by local injuries,
heavier gage simply adds t
weight of the pole without inc
its strength to a corresponding e
The theoretical requirement for
of minimum weight points
method for increasing the stren
the pole without a proportion
crease in the weight. This
consists of the use of a reinfore
at the base end, and on the i
the 13-gage member.

These poles are made by imp
methods of manufacture, partic
in the method of inserting the i
forcement. The reinforcem
integral with the body of th
which adds materially to its effic

,ATIO%"}B‘;J,E B COrTE

SUBSIDIARY OF

g ~’UNITED STATES STEEL CORPORATION 2

PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES

CARNEGIE STERL COMPANY {
AMERICAN SHEET AND TIN PLATE COMPANY CycLONE FENCE COMPANY M s

AMERICAN BRIDGE COMPANY

THE LORAIN STERL COMPANY

AnEnt MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R, C
PadﬁiAC,“N SJZ.::‘!::ZX;&S;‘:::&“‘ . FI::‘DERAL Smpamw,mc AND DRY DOCk COMPANY NATIONAL TUER COMPANY UNIVERSAL PORTLAND CEMENT C
ruducts San Fi Los Aogeles, Portland, Seattle, F lulu. Export Distridutors—VUoited States Steel Products Compaoy, New Y
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N two years the White Six Bus,
Model 54, has set new standards
in performance, economy and
lasting qualities. It has been a
revelation in all things which make
a bus desirable to both operator
and public.

Now the essential units which gave
Model 54 its remarkable success—
engine, transmission, rear axle,
etc.—have been rearranged in a
larger, still stronger chassis, the
Model 54-A, especially to meet the
demand for a bus with larger seat-
ing capacity for city operation.
Model 54-A, 250-inch wheelbase,
has ample room for 38 or 41 pas-
sengers comfortably seated.

The power plant and driver’s seat .

have been moved forward, consid-
erably lengthening the body space,
with only a ten-inch increase in
wheelbase. Wider tread front axle
gives a short turning radius.

/_,.__—,,-’—‘r"“

— -’

P

HITE 38- 41—passenger SIX

the proven unmits of the
White Six re-combined
in a large-capacity bus
primarily for city service.

One hundred horsepower delivered
at the wheels (with all equipment
operating), easy steering; Westing-
house air brakes, clear vision
windshield all insure the easy,
comfortable handling needed in
city service.

It loads fast and moves fast, saving
the seconds that count in making
rapid city schedules.

Already the Cleveland Railway
Company, known among street
railways as most careful in buying
and most exacting in demands
upon equipment, has bought 20
"White Model 54-A’s.

THE WHITE COMPANY, Cleveland

ITE BUSSES

| FOURS AND SIXES




36 ELECTRIC RAILWAY JOURNAL May, 1920

We could not
improve the

Diaphragm Type
Cut-Off Valve

Principle...
So we improved
the Details

Because the basic idea of interlock-
ing power, brakes, and door control
to provide maximum safety and con-
venience for cars operated by one
man was sound in principle it has
won universal recognition.

But experience has given us a better
understanding of the functional
requirements of equipment details,
and improvements have been made
as needed. To simplify installation
and reduce air leakage, a Foot
Valve and Cut Off Valve of the
“WABCO” Diaphragm Type are
now furnished with Safety Car Con-
trol Equipments.

Diaphragm Type
Foot Valve

SAFETY CAR DEVICES Co.

OF ST. Louils, Mo.
Postal and Tele oraphic Address:

WILMERDING, PA.

CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH

The Safety Car Control Equipment has been a vital factor in
safeguarding accelerated transportation.
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THE quality of Westing-
house National Air Com-
pressors 1s a warranty of
enduring satisfaction.

Quality 1s the first thought in
design, construction and as-
sembly. This strict adherence
to high standards has estab-
lished a reputation for long
life, dependability, and econ-
omy of operation.

Because of this, many traction

properties are now using
Westinghouse-National Air
Compressors exclusively
in their shops, power houses,
and maintenance departments.
All types and sizes are avail-
able, ranging from 3 to 700
cu. ft. displacement—all
“Quality Machines for
Quality Service.”

WESTINGHOUSE~NATIONAL

Al Conpressors

“QUALITY MACHINES FOR QUALITY SERVICE”

WESTINGHOUSE TRACTION BRAKE COMPANY

Industrial Division

neral Office and Works

° *

Wilmerding, Pa.



One of the 69 coaches of the Pitesburgh Motor
Coach Company, using Goodyear Tires
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SAFE TRACTION
on the hills of Pittsburgh

Anyone who knows Pittsburgh, Pa.,
knows that it is far from a normal city
for motor coach operation. Up and down
steep hills the traffic travels—on grades
which would be perilous for passenger-
laden coaches equipped with anything
less than the surest traction which can
be built on a tire.

Recognizing these facts, the Pittsburgh
Motor Coach Company equips its 69
coaches with Goodyears—most of them
bus balloons.

The famous tractive power of the
Goodyear ALL-WEATHER Tread gives
new security to brakes. Even when
pavements glisten with grease or water,
those sturdy, resilient blocks of sharp-
edged rubber cut their way through

surface film, and grip the solid ground.

Beneath the tread, in the body of the
tire, is the extra vitality of SUPERTWIST.
Thisspecial Goodyear Cord resists fatigue
and the strains of frequent braking at the
same time that it adds to comfort by its
quick-yielding resilience.

Perhaps your operation is not as rigorous
in its demands on tires as this one in
Pittsburgh. Perhapsitis more so.Whether
your need is superior traction and extra
resistance to strain—or simply the tough-
ness and vitality to deliver an extremely
low cost per mile—Goodyear Truck Tire
Service Station Dealers are equipped to
provide you with recommendations, ex-
pert and accurate, which show the right
tires for your particular hauling duty.

For every Goodyear Cord Bus Tirethereis anequallyfine
GoodyearTube, built especially to the needs of bus seruv-
ice, and there are also Goodyear Rubber Tire Chains

Copyright 1929, by The Goodyear Tire & Rubber Co., Ine,



That’s what the Industry
thinks of the new

Yellow Z 240

Mass Transportation Coach




Syracuse Rculcway
Coordmated.Bus Co

' Public swca‘_
f-‘é Coordmated
Tmnsport %

Washmgton
7il

hu:ago Motor

ecause

. ... conventional in




2 Chlcdago. Milwaukee
6'9’ St. Paul R.R.

B. C. Motor
Transportation
Company of
Vancouver, B. C.

Buys 7
Buys 2 )

Twm City

~ Motor Bus
Company of
~ St. Paul

Buys 3

Cleveland
Railways

Buys
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LORA

Girder Rails

Girder Guard Rails

Plain Girder Rails

Rail Joints and
Track Accessories

Expansion Joints |
for Electrically
Welded Track

Special Trackwork

Switches, Frogs and Crossings

in
Solid Manganese Steel,
Manganese Insert Construction,
Chrome Nickel Steel Insert
Construction and Built-up
Construction of all

heights and weights of rail

~ The Lorain Steel Company U#

N, General Offices: 545 Central Avenue, Johnstown, Pa. i
e lliee SUBSIDIARY OP 3 > ,
AT e eurs e sl UNITED STATES STEEL CORPORATION & =—Ff—St=p =¥l
PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES : Dependable Ser
AMERICAN BRIDGE COMPANY

CARNEGIE STEEL COMPANY ILriNoIS STERL COMPANY THE LORAIN STEBL COMFANY
CyCLONE FENCE COMPANY MINNESOTA STEEL COMFANY TENNRSSER COAL. IRON & R. R.

FEDERAL SHIPEUILDING AND DRY Dock CoMPANY NATIONAL TUBE COMPANY UNIYERSAL PORTLAND CEMENT
Pactfic Coast Distributors=\nited States Steel Products Company, San Franclsco, Los Angeles, Portland, Seattie, Honolulu. Expors Distributors—Unlted States Steel Products Company, N

Sales Offices:
ATLANTA CHICAGO CLEVELAND DALLAS NEW YORK

AMERICAN SHEET AND TIN PLATE COMPANY
AMERICAN STEEL AND WIRE COMPANY

PHILADELPHIA PITT
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AINTENANCE cost in large transit

companies, operating motor buses and
street cars, is one of the most important cost
factors directly affecting profits. Successful
operators are constantly striving to reduce
this enormous expenditure through the in-
stallation of modern time saving equipment.
f'You can most advantageously begin in your
pamt shop . . . spray painting equipment
will cut your reﬁmshmg costs approximately
50% . . . it will also reduce the number of
reserve buses or street cars necessary, and

will permit a greater number of revenue
earning days per car-year, through the re-
duction in the “Out of Service” time required
for painting. fDoes not this demand your
immediate investigation? Mahon engineers,
who for years have specialized in the scien-
tific development of Spray Booths for every
purpose, will gladly cooperate with you in
the solution of your problem . . . profit by
the wide and varied expenence of this
highly specialized staff of Spray Booth ex-
perts . . . arrange a consulpatlon today—
no obligation involved.
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CThroughout

THE LENGTH
AND BREADIH

of Industry

Just when bronze, carliest of the alloys,
eanie into eommon usage as bearing metal
is diffienlt 10 determine. It is a known
faet, however, that during the past quar-
ter-eentury more hronze bearings have
been made and used than any other kind.

Thruout the length and breadth of in-
dustry lives the conviction that for prac-
tical utility and ceonoiny there is no sub-
stitute for hronze bearings.

The reasons for this preferenee are read-
ily apparent. Bronze yields smooth, solid,
perfeet castings in any size and shape. It
possesses qualities of self-lubrication, and
thus reduees to a minimum the possibility
of seoring and seizing shafts.

Ideal bronze withstands eompression loads
under heat, has adegnate tensile strength,
elastic limits and moderate Brinell hard-
ness. Coeflieient of expansion is nuniform.
Coefhieient of frietion is low and abrasive
elements are absent at all temperatures.

Withal. bronze bearings for most in-
stallations eost substantially less per
nnit and possess out-of:the-ordinary
longevity. When replacement is neees-
sary, it is acecomplished easily
and economieally.

Write for a copy of this
handy Wall Card whicl:
lists over 600 **in stock””
sizes ready for imme-
diate delivery. -

JONNSON BRONZE CO.
NEW CASTLE, PA.

BUSHINGS BAR BRONZE
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FAGEOL

FAGEOL
TRUCKS @re

el e
EQUIPPED

LONG MANUFACTURING (0.
DETROIT e MICH.

il

ILONG PRODUCTS —AUTOMOTIVE CLUTCHES AND RADIATORS

.
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ANOTHER APPLICATION OF SKF BEARINGS ON
THE STREET RAILWAYS OF AMERICA BY THE

Pittsburgh Street Railways Co.

Operating Economies Plus Increased Publ
Favor Make SKF Bearings Paying Investmet

HERE’S nothing the matter with
this truck now in daily service on
the Pittsburgh Street Railways—it just
posed for the picture to show that HEF
Spherical Bearings were going on the job
to keep rolling stock running smoothly
and maintenance at a minimum. Thirty
such trucks are used on 15 new cars with
a total of 120 BLSF Bearings.
Much has been said about moderniza-
tion to increase profits and revive public

SKF INDUSTRIES, INC., 40 East 34th Street, New York, N. Y.

3 iGEF

Ball and Roller Bearing

YOU MAY BUYA
BEARING AS A
BARGAIN BUT
TRYAND GET A {f
BARGAIN OUTOF |

USING IT

Nothingis apt lo costsomuch - §°
as a beanng that cost so hittle,

interest in street railways. That JISF
Spherical Bearings are playing an impor-
tant part in this new trend is based not
on generalities but on proven perform-
ance. Their inherent self-alignment, free-
dom from adjustment and long-life have
convinced this company after three
years’ experience that SISF would be
the most economical in the long run on
these 52 passenger, 49,500 pound cars
which often reach a mile a minute speed.




Bethlehem Silico-Manganese Weldable Cross-

ing at Ralph and Gates Aves., Brooklyn,

N. Y., on lines of Braoklyn-Manhattan
Transit Co.

~ The new Bethlehem Silico-Manganese Special
.~ Trackwork is remarkably shock- and wear-re-
- sisting. Electric railway companies can install
this trackwork at heavy-duty locations with con-
fidence that it will stand up—not only under to-
day’s traffic but under the still heavier volume of
traffic that tomorrow is certain to bring.

The impact and wear-resisting properties of
silico-manganese steel are well-established. It
has already been accepted as standard for parts
subject to shock and wear, as well as for high
grade tools. Silico-Manganese steel of tool steel
quality, possessing great tensile strength and
tough enough to resist the violent impacts of
heavy traffic, is used in the manufacture of this
new special trackwork.

ELECTRIC RAILWAY JOURNAL

ilico-Manga(zese Special Trackwork

Bethlehem Silico - Manganese Trackwork—
called Design No. 999—is of one-piece construe-
tion. The Silico-Mangancse Steel Castings can
be readily welded and built up in the field. This
welding feature is a decided advantage for quick
repair work at heavy traffic intersections.

BETHLEHEM STEEL COMPANY
General Offices: Bethlehem, Pa.

DISTRICT OFFICES: New York, Bosion, Phlladelphia, Baltimore,

Washingtoa, Atlanta, Pittsbargh, Buffalo, Cleveland, Detroft, Cin-

elnnatl, Chleago, St. Louls, San Fraaclsco, Los Angeles, Seattle,
Portland, and Honeluln,

Bethlehem Steel Export Corporation, 26 Broadway, New York City.
Sole Exporter of our Commercial Products.

ETHLEHEM
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~ )\ Electric Motor /

L} °

. Insulations

... for every need
Jor every motor type and size/

+

Glance at the insulations listed at the right. Thereisone &  Super-Micanite

for every motor need from slot bottoms to phase leads. and Micanite
They are all performance-proved in thousands of motors Commutator Segments,
of every manufacture. Their quality is unvarying, for Commuitatas Rt S
throughout manufacture—from raw materials to fin- Empire Oiled

ished products—continuous inspections to most rigid Insuldtions
standards are maintained. ‘ Linotape, Cloth, Armatite,
We offer you one source of supply for all your motor gzgif-su'f{“biﬂg- Canvas,

insulations and quality that is unexcelled.

MICA INSULATOR COMPANY Mico Insulations

AT
REG. U.S. PAT. OFF.
MICA INSULATION OILED CLOTH INSULATION

New York: 200 Varick St. Chicago: 542 So. Dearborn St. Varnishes, Compounds, Slot
Works: Schenectady, N. Y. London, England Papcr: Cotton, Sleeving,
Cleveland Pittsburgh Cincinnati Birmingham b Friction Tape, Rubber
Seattle San Francisco Los Angeles Toronto Montreal + Tape, Twines.
AN Yhss, W PERFECT 74¢
INSULATOR l %4 INSULATOR w
~—
REG. U.5. PAT. OFF. N s U LA I lo N



'An organization with a long record of achieve
ment in the production of mass transportatior
equipment introduces the last word in the pop

ular full head room, 29 passenger Parlor Coach



transportation by coach

The universal mass transportation experience of @ C, f2 has never been so perfectly reflected
as in the details of the new P12 Full Head Room Parlor Coach for Chassis Model 508-12.
Seating comfort for 29 passengers '(exclusive of driver), ample leg room, full size interior
baggage racks easily accessible, quarter outside baggage rack, adequale head room, window
visibility, loading convenience and exterior and interior beauty meet the high transportation
standards which have always governed Q. C. £ construction. Here is satisfaction for e\;ery coach
operator who strives for the most scientific basis of operation: maximum passenger comfort
aind maximum revenue space.

See the new P12 for yourself. From the automotive standpoint you will find Hall-Scott
power, speed, acceleration, strength and lowest weight compatible with endurance and long
ife. And from the transportation standpoint you will ‘see the beauty, convenience and comfort

that gets buéiness, and holds it.



powered by—- hall=sco

Free of the precedents of both truck and car pract

maintained like transportation power units of ;

other type —unit assemblies interchangeable—Q. C

coaches stay on the road while shop work is in progr:

-
py
bl

i
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When 1t was
a CRIME
to Look Abead

McGRAWS-HTIL

McGRAW-HILL PUBLISHING COMPANY, Inc., New York - Chicago - Philadelphi
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S ONSENSE! Stuff and Twaddle!”’
said Isaac Newton to what 17th
Century despots decreed as knowledge.

“Nonsense!” agreed Robert Boyle.

That was heresy . . . and heretics were
treated roughly in those days. So the
discoverer of the law of gravity and the
father of the law of chemical science, aided
and abetted by other truth-seeking rebels,

crude experiments, secretly conducted in
secluded cellars, were destined to start
the world’s economic advancement.

Later, when it became lawful to ques-
tion superstitions, this “Invisible Col-
lege” was recognized as the Royal Society
of London.

How times have changed since the day of
Newton and Boyle! Research . . . inven-
tion...exploration...industrial advance-
ment—not tolerated, but demanded by an
increasingly sophisticated population.
What a premium today upon Vision!

American industry right now is pioneer-
ing in the spirit of Newton and Boyle—
but with this difference: it is aided and
exhorted by an industrial, engineering,
trade and business press whose leader-
ship is needed more
than ever. For the stu-
pendous accomplish-
ments of industry have
themselves become in-
dustry’s greatest con-
cern,imposing penalties
upon engineers, indus-
trialists and the heads

’
S ot

. St. Louis - Cleveland -

formed a blind-pig scientific society. Its -

San Francisco -

ELECTRIC RAILWAY JOURNAL

of business. .. penalties for lack of clear
vision... penalties for not looking ahead.

3 ° o,
e e (3

The McGraw-Hill publications help in-
dustry and business look ahead. Some
cover the technical, design and executive
problems of specific industries. Others
specialize on functions common to all
industry. Serving the whole sweep of
American business, The Magazine of Busi-
ness is edited for the chief executive who
is concerned with policies as well as
methods.

Penetrating basic industries where most
new developments originate, each
McGraw-Hill publication is a collateral
aid to the others. Their united forces
serve American business with the facts
that are so necessary today in the making
of business decisions.

THE MAGAZINE OF BUSINESS

is one of 25 McGraw-Hill publications, all actuated by
the same spirit of helpfulness. 600,000 industrialists,
engineers and business men subscribe regularly to
these publications. More than 3,000,000 use McGraw-
Hill books and magazines in their business.

American Machinist
Electrical World
Coal Age
Engineering and

The Magazine of Business
System
Harvard Business Review

Aviation Mining Journal
Bus Transportation
: Electric Railway Journal
Fa;t{c;;);a:;i?:ustnal Textile World
# Chemical & Metal-

Power

lurgical Engineering
Engineering News-Record
Electrical West
Construction Methods
Food Industries

Industrial Engineering

Electrical Merchandising
Radio Retailing

Overseas Publications

American Machinist The American Auto-
{European Edition} mobile®

Ingenieria Internacional* El Automovil Americano®

*Published by an associate company,
Business Publishers International Corporation

IR 'L 1 C ATI O NS

London

Boston - Greenville -



58

ELECTRIC RAILWAY JOURNAL

Uoion Metal installation. Middletown, Conn. Note the heavy
oading of the pole at the left.

Middletown Saved
Thousands of Dollars

ONE after another, American cities are modetnizing their street elec-
trical equipment. Following the lead of Cleveland, Detroit and
other large cities, Middletown, Conn., has installed Union Metal Fluted
Steel Poles in the downtown district.

Instead of separate poles for each type of service, one set of Union Metal
Poles now carries the lighting and power circuits, railway feeders, trolley span
wires, traffic signals, police and fire alarm wiresand the street-lighting circuit.

Tall, stately poles, spaced at wide intervals, easily bear this heavy loading
and offer a sharp contrast to the old method of dozens of unsightly poles
to every block. The beauty of this installation bas eliminated the demand
for underground wires and has saved the thousands of dollars which such
construction would have cost.

In many other cities the use of Union Metal equipment has reduced the
number of poles along the curb line from 50 to 75 percent— has silenced
the underground line agitation. We will be glad to tell you more about
how this is accomplished.

THE UNION METAL MANUFACTURING Co.

General Offices and Factory: Canton, Ohio
Sales Offices ~— New York, Chicago, Philzdelphia, Cleveland,
Boston, Los Angeles, San Francisco, S.attle, Dallas, Atlanta.
Distributors:
GENERAL ELECTRIC MERCHANDISE DISTRIBUTORS
GRAYBAR ELECTRIC CO., INC.
Offices in all principal cities

in Middietown, Conn.

UNION METAL

DISTRIBUTION AND TRANSMISSION POLE

Union Metal Design No. 4306
in beights of 30" and 32" used
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Rolled Steel Wheels .
B Eitiptic Springs Keep your equipment
uenched and
TgnpeeredCarbon out Of the ShOpSo

Steel Axles
Armature Shafts

STANDARD STEEL WORKS CO.

PHILADELPHIA, PA.

Useparts of...,....

RANCH OFFICES: CHICAGO NEW YORK PORTLAND PITTSBURGH
ST. LOUIS HOUSTON RICHMOND SAN FRANCISCO
MEXICO CITY

WORKS: BURNHAM, PA.
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HYATT

ROLL ER BEARINGS

ELECTRIC RAILWAY JOURNAL May, 19

THE Lackawanna & Wyoming Valley
Railroad, operating frequent fast elec-
tric service between Scranton, Pittston
and Wilkes-Barre, Pa., recently placed
in service the first of their new inter-
urban cars with Hyatt equipment.

Through local newspaper advertising
they announced this new service, and
here is what they say about their use of
Hyatt Roller Bearings:

“During the past year the Lanrel Line has pnt
into service all-steel passenger eoaches, thereby
disearding wooden coaches. These modernsteel
eoaehes are 64 feet long, and are being eom-
pletely equipped with Hyatt Roller Bearings,
which afford the maximumin eomfort,smoother
riding andrepresent the mostmodern and finest
steel coaeh equipment that itis possible to buy.

Why not ride the eomfortable way—the Hyatt-
way. Ride in safety, ride with smoothness—
nse the Laurel Line regularly.”

Building public good will with better
riding...provided the Hyattway...is but
one advantage of Hyattized journal
boxes. Many operating economies are
effected by the employment of these
modern bearings, as well.

HYATT ROLLER BEARING COMPANY

Newark  Detroit  Chicago Pittsburgh  Oakland

(T TPRODUCT OF GENERAL MOTORS{-7]

Hyatts on the
Laurel Line

LACKAWANNA
&
WYOMING
VALLEY
R.R.
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Choose the books "
you want to see

— and just mail
the coupon

ELECTRIC RAILWAY JOURNAL

‘Canned Experience”

Richey-—
Electric Railway Handbook

708 pages, flexible, 528 lilustratlons, $4.00

A thoroughly revised reference book of practicat
data, formulas and tables for the use ol operators,
engineers and students. It gives the essential
refererice data on all phases of electric ratlway
construetion and operation. It presents: (1) Dats
on_subjects which come up in everyday electric
railway practice. (%) Material of service to the
non-technical manager or operator. (3) Relerence
material on electric railway practice for those who
are specializing in other or allied lines.

%
Harding—

Electric Railway Engineering

Third Edition, 480 pages, 6x9, 248 llins., $5.00
A thorough revision of this standard work on the
theory and practice of elcctric railway engineering.
The book covers the principles o! train operatfon.
power generation and distribution, equipment and
types of systems, %

3

Kurtz—

Lineman’s Handbook

550 pages, pneket size, flexible, l'llust., $4.00

The first book written expressly for linemen, fore-
men, and other employees of line departments.
The hook meets the growlng need for a pocket
volume of construction and malintenance data,
procedure, and methods. It presents hundreds ol
kinks, shorteuts, expediente and time- and work-
saving methods, as well as scores of useful
dlagrams, tables, and formulas for the lineman.

. 4 )
Standard Handbook for

Electrical Engineers
2100 pages, 4%:x7, flexible, thumb-indexed, $6.00
A widely-known encyclopedia ol electrical en-
gineering. The book covers every branch of
modern electrical engineering. It is complete and
religble, and so carefuliy and fully indexed that
its information is readily accessible.

™ 5

Croft—
American Electricians’

Handbook

823 pages, pocket-size, flexible, 000 illus., $4.00

The book is a reliable, useful hand-
book for wiremen, contractors, line-

el

| Make use of the other man's experience

6
Blake and Jackson—

Electric Railway Transportation

Second Editlon, 437 puges, 6x9, 12 itius.. $3.00
A second edition
of this widely
known book or
the transportation
side of the elec-
tric railway busi-
ness -— pgetting
the cars over the
tracks — increas-
ing the traffic —
collecting the fares
—and selling ser-
vice in the face of
modern conditions.
Particular consid-
eration Is given
to the place of
the bus In mod-

)

ern transporta-

tion. —
-

King— -~
-

Railway
Signaling

369 pages, 6x9,
319 ilus., $1.00
A completely ade-
quate book on all
phases of modern
railway signaling.
The book describes
fully the construc-
tion, instsilation.
operatlonand
malntenance ot
signaling equip-
ment, and pre-
sents s thorough
discussion of prin-
clples,

H AVANTIVY

8
Nash—

Economics of Public Utilities

. 413 pages, 6x90, $4.00 8z

This book presents the essential facts and the
moet mature vlews upon the underiying financial
and economle phases of public utility companies.
with particular emphasis on electric railways.
%Iecgnc light and power companles and gas com-
anies,

It discusses every angle of the public utility
as a business and irests thoroughly such subjects
as capitalization, i{nvestment features, franchises,
regulatton, vsluation, depreciation, taxcs, rates,
service. accounting methods. public relations, etc.

men, plant superintendents and con-
struetion engineers. It sims to glve
the practical man the facts on appa-
ratus, materials and installation which
he needs in his daily work. It is prsc-

Mail this conpon
to see these McGraw-Hill books

{icsl from cover to cover,

Name ....
Homs Addresa ,.......ccco00000:0 R O PR
City
Poaition
Nime 0f COMDARY....covoccnsoebeseencorantonstosnns E. 3-29

MeGraw-1{fill Book Ca., Ine,, 370 Seventh Avenne,
New York.

8end me the books checked for 10 dayr’ (ree examination:
.Richey’s Electric Ratlway ve..Croft’as American Electri-
Handbook, $4.00.

.Harding’s Electrlc Rallwsy
Engloeering, $3.00.

. .Eurts’ Lineman‘s Hand-
book, $4.00.

Standard _ Handbook  for
Electritai Englneers, §0.00.
I agree to return euch booka sa I do mot wish to kzep, postpald,
er to remit for them within 10 days of recelpt.

clans Flandbook, $4.00,
..Blake and Jackions' Flee-
tric Raliway Transporta-
1lon, $§6.00.
..King’s Ratlway Signaiing,
$4.00.

++Nash’s Economles of Pub-
tic Utlifties, $4.00.

B e L ) R M0 Rl o 7 srsecasnen
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HIS distorted map shows the various states as they would appear
if their areas were in proportion to the number of wired dwell-
ings. The numerals indicate the Ameriean Brown Boveri represent-
atives listed below. Note how completcly they cover the couniry.

] American Brown Boveri Electric 12 Schiefer Eleetric Co., 23 W. J. Keller,
Corp., Ellieott Square, 203 Natchez Bldg.,
Grayhar Bldg., New York City. Buffalo. N. Y. New Orleans, La.
2 American Brown Boveri Eleetric 13 Sehiefer Electrie Co., 24. T. S. Wood,
Corp., ye 89 East Avenne, Rochester, N. Y. Polson Bldg., Seattle, Wash.
842 Summer St., Boston, Mass, i;f Schiefer Eleetric Co., 25 Griswold & Co., Ltd.,
3 Paul W, Koch & Co., City Bank Bldg., Syraeuse, N. Y. 1111 Beaver Hall Hill,
19 S. Wells St., Chicago, Ill. 15 Schiefer Elcetrie Co.. Montreal, Canada.
Henry Nixon, =" City Savings Bank Bldg. Commercial Engineering Co.,
Mutual Bldg., Kansas City, Mo. 5"§ Albany, N. Y. ’ 26 1§00 E St.,, N.W,,
W. L. Rose Equipment Co., 16 0. T. Hall, “ashmglon,-D. C.
Planters Bldg., St. Louis, Mo. ;13]2 North I(\:al\'ert St., 27 ULiilitics Equipment Corp.,
3altimore, Md. 1643 Russ Bldg.
E. A, Thornwell 2 . B
A ? Albert Milmow, San Francisco, Calif.
Gandicr Bldg., Atlamtasiee 17 217 Latonia Bldg., Charlotte, N. C. 28 Uiilitics Equipment Corp.,
7 E. A. Thornwell, Vernc W. Shear & Co 401 Bartlett Bldg.,
L0 B Me Bligh 18 46 Eaet Buchtel Ave., Los Angeles, Calif.
e o > Akron, Ohio. 29 Franklin Sales Co., ]
8 lll!eedle ,qupgﬁ!m Co., 19 Veme W. Shear & Co., 1429 18th St., Denver, Colorade.
b et T 7 423 Bulkley Bldg., 30 J. E. Redmond,
ineinnati, io. kfg Cleveland, Ohio. 218 Security Bldg.,

9 T. H. Hays, y Howard & Geeseka, Phoenix, Arizona.
315, Trach?n Terminal Bldg., 20 1008 Marquctie Ave., 31 Tinling & Powell,
Indianapolis, Ind. Minneapolis, Minn. 27 Main Ave., Spokane, Wash.

10 Harris & Butler, F. R. Jennings Co., Manila Machinery & Supply Co.y
Ll e il 21 5847 Grand River Ave., 32 NManila, P 1. ,
H e.p i L2 Detroit, Michigan. Amecrican Brown Boveri Eleetri
11 E. S Stickle Co., . 29 Paul G. Bentley Co., Corp..
Union Trust Bldg., Pittshurgh, Pa. o 805 Allen Bldg., Dallas, Texas. : Main works, Camden, N. J.

AMERICAN BROWN BOVYER



You Sell

Transportation -

Why not _B_llx

Transportation



A Motor Coach 1
Wi

-
i A
- —_—

SOLD BY DODGE BROTHE




)Jnly as Good as
0 Day after Day

In Dodge Brothers Motor Coaches,
Dodge Dependability puts a plus
value on Safety, Speed, Power,
Quiet and fine Appearance + + -

The profit possible for operators who sell transportation is
:dependent in large measure upon how they buy transportation.

| Purchasers of Dodge Brothers Motor Coaches buy treinspor-

| tation wisely—can sell it profitably. These purchasers measure
appearance, comfort, safety, speed, economy, dependability—
| all in terms of what these features contribute to the profit-
able work that a motor coach will do day after day.

Dodge equipment takes them closest to the ambition of
every operator—to carry more passengers with more satis-
faction and at lower cost.
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Livmg for and not off
the Industry....

This expression, used recently of Electric Railway
Journal by a well-known electric railway executive,*
expresses exactly the guiding policy of the paper
during its more than 40 years of service to the
Industry.

In those seven words lies the reason why Electric
Railway Journal has always been received in the
light of a friend and counselor. Behind them is the
spirit which was responsible for the recent pres-
entation to this paper of the first Associated Busi-
ness Papers’ Award established in 1927 for Out-
standing Editorial Service.

Electric Railway Journal

*Mr, Walter A. Draper, President,
The Cincinnati Street Railway Company.
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Last chance

ELECTRIC RAILWAY JOURNAL

—to indicate your subscription choice

For your convenience, we are again outlining
the new publishing plan of Electric Railway
Journal. There will be 13 issues of the monthly
magazine—twelve regular issues and the 13th
issue which will be either a Convention Issue or
Report Issue depending upon the date of the
A.E.R.A. Convention itself.

Electric Railway Journal Neaws, to be
issued each Saturday except in those
weeks in which the monthly publication
appears, will supplement the monthly
magazine and give to busy executives the
important timely news of the industry.

Present subscribers are now offered a
choice of:

1. The regular subscription price of
the magazine is being reduced from four
dollars to three dollars yearly. The price
of the News will be one dollar for sub-
scribers to the magazine, two dollars for
all non-subscribers. If you wish the new
monthly—awithout the News—your pres-
ent subscription will be extended on a
dollar-for-dollar basis.

2. If you are interested in receiving
both the 13 large monthly issues and the
39 supplementary News issues, your sub-
scription will not be extended, but will
retain its present expiration date.

You have already seen two copies of the
bigger and stronger monthly publication.

You have also received two complimen-
tary copies of the News which were
mailed to all subscribers, so that they
could see for themselves what type of in-
formation it furnished. May we now
have your subscription choice as out-
lined?

If we do not hear from you shortly, we
will assume that you wish the monthly
magazine only, and your subscription
will be extended. But if the Neaws serv-
ice can also be valuable to you, please be
sure to return this coupon TODAY.

" Biectric Rallway Journal '
10th Ave. at 36fh St., New York, N. Y. |
CHECK ONE: |

1 wish to reecive only the new monthly. Kindly
extend my present subscription. I
|

1 wish to receive botk the monthly and the News.
' 1 understand that the expiration date of my sub-
|

seription will remain the same,
NAME!  cieiis 5904 aim5 sheaielstel sionetoteinivtaistetalet et bt pulloTaNe '
ADDRESS| scse s o5 s as + s asnaistesrsis v s s oo u e slliaitiatate s I
CITY iinaioiss oo dlaiiaatstenletaorate STATE .. ossuddes I

69
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METAL &_. THERMY

CHICAGO

N

Brain . .

FEW minutes’ planning
and figuring may save
hours of digging and patch:
ing.

Probably that is the reason
SO many companies are
turning away from the old:
fashioned method of patch:
ing rail joints to the newert
method of Thermit Welding

Thermit Welding is not just
a better way of joining rails,
—1it is an entirely different
way. For it ELIMINATES

B o 7120 BROADWAY
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eplaces
Brawn

L track maintenance

'THE JOINT. At the same
time it eliminates the neces-
(sity of ever digging up the
pavement and patching.

Consider this when you are
planning your crusade
against worn rail joints. An
lounce of prevention is
icheaper than a pound of

cure.
L

YORK, N.V.

ORPORATION-

SOUTH SAN FRANCISCO

A2 A A 2 B I\ "\ J
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This is one of a series of MeGraw-Hill adwvertisements directed ariginally
to advertising men in an effort to make industrial advertising more profit-
able to buyer and seller. It is printed in these pages as an indication
to readers that McGraw-Hill publishing standards mean adwertising
effectiveness as well as editorial virility.

Is his title backed up
with real buying authonty

MorT S0 et it

Salesman.-

What can you expect
from an industrial ad-
vertising campaign that
is planned to cover a
prospect list built on
this basis?

effi-
thers are®
of master mechanics 88
3 many brands » ining in this terri-

ere 8Te
b ths title dossn't

ciency experts 2

torye

THE one reliable method of running
down the real buyers is to seek them by actual
operating responsibilities. The important
thing is not what they are called but what
they do.

This principle comes out of McGraw-
Hill’s years of experience in circulation and
editorial service throughout American
Industry.

The confusion of titles in industry 1s dis-
cussed on pages 29 to 33 in Industrial
Marketing at IWork. A copy of this book
will be delivered to executives interested in
selling and advertising to industry.

— —The publishers
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A Step to Multiplied Mileage

The principal object of the operation pictured above is to remove from the
center of the hub of a Gary Wheel Blank a cylinder of steel concentric
with the vertical axis of the ingot from which it was made. The object is
accomplished by placing the blank in a centering dic and pressing through
it a punching die This is just onc of many stages in the journey
that leads from wheel blank to shipping dock. . . Each is carefully Jcsigncd
according to most modern practice. . . Each makes use of long cxperience
and equipment kept at maximum efficiency by constant ints{pcction and main-
tenance, . . Each contributes its part to multiplied mileage.

Our wheel engineers are at your service.

Illinnis Steel Company

Subsidiary of United States Steel Corporation
@eueral Offices:
208 South La Salle Street, Chteaga -
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DVERTISING has become an
indispensable part of our
 national life. It performs a genuine
service to a fast-moving public.
It has been identified with the

Electric Railways for such a long

period that the public has come
subconsciously to value the guid-
ance of this phase of the service in

the fulfilling of everyday wants.

Collier Service car cards are not only

apartof ElectricRailway Service, but a

dependable source of revenue as well.

BARRON G. COLLIER

CANDLER BLDG.— NEW YORK CITY

Car Card Advertising Almost Everywhere
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Steel Twin Tie Construction adopted in Detroit in 1920.

Records show 81.85 miles of Steel Tie Track in service.

Advantages are:

Reduction in amount of excavation and concrete founda-
tion work.

Faster progress and less delay in opening streets to traffic.

Complete elimination of sinking track caused by disinte-
gration or washing out of sand ballast.

Water tight bond between rails and concrete pavement.

No heaving or cracking of paved surface.

The property is satisfied that rail wear will be the determining
factor in the life of the track as none of the track has even
approached the end of its usefulness.

—_—

This report is of vital interest to all Electric Railway Execu-
tives, and answers in an unbiased way all questions about Steel
Twin Tie Track performance under heavy duty traffic. Five
hundred copies of this report are being prepared for mailing.
May we send you your copy today?

The International Steel Tie Co.
Cleveland, Ohio

Send us the NIELSEN DETROIT SURVEY,
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“Trade Mark Registered”
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American Steel & Wire Company

ARCON RAIL BONDS

NEW principle of design is
embodied in A rcon Rail
Bonds. Thisis the open terminal.
The open terminal has many
distinct advantages. All terminals
provide for easy arc manipulation.
The end of the copper conductor
is approximately one-eighth of an
inch from the rail, and located in
an open space which insures per-

PATENTED

Arcon “A™ Bond in detail
and installed

fect welding of the copper wires.
The sloping surface of the ter- -
minal after welding is a novel and
important feature in arcweld
bonds.

Be convinced by a practical dem-
onstration which we will gladly"
give you at your convenience.

Prices and literature mailed
upon request.

AMERICAN STEEL & WIRE COMPANY

ST. LOULS.......... 506 Ollve Street
KANSAS CITY....... 417 Grand Ave.
OKLAHOMA CITY, . iiqeoeresonecns

First Nat'l Bank Bldd.
BIR‘\IIVGHAM .Brown-Marx Bldg,

MEMPHIS.........ocvevenevnnoos.ine

..... 208 S. La Salle St.
..... Rockefeller Bidg,
Foot of First Street

Uolon Trust Bldg.

S‘ubsidinry of United States Steel Corporation

NEW YORK.......... 30 Church St.
oo Statler Bldg.

PITTSBURGH. . -...Frick Bldg. WILKES-BARRE, Miners Bank Bldg.
PHILADELPHIA Wideoer Bldg. DALLAS........... Praetnrian Bldg.
ATLANTA...covuvnn 101 Marietta St. DENVER. .. First Nat'l fik, Bidg.
WORCESTER.,.....0. 94 Grove St. SALT LAKE CITY Walker Bank Bldg.

UNITED STATES STEEL PRODUCTS COMPANY, San Francisco, Los Angeles, Portland, Seattla

BALTIMORE.,... ...32 8. Charles St,
BUFFALO......... 670 Ellicott St,
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Advertises
the
Weekly Pas:

HE Pittsburgh Railways began using

weekly and Sunday passes in 1925. At
that time we helped them select a type of
pass best adapted to the problems of that
city. The years following have shown a
great rise in popularity for this form of fare
collection.  Pittsburgh is advertising the
passes because they realize the advantages
to the operating company. They are:

=
%

A

Cash in advance.

Elimination of change-making during
rush hours.

Control of fare at one source.

Greater number of passengers carried

These unique posters, in due to attractive rate,

attractive colors, were R
employed by The Pitts- Globe experience should be of great value

:urgh ﬁaﬂwlays o dl‘]i(‘l'e to you in adopting and initiating a pass
ar‘:&"gu'nsa;apz:;s weexty system. Let us acquaint you with our
] service in all types of paper fares.

GLOBE
TICKET COMPANY

PHILADELPHIA

Factories Sales Offices

Philadeiphia New York Syracusc Cleveland
Los Angeles Jacksonville Baltimore Pitisburgh
Boston Cincinnati Springfield, Mass.

WY

%
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§
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46 BEHIND

OUT of the fiery furnace come hard blocks of prac-
tically pure carbon, but these are not brushes and
useful brushes could not be sawed out of them.

{ The blocks are crushed into small_bits in a pow-
erful machine. Another machine grinds the carbon
into fine flour. The laboratory, as usual, tests each
step. The flour, for instance, must meet rigid tests
for electrical resistance and fineness.

Not only is this flour tested, but, to insure uni-
formity of the product, the output from several
mills is mixed and blended after it has been passed
oy the laboratory.

Thus once more a basic form of carbon is

ELECTRIC RAILWAY JOURNAL 81

THE PYRAMIDS—5 ¢ ¢

It takes more than CARBON
to make a brush

Part of crushing and milling equipment

produced in a very pure, exactly uniform, scien-
tifically controlled state.

This is but one example of the thorough control
we exercise over the smallest detail of manufacture.
This control is your assurance and ours, too, that
any given grade of National Pyramid Brushes will
always be the same, for by exactly duplicating the
conditions of manufacture we duplicate thc grade.
Standard performance thcreby is assured. The
NCC brushes that are giving you such perfect ser-
vice today can be replaced with preciscly similar
ones at any time in the future. The Data Sheet
System makes shipments speedy and accurate.

An interesting maving picture film illustrating in detail the processes used in the manufacture
of carbon brushes will gladly be shown on request to any organization of engineers or students.

NATIONAL CARBON COMPANY, In~Nc.

Unit of Union Carbide and Carbon Corporation

Carbon Sales

Division

SILVER STRAND

2 o

CABLE

TRADE MARK
exeETERLD

Clevcland, Ohio

Jersey City Pittsburgh

Branch Offices and Factaries
Chicago

Birmingham San Francisco
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One of the cars to which Simplex
Clasp Brakes have been applied

SIMPLEX MULTIPLE UNIT
CLASP BRAKES

Railroads would not purchase
passenger cars without “Simplex

Clasp Brakes.”

Why not specify “Simplex Multi-
ple Unit Motor and Trailer Truck
Clasp Brakes” for Gas — Electric
and Electric Cars.

Send us your inquiries for infor-
mation and designs.

The mechanically correct Brake
for a Modern Car.

AMERICAN STEEL FOUNDRIES

NEW YORK CHICAGO ST.LOUIS




‘The above dlagram shows crank-
shatt sizes of three well known big
six engines, with diameters of 2%~
tn. and 23;-in.——and Waukesha’'s
crankshatt, 3%2-1n. White Ilnes
show thelr relative stiffness. Ii
shatt No. 11s considered 1007, satis-
factory, then shaft No. 2 has an
excess strength of 16% and the
Wankesha shatt No.3 has 1397, ex~
cess strength.

the crankshaft
that never fails

---huge and thick-cheeKed---of chrome nickel steel,
heat treated---supported on four arch trussed bear-
ings---Waukesha’s 3'4-inch crankshaft guarantees posi-
tive dependability under even the severest service
requirements. Never has this Waukesha crankshaft
been known to fail. Thousands of miles without a
bearing adjustment is not exceptional---it’s a fixed
habit with Waukesha. That’s only ONE REASON why
the most modern motor coaches are powered with
Waukesha RICARDO HEAD Long Life Engines. Write ||| v Tane peTTER
Automotive Equipment Division for Bulletin No. 710. e

||:HEAD ENGINES, I

THEY TAKE BETTER l‘
144

‘

WAUKESHA MOTOR COMPANY

New York Office: 8 West goth St. WAUKESHA, WISCONSIN San Francisco: 7 Front Street

Exclusive Builders of Heavy-Duty Internal Combustion Engines for Over Twenty Years




Cuts operating costs!

Even before you’ve charged a single battery on your
Reetigon it has helped to lay the foundations for
greater battery charging economy for you. The first
cost of the Reetigon is low. The installation cost is
low. No special provisions for its installation are
required and one man ean have it ready to operate
in less than an hour.

Installed and operating, the Rectigon eontinue
to pile up a record for low operating costs. Its effi-
ciency — higher than in any other type of charging
equipment — means that more of the power yon
pay for reaches the battery. You profit there. Long
and uniform bulb life, nothing to wear out or
deteriorate, no speeial maintenance eost — these
factors are a further help in keeping operating costs
low and battery charging efficieney high.

You will be interested in the booklet, ‘““More
Power to the Battery.”” Write for a copy.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY
Merehandising Department East Pittsburgh, Pa,

Westinghous

Reetigons are made in two sizes, 15 S = l S
] Use only genuine Westinghouse Bulbs for replacements
and 30 battery eapaeity, at $75 net and Y & fe f T

$135 net, respectively.

. .. .each battery

ZSTOl

charged with this rectigon

and this bulb

[T —

a lower charging cost

s~ X s
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eep your Bus Floors always New
at monzmum cost with

J-M MASTICOKE

J.M -MASTICOKE provides a floor which will
J last the life of your busses at_one low cost. Its
tough, resilient composition is made to withstand
the wear of millions of footsteps. The vibration of
thousands of miles of travel will not crack it. J-M
Masticoke will eliminate floor repairs from your
maintenance bills.

This modern bus flooring will also add materially
to the appearance of your busses. It is furnished in
dark gray and six attractive colors to harmonize
with interior finish. It never grows shabby—its
good appearance will help keep your busses always
looking spic and span.

Skid-proof— Water-proof
Passengers will not slip on Masticoke Flooring.
Whether new or old, its anti-skid tread is effec-

tive in any weather. J-M Masticoke is thor-
oughly water-proof, is unaffected by acids, and
gives complete protection to the floor structure
it covers.

J-M Masticoke is easily cleaned by simply flush-
ing with water. It dries quickly and is odorless.
It will not retain dust, dirt or germs. It is fire-
retardent and also acts as a valuable insulation
against the cold.

Tested Service

J-M Masticoke Flooring has long given satisfactory service
on busses as well as railroad coaches and Pullman cars.
More and more bus fleet owners are using this flooring to re-
duce costs. Johns-Manville service to busses includesinsula-
tion for side walls and roofs, cluich facings, packings, brake
blocks, and lining. Return the coupon below and get the
full particulars on this modern economical flooring.

JOHNS-MANVILLE CORPORATION

i - ] Y Electric Railway & Motor Bus Division
1 L New York Chicago Cleveland San Francisco Toronto
Vv O S "3 anv1 e {Branches in all large cities)
Please send me full particulars on J-M Masticoke Bus Flooring.

Mou
’ SERVICE TO

BUS TRANSPORTATION AdATESS ..o 00 s non swneninesinns onnnns s TR .
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In These Days of
Traveled Highways

With automobiles, trucks, buses speeding along
the Nation’s highways, the necessity of avoid-
ing crossing accidents becomes acute.

Protect your crossings and passengers with
Nachod Highway Crossing Signals. ‘They
warn two ways—Dby bell and flashing lights.
They greatly reduce the liability of costly law
suits with their attendant loss of prestige and
good will,

The red flashing projectors give a brilliant and

arrestive indication. They are actuated en- Nachad Highway Crassing Signal with flashing red lights and bell.
5 5 An installation with twae standards an the Galvestan-Haustan
tirely from the trolley power and at the high- Interurban Railway.

st car speeds. T'h rat t s pilot
tell hivm the signal is workdng whenhe pases NI A (. FTH{RIINNS pells Safety
the starting contactor.

Write us for_quotation, specifying whether INachod and United States Signal
lights and bell, or lights only are desired; " R

whether for a single or double track crossing CO., InC., LOMIS‘Ullle, Ky.

and give sketch if there are any switches in the Iso M
protected zone. Yellow caution lights near We Also Manufacture
Turn-right Signals, Single Track Permissive and Absolute Signals,

l.)ase may be omitted if desired. All four pro- Stub End Signals, Rear Protection Signals, Annunciator Signals,
jectors may be mounted on one standard. Headway Recorders.

—for Zone Fare Collections

Three coin fare box

Zone fare collections are exceedingly simplified with the new
Johnson Three Coin Electric Fare Box.

Nickels, dimes, and quarters are all deposited in the same slot and
recorded on the same register.

In Johnson Electric Fare Systems the coin does the work—auto-
matically and visibly, registering the amount paid. Electric fare
registers also fit in with the Modern DeLuxe car interiors. Con-
cealed wiring, attractive fare boxes and registers, plus the fact
that they give you greater speed and accuracy should make them
your choice on new or old equipment.

Johnson Fare Box Company

CHICAGO NEW YORK
4619 Ravenswood Ave. 2 West 61st St.

Over 6,000 Type ] Electric
Fare Boxes have been placed
in service in the last 4 years.
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tandardlze on these products because
EamE O/ their economy

~ MORE-JONES
b MORE-JONES Quality Products are highly

economical from the standpoint of first and last
cost as also from every angle of service efficiency.

Fifty-five years of service in the railway field has
enabled us to fully meet your requirements. Take
advantage of our experience and the unexcelled
and uniform quality of MORE-JONES products.

MORE-JONES
Trolley Wheels and Harps

National Bearing Metals

Jersey City, N. 3. Corporation  eutsuren, pa.
Portsmouth, Va. E Meadville, Pa.

St. Louis, Mo.
New York, N. Y.

QUALITY PRODUCTS

{

[

‘ ArLL types of City and

‘ Interurban cars of latest
design and Modern con-

' struction are built by—

CUMMINGS CAR AND COACH CO.

Successors to McGuire-Cummings Mfg. Co.

111 W. Monroe St.
Chicago, Il1.
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PORTERS

NUT SPLITTERS—CHAIN CUTTERS
BOLT CLIPPERS—SHEAR CUTTERS

A Porter Nut Splitter will remove a
battered, frozen or rusted nut from
a bolt with less labor, without
‘‘jamming’ the bolt threads and in
less time than it takes to prepare a
monkey wrench for the work.

Porter’s Nut Splitters come in two
types and several sizes. The type
pictured above operates with the
handles parallel to the bolt. Another
type cuts with handles at right ang-
les to the bolt. Both ore portable
and may be used in any position and
In spaces otherwise difficult to work.
Write for illustrated folder on Porter’s Tools=

Nut Splitters, Chain Cutters, Bolt Clippers
and Shear Cutters

H.K.Porter,Inc. 24 Ashland St., Everett, Mass.

P i

orter’s Tools cover a wide range
of uses in all types of industry. On
Coustruction work, in factories and
shops they save time, save labor
and are extremely efficient. They
are portable—operate anywhere
and in any position.

There are Porter Bolt Clippers
. which cut up to & 34" bolt or any-
. thing smaller. The Nut Splitters up
- to a nut, either hex or square, of a
) 34" bolt. Chain Cutters cut case

hardened chain up to 15" steel links.
// e Shear Cutters for heavy flat stock
g e Q and wire rope.

ey

1848

Godward Gas Generator in position

You can now use

Fuel Oil

in buses with the

Godward Gas

(Generator

o A°

National Railway Appliance Co.

420 Lexington Ave.
New York

I. A. HEGEMAN, Presllent  J. M. PRATT, First VicoPres.
F. T. SARGENT, Secretary . J. BROWN, Treasurer
Hegeman-Castle Corporation F. F. Bodler
Railway Exchange Building 903 Monadnock Bldg.
Chicago, Il. San Francisco, Calif.
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Ease and economy of installa-
tion under trafic—a most
useful feature of the Dayton
Integral System of Track and
Paving Structure, and in many
recent installations, demon-
strated to the complete satis-
faction of the Engineers.

This progressive development




is something we feel every
Track Engineer will be inter-
ested in discussing with us

further.

Trafhc is not interrupted at all.
| Costis moderate per track foot.

And the finished track is good

for many years with no major
maintenance at all.

JACK AND PAVING STRUCTURE




Long Life
No Major Maintenance
Low First Cost

The life of track built by the Dayton Integral System
of Track and Paving Structure is so long that our 17
years in business has not established its limit.

But even better, it requires no major maintenance at
all. It gives you good track that stays good with little
Of NO expense.

Sometimes the life of inferior track may be prolonged,
but only at a maintenance cost which in a relatively
short time amounts to more than the original track cost.
In such case it is more economical to lay new track—
Dayton Integral Track.

Dayton Integral Track unifies track and paving foun-
dation into a single, sturdy structure, provided with a
vibration absorbing element which protects the concrete
against destruction. The Dayton Tie also provides
re-enforcing for the concrete which greatly augments
strength.

THE DAYTON
MECHANICAL TIE CO.
DAYTON, OHIO
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When Low Cost Air Power Was Needed

to Pierce the Granite Backbone of the Cascades

_eaders of industry again chose
3alanced Angle Compressors

Eighteen hundred men and a half-million
n equipment, worked at once in America’s
ongest railway tunnel.

Drilling, blasting, and mucking were con-
uous. Three times world tunneling rec-
s were broken.

And vast effort—smoothly dovetailed—
ivered the finished tunnel to the Great
Northern three days before schedule.

Men and machines for this enviable or-
ianization were chosen carefully. One cent
ed per ton of rock removed, meant
530,000.00 on the 7.78-mile bore. -

So—like leaders in every industry—the
contractors, A. Guthrie and Company used
Air Power by Balanced Angle Compressors.

The c'irst Truaia
at West Portal

Sullivan Compressor Capacities, At Right: Five of the Eleven
68 to 5100 cu. ft. Catalog 83-]. SeEcedn Angle  Compressors

on the Job.

SULLIVAN MACHINERY COMPANY
809 Wrigley Bldg., Chicago, Ill.

# S ULLIV AN
TROLLEY WHEEL §{(

—seems to be a simple thing

BUT it isn’t. It _has to race along the
wire, rain or shine, sparking when ice
collects, pounding against trolley ears, and
keep running smoothly all the time.

KALAMAZOO

trolley wheels and harps are built by experts — experts who
devote their time and energies to no other task. Kalamazoo
trolley wheels are the result of over a quarter of a century of
study. Is it little wonder that they have received the respect of
the industry—that they are standard equipment wherever the
best is recognized?

May we send you bulletins and complete information?

The Star Brass Works

KALAMAZOO, MICHIGAN
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More Wear—Life.

ORE wear, more life,—that’s
what you get when you use
Boyerized parts. It’s the special heat :
treating process that gives them

greater wear resisting qualities. It’s i
the careful design and special steel
used in their manufacture that gives Boiee Pins SpeinghBoRe Sptine Po
them longer life. Brake Hangers Bushings McArthur
. . Brake Levers Brake Bushings Turnbuckles

Look over the adjacent list and check Pedestal Gibs Beanze Bagiiias Manganese
off the items that are causing you the Brake Fulcrums Bolster and Brake Heads

bl Th 1 h B arings Trausom Manganese
most trouble. en repiace them Py earing Chafing Triik
with Boyerized Parts, and see the Side Bearings Plates Parts

difference for yourself.

BOYERIZED
PARTS

BEMIS CARTRUCK COMPANY

ELECTRIC RAILWAY SUPPLIES
SPRINGFIELD, MASS.

Representatives:

F. Bodler, 903 Monadnock Bldg.. San Francisco, Cal.
F. McKenney, 54 First Street, Portland, Ore.

H. Denton, 1328 Broadway, New York Clty, N. Y.
W. Arlin, 519 Delta Building, Los Angeles, Cal.

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—ILet it help you also

0057

Griffin Wheel Company
410 North Michigan Ave.

Wheels

with Chicago, IlL.
Chilled Rims FOUNDRIES:
and Chicago (2) Boston St. Paul
Ch'll Detroit Kansas City Los Angeles
Denver Council Bluffs Tacoma
1 ed Flanges Cleveland Salt Lake City Cincinnati
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WHARTON

Tisco
Special
Trackwork

"(‘\Vhether it is a complicated layout.\ﬁ
for Subway or Surface Lines, or only
a single piece, Wharton Tisco Man-
ganese Steel Special Trackwork is
built to withstand the severest service.

By keeping abreast of the constantly
increasing demands of the time,
Wharton Trackwork has successfully
withstood the severest tests of service
for almost 70 years.

We furnish trackwork of Chrome
Nickel Construction, when this type
of work is desired.

BURPACE LAYOL™Y

Consult us on your trackwork

LLproblems. Y,

WM. WHARTON JR. & CO., INC.
EASTON, PA.

In harmony with
modern car interiors

f

Beauty and simplicity are f—
first considerations in de-
signing modern car inte-
riors, International Elec-
tric Fare Registers fit
admirably into such inte-
riors, because of their
trim appearance and be-
cause they eliminate ex-
posed mechanical equip- R-11 Double Reglster
ment. All wiring between register and floor switch is
readily concealed without sacrificing accessibility.
Electrical operation also eliminates wearing parts, oil-
ing, noisy rods, and maintenance.

International Registers
safeguard earnings and
afford efficient service at

The Right Retriever

There is a special type of EARLL Trolley
Catcher or Retriever 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.

C.I. EARLL - - York,Pa.

General Forelgn Agents
International General Electrie Co., Schenectady, N. Y.
In Canada
Rallway & Power Engineering Corp.. Ltd.. Toronto, Ont.

all times. They are
widely used in single and
double types, for hand,
foot, and electric opera-
tion.

Let us send you full details.
Write today.

B-12 Electrlc Bark

THE INTERNATIONAL REGISTER CO.
15 South Throop St. Chicago
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F 01;d, Bacon & Davis

Incorporated

Engineers

39 Broadway, New York

SteEvENS &

Woop

Incorporated

Engineers and
Constructors

THE BEELER
ORGANIZATION

Transportation, Traffic,
Operating Surveys,
" Better Service
Financial Reports

ELECTRIC RAILWAY ENGINEER

WORCESTER, MASSACHUSETTS

EXAMINATIONS
REPORTS-APPRAISALS-RATES
OPERATION-SERVICE

Buchanan & Layng
Corporation

Engineering and Management,
Construction, Financial Reports,
Traffic Surveys and
Equipment Maintenance
BALTIMORE

1001 First Natlonal
Bank Bldg.

Phone: Hanover: 2142

NEW YORK
49 Wall Street

PHILADELPHIA CHICAGO 20 Pine Street, Appraisals—Management

SAN FRANCISCO New York

NEW ORLEANS Transportation Examinations 52 Vanderbilt Ave.  New York
and Reports

C. B. BUCHANAN, President
W. I1. PRICE, JR., Sec’y-Treas. J' ROWLAND BIBBINS
JOHN F. LAYNG, Vice-President CONSULTING ENGINEER
ALBERT S. RICHEY TRANSPORTATION

UTILITIES

Transit-Trafic Development Surveys.
Street Plans, Controls, Speed Signals.
Economic Operation, Schedule Analy-
ses, Bus Co-ordination, Rerouting.
Budgets, Valuation, Rate Cases and
Ordinances.

EXPERIENCE IN 25 CITIES

2301 Connecticut Avenue
Washington, D. C.

S TtONE & WEBSTER

INCORPORATED

Design and Construction
Examinations Reports Appraisals
Industrial and
Public Service Properties
NEW YORK

BOSTON CHICAGO

HEMPHILL & WELLS

CONSULTING ENGINEERS

Gardner F. Wells
Albert W. Hemphill

APPRAISALS
INVESTIGATIONS COVERING

Management
Construction

Reorganization
Operation

50 East 42nd St., New York City

BYLLESBY ENGINEERING
and MANAGEMENT
CORPORATION

231 S. La Salle Street, Chicago

New York Pittsburgh San Francisco

SANDERSON & PORTER

ENGINEERS

PUBLIC UTILITIES
AND
INDUSTRIALS

DESIGN AND CONSTRUCTION
EXAMINATIONS REPORTS VALUATIONS

NEW YORK

CHICAGO SAN FRANCISCO

E. H. FAILE & CO.

Designers of

Garages— Service
Buildings— Terminals

441 Lexington Ave. New York

WALTER JACKSON

Consultant on Fares
and Motor Buses

The Weekly and Sunday Pass
Differential Fares—Ride Selling

Holbrook Hall 5-W-3
472 Gramatan Ave., Mt. Vernon, N. Y.
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The P. Edward
Wish Service

50 Church St.,, NEW YORK

Street Railway Inspection
DETECTIVES

131 State St., BOSTON

June Issue Closes

MAY 15th

Early receipt of copy and plates will
enable us to serve you best—to furnish
proofs in ample time so changes or
corrections may be made if desired.

Electric Railway Journal.

KELKER,
DeE LEUW &
COMPANY

Consulting Engineers

Transit Development
Operating Problems
Traffic Surveys
Valuations

111 W. WASHINGTON ST.. CHICAGO

\\L—'J_%

P
BasesALL

quickly and safely.

and loss of revenue.

The Merry Crack of Ball and Bat

—is heard again throughout the land. And Electric Railway Com-

panies are up against the old problem of getting the crowds away

The Perey method of fare collection is the best solution. It not only Tle
enables you to handle more passengers in a given tlme, but quncklv
pays tor itself by eliminating extra inspectors, non- paying passengers,
and piltering. Already used successfully in many cities.

Wrile for literature showing how the establishment of pre-payment and post-

payment areas al your principle loading and unloading points; and the instal- Co,,"alled
lation of Percy Coinpassers or Passimeters, will do away with delaye, congestion

PEREY TURNSTILES

101 Park Ave., New York City

Coinpasser
—A Perey
Coin

Turnstile

TRUCK WITH TOWER IN RUNNING POSITION

TRENTON TOWER
This 3-Section

is not only more convenient, but stronger than the
older type.

The top section is reinforced by the intermediate
section. The 3-section design makes it possible to
raise the platform 16 inches higher and drop it 12
inches lower than can be done with the old-style
2-section tower.

We'll gladly send you details.

J R. McCARDELL CO.

Trenton, New Jersey, U. S. A.

Send for further information and prices.

Albert & J. M. Anderson Mfg. Co.

How you can use
these “Grounding”
Clamps

These are called
grounding clamps, but
you can use them on
the wire for welding,
grinders and other
track work.

They are attached or
Joosened in a moment
—a turn of the stick
does the trick. Cat.
No. 1020 will grip
wire as small as No. 6
B&S up to and includ-
ing 4/0.

These clamps can be
used for many other
purposes, where quick
positive temporary con-
nections are required.

289-305 A St., Boston, Mass.

NEW YORK CHICANO PHILADELIPHIA LONDON

s T
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QUICK TO OPEN-SLOW TO CLOSE
The Racor Oil Cylinder Retarding Dash Pot

acts on the principle of a door check. Used where
switches are normally trailed throungh, it eases the
return of the points and thus saves wear on the
inside of the points. The action is definite and it
will work under all climatic conditions. Particularly
adapted for use with Ramapo Auntomatic Return
Switch Stands.

RAMAPO AJAX CORPORATION

General Offices ~ 230 PARK AVENUE, NEW YORK

SALES OFFICES AT WORKS. AND
'co.| MSCORMICK BUILDING, CHICAGO SAMADIAN Samar
o:] METROPOLITAN BANK BLDG. WASHINGTON | Histosrae Griarie
BUILDERS EXCHANGE BLDG, ST.PAUL

Nine Racor Works
Hiltburn, New York. Nl-g..—. Palte, N.Y. Chicago, Illinols, Easi St Louls, f1l.
Superfor,Wis. Pueblio,Col Los Angeles.Cai. Siettle.Wash. Nisgers Pells. Ont

COLUMBIA |

Railway and Utility Supplies

.

Castings—Grey Iron,
Brass and Aluminum

Forgings
Special Machinery
and Patterns

J Machine and Sheet
Metal Work

Armature and
Field Coils.

The Columbia Machine Works and M. I. Co.
265 Chestnut St., corner Atlantic Ave., I
Brooklyn, New York

Unclouded windows
promote popularity
and safety

LEANING car and bus windows

regularly the Oakite way promotes
the safety of rapid transportation and
increases the popularity of your service.

Oakite cleaning rapidly removes all trace of traffic
dust and grime; leaves windows clear and film-free.
No cloudy haze remains to obscure the vision of
motorman or bus driver; no smears or streaks linger
to encourage complaints from patrons.

Moreover, Oakite methods for this and many other
railway cleaning jobs save hours and dollars wher-
ever used. A valuable fact-filled booklet, yours for
the asking, gives complete details for a wide range of
cleaning operations. Request it today.

Oakite Service Men. cleaning specialists, are located in
the leading industrial centers of the U. 8. and Canada

Manufacturéd only by
OAKITE PRODUCTS, INC,, 28B Thames St., NEW YORK, N. Y.

OAKITE

ARE maRs RE8 w8, AT

Ind'ustnal Cleaning Materials s Methods

Drip Points for
Added Efficiency

They prevent creeping moisture and quickly drain the petti-
coat in wel weather, keeping the inner area dry.

The Above Insulator—No, 72—Voltages—Test—Dry 64.000
Wet 31,400, Line 10.000.

Our engincers are always ready to help you on your glase
insulator problem. Write for catalog.

Hemingray Glass Company
Muncie, Ind.

Est. 1848~=Inc. 1870

i
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dASKELITE

Specified on Chicago’s

100 new cars
..for roofs, seat backs and bulkheads.

Leading street railway and bus operators prefer
HASKELITE for its light weight, added strength, and
low cost.

Ask for details of bus and street car applications of
these structural panels, HASKELITE and PLYMETL,
its metal-faced companion.

HASKELITE MANUFACTURING CORPORATION

120 South LaSalle Street
Chicago, Ilinois

: m‘ | | — —— i Economy Electric Devices Co.,
E 1K 37 W. Van Buren St., Chicago

m@ @‘ - Grayson Bros., 600 La Salle Bidg.,

St. Louis, Mo,

Winnipeg, New Glasgow.

win UTILITY

Equipment

CROSS SEAT HEATER

Heating and Ventilating

omfort assured R o eb I i n g

Welding Wire

Makes strong welds and
is used where only the
highest quality of weld-
ing wire 1s acceptable.

idi he heating and ventilating equip- -
ziﬁrefg:c;’t:ﬂg lrlxi(:: tcaer speciEcations remember that John A. Roebling’s Sons Company
UTILITY Heaters and UTILITY Ventilators have been - Trenton, New Jersey
tried and proven on hundreds of railway properties ’\
throughout the country.

1f you do not know thelr advan-
tages let us send you this infor-
mation. 1f you know UTILITY

products you will bave
them on all your equip-
ment.

INTAKE
VENTILATION

RAILWAY UTILITY CONIPANY
2241 to 2247 Indiana Ave., Chicago, 1l

Railway Representatives:

Railway & Power Engineering
Corp., Ltd., Montreal, Toronto,
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ROLLER-SMITH
ANNOUNCES

O Ol SWITCHES AND

Il CIRCUIT BREAKERS
Everyone knows ROLLER-SMITH air
break circuit breakers. Many thousands

have been giving excellent service for over
30 years.

With that as a background; with engi-
neering talent of the highest order; with
factory facilities unsurpassed . . . what is
more logical than the entry of ROLLER-
SMITH into the oil switch and breaker
field?

Starting from ‘‘scratch”, as it were,
ROLLER-SMITH is able to, and now
offers, a line of apparatus that is right in
step with modern requirements, which call
for high rupturing capacities, high speed
of operation, high flash-over voltages and
the ability to stand up day after day, week
after week, month after month, year after
year under the most exacting operating
conditions.

Following are a few of the outstanding character-
istics of ROLLER-SMITH oil switches and
circuit breakers.

Interrupting capacities and factors of safety
beyond what has hitherto been available.

A design which inherently provides increased in-
sulation so that one can safely buy on raled values.

Very novel design of conductors resulting in low
temperature rise.

The electro-magnetic stresses of high inrush
current are employed to increase contact pressure.

All important mechanical working parts are fully
enclosed and automatically lubricated.

Send for new Bulletin No. G-600.
Just off the press.
Watch subsequent issues of the Electric Railway Journal

for additional data on ROLLER-SMITH Oil Switches
and Circuit Breakers.

LLER-SMITH COMP.

| Eiectrical Measuring and Protective Apparatus]
-

MAIN OFFICE @ WORKS
2140 Woolworth Bldg., ‘3\@/ Bethlehem, Penna.
New York

Offices in principal cities in U. 8. A. and Canada.

Representatives in Australia, Cuba, Philippine Islands and Japan.

May, 192

Marks has
the data
you want

Marks’—

MECHANICAL ENGINEERS’
HANDBOOK

2,000 pages, flexible, illustrated, $6.00 net, postpaid

Every day you have mechanical engineering problems to
solve—otten you may lose much valuahle time in search-
ing for the necessary solution—but all of the data are
right there for you—handy-—complete—and authoritative
—if you have MARKS.

1f you use mechanical engineering data at all, you should
have MARKS.

Marks Brings You

—the information you svant—every time,

—the reference services of fifty of the biggest mechanical
engineers in the country.

—complete and authoritative information on every phase
of mechanical engineering.

—In the space of one convenient, compact handbook
hundreds of treatises—each the work of a specialist,
each covering fundamental theory thoroughly, each
selecting discriminately the essential data.

See it free. Mail the coupon

MC GRaAW-HIL L
FREE EXAMINATION COUPON|

MrGraw-ftitt Bnok Co., Ine., 370 Seventh Ave.,, New York,
You may send me on 10 days’ approval the books checked.
eoo-..Marks' Mechanical Engineers® itandbook. Second Edition.
$6.00 net, postpaid.
W Travelers' Edition. 3 volumes, $8.00 net, postpaid. ’
1 agree to pay for the bouks or return them postpaid within 10
days of receipt.

Slzned . e e e e e e
AAAress: . .t o 5 5 5ialel Ralaletariere = TR o R L W eI

Name of COMPANY . i v vevetneciosonsnnsonaesnsnsrssnnnnnns

(Books sent on approval to retail purchasers in U, $. and Canada
Canada only.) F.-E.R.J.

ssesssnasns sase s
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7| THIS POLE 15
DUE To BREAK

NEXT MONTH |

Is the Age-Strength Curve

LIKE THIS

|

EARS OF SERVICE.

FACTOR OF SAFETY

OR THIS?

i =

YEARS OF SERVICE

Rate of Deterioration in Wood Poles is a
Vital Factor in Pole Line Economics



When Do Poles
Break?

The simple analysis in the first
stndy of this series showed that a
pole breaks when its moment of resis-
tanee is less than the combined mo-
ments of bending or, in other words,
when its factor of safety is less than
one. Assuming no ehange in loading,
the maximum bending moment is
fixed throughout the life of the pole.
If the new pole was properly selected,
its moment of resistance execeeded
this maximum hending moment by a
safe margin. Failure will only oeeur,
‘therefore, when the moment of resis-
tance has deereased to less than the
bending moment—or, in other words,
when the strength of the pole has
deteriorated.

Why Do Poles
Lose Strength?

Like all other struetural materials,
‘wood poles are suhject to deteriorat-
ing influences as time goes on. Deeay
is usually the ageney which eventually
reduces the strength of wood poles to
the point of failure. Deeay is a break-
ing down of the cell structure caused
by fungus growth. This growth is
slow or rapid, depending on various
factors such as the charaeter of the
wood, presenee of moisture, contact
with the earth and the protective
measures adopted.

How to Control Rate
of Deterioration

Of the faetors which ¢ffect deter-
ioration in poles, the elimatie and
soil eonditions are fixed by the loca-
tion of the line. The only way to con-
trol this deterioration, therefore, is
cither to scleet wood whiech does not

deeay readily or to use proteetive
meuns Lo insure the same result.
Wood naturally resistant to deeay is
practically out of the market for pole
use. The only choice, therefore, is
between a rapiilly decaying untreated
pole or one that is protected hy im-
pregnalion so that decay does not
affeet it appreciably for long periods.

Effect of Treatment
on Pole Strength

As pointed out in the previous
study, southern yellow pine is the
strongest species of wood available for
poles. Its struecture is also more
adaptable for preservative treatment
than any other wood used for struc-
tural purposes. This treatment does
not impair the natural strength of
pine as demonstrated in tests eon-
dueted by the Forest Produets Lab-
oratory, the Engineering Experiment
Station at the University of lllinois
and the Atchison, Topeka and Santa
Fe Railway. The strength of trcated
poles is usuvally more uniform than
that of untreated.

Effect of
Deterioration Rate
on Factor of Safety

In selecting poles to give maximum
economy, it is neecessary to use a
factor of safety large enough to in-
sure against untimely failure but not
s0 large as to add excessive cost to the
line. Engineers are eoming to realize
that comparable estimates of un-
treated and treated poles ean only be
made when a factor of safety is select-
ed to correspond with the rate of
deterioration of each pole. The pole
that loses strength rapidly should
have a higher factor of safety at the
heginning than one whieh maintains
its strength for a long period. It is

For addilional copies of this
series of studies of pole line de-

AMERICAN CREOSOTING COMPANY

not enough to assume a longer life
for the untreated pole. Adequate
treatment not only insures a greater
total length of serviee, but also pro-
vides a higher factor of safety against
failure throughout the entire life of
the pole. For comparahle results,
therefore, an untreated pole must
have a higher factor of safety when
new than a treated one. This obvious-
ly means the use of larger untreated
poles -than the strength when new
would indicate and gives treated poles
a still further advantage in a careful
economie study.

Do Treated Poles
Maintain Their
Strength?

The above discussion assumes that
preservative treatment results in
maintaining the original strength of a
pole throughout its life. The engineer
or pole user who has not had oppor-
tunity to test this fact in his own ex-
perienee is obliged to depend on the
evidenee available from other users
and from impartial agencies which
have condueted tests on poles after
many years of service. There is ample
evidence that ereosoted southern
vellow pine poles 20, 30 and even 40
vears old do have practieally the same
strength as new. Typical among such
tests are the following:

Ten Creosoted Southern Yellow
Pine Timbhers, after service of 29 years,
tested at Tulane University in 1912
showed the modulus of rupture vary-
ing from 3350 to 7890 lbs. per square
inch. Similar tests on timbers 34
years old at Lehigh University showed
a range in the modulus of rupture
from 4300 to 6700 Ihs. per square inch.
Engineers who have studied these and
numerous other similar tests are con-
vinced that as long as the creosoting
is effective in preventing decay, the
strength of the pole is practically
constant.

SALES OFFICES

sign or for quolations and in-

formation on AMCRECO Creo-

~ TED

332 S. Michigan Ave., Chicago

£ COLONIAL GEORGIA 350 Madisun Ave., New Yurk City
- -Sd‘:l“r:*.‘:"l’;w ’l’;:'.':’e‘:l .';'l': CREOSOTING A}I@E@ GREOSOTING 401 W. Muin St., Louisville, Ky.
e GOMPANY CREGSOTED WOOD, GOMPANY Brunewlck, Ga. Bogalusa, La.

IncaRmBrATYED mcommomATED

LOUISVILLE ~ KENTUCKY

o
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1 you want a fare box that will absolutely
protect your fares, if you want a fare

box that will accommodate all rates of

cash fares, and either paper or metal

tickets, if you want a fare box that has

nothing to rattle or get out of order,

nothing to jam or distract the conduc-

tor’s attention; in short, if you want a

fare box that does everything a good

fare collection device should — you
want a CLEVELAND.

The CLEVELAND meets all modern

fare collection conditions.

The Cleveland Fare Box Co.

4900 Lexington Ave., Cleveland, Ohio

Canadian Cleveland Fare Box Co., Ltd., Preston, Ontario

Illlllll"lu§

Heated Clean PAl\H)‘ﬁgPTE

.
Alr ~the car curtain and upholstery material that
pays back its cost by many added years of

service. Since 1897 there has been no substitute

for Pantasote.
No Gases No Fumes
Is obtained with N-L - Motor AGASOTE
Coach Heaters. Because of their TRADE MARK
location in the coach, the heat is —the only panel board made in one picce. It is
co i y homogeneocus and waterproof. Will not separate,
evenly distributed throughout by wearp or bliftee:

the high speed ball bearing Fans.

N-L Heaters do not have a harm-
ful effect on the motor, using only
heat otherwise wasted.

Adoption of N-L Heaters as stand-
ard equipment by prominent manu-
facturers speaks well for their
efficiency. Write for detailed in-
formation.

Standard
for electric railway cars
and motor buses

Samplc-: and full
information gladly
furnished.

The PANTASOTE COMPANY, Inc.
250 Park Avenue NEW YORK

e R

The Nichols-Lintern Co.
7960 Lorain Ave., Cleveland, O.

(T LUHTH] (AT
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EMPLOYMENT and BUSINESS OPPORTUNITIES—USED and SURPLUS NEW EQUIPMENT
UNDISPLAYED—RATE PER WORD: INFORMATION: DISPLAYED—RATE PER INCH:

‘ Linch .......... ‘e .. -$6.00
Positions Wanted, b cents a word, minimum  Boxz Numbers in care of our New Yuork, b an

$1.00 an insertion, payahls in advance, Chicagn or San Francisco uffices count E :g ’? }ggﬂ:: """" - EZS an }’;gﬂ
Positions Vacant and all other classifica- 10 words additional in nndisplayed ads. ¢ ¢ T UUESseecc.s S5 T

tions, excepting Equipment, 10 cents a

word, minimum charge $2.00.
Proposals, 40 cents a lins an insertion.

Discount 02 10% if full payment is made in
advance for four consecntive insertiona
of \}n;ﬁsplayed ads (not including pro-
posals).

Other spaces and contract rotes on request.

An advertising inch ia measured vertically
on ons column, 3 columns—30 inches—

R
POSITION VACANT

WANTED master mechanic, Western short
line interurban A.C. operation; state
complete experience and salary expected.
Address P-175, Electric Railway Journat,
883 Mission St., San Francisco, Calif.

POSITIONS WANTED

EXECUTIVE ENGINEER, in the beat
years of my life; 10 yeara' electric rail-
way experience on large properties, also
familiar with bus maintenance, now em-
pioyed, but desire to make change for
peraonal _ reasons. PW-174, Electric
Railway Journal, 883 Mission Street, San
Franciaco, Calif.

EQUIPMENT superintendent, seven years’
experience as superintendent of equip-
ment with large operating company;
seeking similar position with operating
company or connection with railway sup-
ply company. Thoroughly familiar with
. atreet raiiway problems both from engi-
neering and operating standpoint. Mem-
ber American Society of Mechanical En-
ineers, PW-171 Eiectrical Railway
§oumal, 7 So. Dearborn St., Chicago, 11l

STREET raliway man—32, college gradu-
ate, qualified by 10 years' experience on
outatanding aystem operating modern
cars and buses, open for connection
affording opportunity of advancement.
Familiar all phases transportation and
equipped to act in position of executive
nature. Best health, wiil go anywhere
and available short notice. PW-173,
. Blectric Railwdy Journal, Tenth Ave. at
36th St.. New York.

STUDENT graduating from engineering
school thls year would like a position
in electric railway business. PW-172,
Electrical Raiiway Journal, Tenth Ave.
at 36th St., New York.

LEGAL NOTICE

STATEMENT OF THE OWNERSHIP,
MANAGEMENT, CIRCULATION,
I ETC., REQUIRED BY THE
B ACT OF CONGRESS OF
AUGUST 24, 1912

Of Electric Railway Journal, published
weekly at New York, N. Y. for Aprii I,
1929

State of New York 1 o
County of New York D

Before me, 2 Notary Public in and for
the State and county aforesaid, personaily
appeared C. Thompson, who, having
been duly aworn according to law, deposes
and says that he is the Secretary of the
McGraw-Hill Publishing Company, Inc,
publishers of Electric Raliway Journal
and that the following is, to the best of his
knowledge and belief, a true statement of
the ownership, management (and if a daily
paper, the circulation), etc., of the aforesaid
publication for the date shown in the above
caption, required by the Act of August 24,
1912, embodied In section 411, Postal Laws
and Regulations, printed on the reverse of
this form, to wit:

1. That the names and addresses of the
publisher, editor, managing editor, and
business managers are: Publisher. McGraw-
Hill Publishing Company, Inc,, Tenth Ave.
& 36th St., N. Y. C. Editor, Charles Gor-
don, Tenth Ave. & 36th St., N. Y. C. Man-
aging Editor, John A. Miller, Jr., Tenth Ave.
& 36th St., N. Y. C. Business Manager,
110"31{5 F. Stoll, Tenth Ave. & 36th St.,

NoX. G

2. That the owner is: (If owned by a
corporation, its name and address must be
stated and also immediately thereunder the
namesa and addresses of stockholders own-
ing or holding one per cent or more of total
amount of stock. I1f not owned by a cor-
poration, the names and addresses of the in-
dividual owners must be given. If owned
by a firm, company, or other unincorporated
.concern, its name and address, as weil as

LEGAL NOTICE

R R *
LEGAL NOTICE

those of each individual member, must be
given.) MecGraw-Hill Pubiishing Company,
Inc, 10th Ave. & 36th St, N, Y, C., Stock-
hoidera of which are: James H. McGraw,
10th Ave. & 36th St, N. Y. C. James H.

McGraw, Jr., 10th Ave. & 36th St., N. Y. C,
James H. McGraw, Jamea H. Mcéraw, Jr.
and_DMalcoim Muir, Trustees for: Harold

W. McGraw, James H. McGraw, Jr., Donald
C. McGraw, Curtis W, McGraw, 10th Ave.
& 36th St.,, N. Y. C. Curtis W, McGraw,
10th Ave. & 36th St.,, N. Y. C. Donald C.
McGraw, 10th Ave. & 36th St, N. Y. C.
Harold W. McGraw, 10th Ave., & 36th St.,
N. Y. C. Joaeph H. Bragdon, 10th Ave. &
36th St., N. Y. C. Anne Hugus RBritton,
I0th Ave. & 36th St., N. Y. C. Mason Rrit-
ton, 10th Ave. & 36th St.,, N. Y. C. Edgar
Kobak, 10th Ave. & 36th St, N. Y. C.
Grace W. Mehren, 2440 Lake View Ave.,
Chicago, 1il. J. Malcoim Muir & Guaranty
Trust Co. of New York, 140 Broadway,
N. Y. C., Trustees for: Lida Keilly Muir,
F. S. Weatherby, 271 Clinton Road, Brook-
line, Mass. Edwin 8. Wiisey, 10th Ave. &
36th St, N. Y. C. Goldman, Sachs & Co.,
30 Pine St., N. Y. C., a Partnership, Part-
ners of which are: Waddill Catch ngs, 30
Pine Street, N. Y. C. Arthur Sachs, 30 Pine
Street, N. Y. C. Walter E. Sachs, 30 Pina
Street, N, Y. C. Howard J. Sachs, 30 Pine
Street, N. Y, C. Sidney J. Weinberg, 30
Pine Street, N. Y. C. Henry S. Bowers, 30
Pine Street, N, Y. C.

3. That the known bondholders, mort-
gagees, and other security holders owning
or holding 1 per cent or more of totai amount
of bonds, mortgages, or other securities are:
(If there are none, so state.) None.

4. That the two paragraphs next above,
giving the namea of the owners, stock-
holders, and security holders, if any, con-
tain not only the list of atockholders and
security holdera as they appear upon the
books of the company but also, In cases
where the atockhoider or aecurity holder

appears upon the books of the company
trustee or in any other fiduciary relat
the name of the person or corporation
whom such trustee is acting, is given;
that the said two paragraphs contain s
menta embracing affiant’s fuli knowiedge
belief ag to the circumstances and co
tions under which atockholdera and secu
holders who do not appear upon the
of the company aa trustees, hold stock an
securities in a capacity other than that
a2 bona fide owner; and this affiant has
reason to beiieve that any other perso:
association, or corporation has any
terest direct or indirect in the said atoc
bonds, or other securities than as so state
by him. |
5. That the average number of copies ¢
each issue of this publication aold or
tributed, through the mails or otherw
to paid aubscribers during the six mon
preceding the date shown above is (This
formation is required from daily publi
tions only).
McGRAW-HILL PUBLISHING,
COMPANY, 1
C. H. THOMPSON, Secre
Sworn to and subscribed before me tk
29th day of March, 1929.
[Seal H. E. BEIRNE.

eal.

Notary Public N, Y. Co. Clks No. §
Reg. No. IB84. Kings Co. Clka No. 6
Reg. No. 1089.

(My Commission expires March 30, 1931

WANTED TO BUY

CARS

Some Used One-Man Light-Weight
Safety Cars.

W-170, Electric Railway Journal
7 So. Dearborn St., Chicago, Iil.

WANTED

ELECTRIC RAILWAYS AND EQUIPMENT

Electric Railways,
Trackage and Equipment.
est cash prices paid. Expert satis-
factory work guaranteed.

Among the other work just com-
pleted we have recently dismantled
the entire trackless trolley line of
Staten Island, New York and over
200 miles of overhead and some
trackage of the Worcester Consoli-
dated and Springfield Street Rail-
way abandoned Suburban lines.

THE ALLITE CORPORATION

636-638 Broadway, New York, N. Y.

Overhead
High-
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5000
MOTORS

We are in the market for 5,000 G. E.
motors of the following types:

G. E. Nos. 57, 58, 80, 87,
67, 49 and 1000.

How many of these have you for sale?

The prices we will pay for these
" motors are good.

If you have any to sell, communicate
with us at once.

L. Schiavone & Bonomo Bros. Inc.
Jersey City, New Jersey
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il SEARCHLIGHT SECTION

FOR SALE
78 FAGEOL COACHES

SIX-CYLINDER, PARLOR-CAR TYPE
Priced And
~ $1000 %
Due to standardization of equipment on the Greyhound Lines, this

company offers the above equipment at prices substantially below
actual value. All coaches are in good mechanical condition.

For Particulars, Address BERNARD WAHLE, Sup’t. Of Operations

“GREYHOUND LINES”

514 E. 34th Place, Chicago

T HESE “Searchlight’ ads show the intimate contact
of this advertising with the entire transporta-
tion industry:

*
Employment Equipment

Executive— Wanted—

Exceptional men always avail-

able. Buses wanted by many com-

. . panies.

Designing—

Automotive engineers, body

designing and production. For Sale—
Operating— Offerings of used buses by

Garage foremen, equipment manufacturers, manufacturers

superintendents. representatives and operators.

Business Opportunity

Bus lines for sale everywhere

YOU—-may have the employment or equipment that is wanted.

—may have similar or other wants to fill.

—may be interested in the Business Opportunities advertised.

—may be interested in the Used Buses advertised.

—will find similar advertising a big help in filling your own wants.
Make a point of checking these pages every month!
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TRACTION AND ELECTRIC LIGHT

PROPERTIES for SALE

THE Railway Properties serving the City of Binghamton and its suburbs to-
gether with Johnson City and Endicott on the west extending about ten miles
from Binghamton, including Binghamton Railway Bus Lines operating a fleet of
eighteen buses in and about the City of Binghamton, Johnson City and Endicott,
and serving about 125,000 people and also the lighting property in Endicott and
portions of the Town of Union will be sold under decree in foreclosure on Wednes-
day, May 15th, 1929 at 2:30 P.M., at the general offices of the Binghamton Railway
Co., 375 State Street, in the City of Binghamton, N. Y.

The railroad property contains about 45 miles of single and double
track. The equipment consists of 18 buses and 79 cars all in good
condition together with all necessary railway and electric light para-
phernalia including a plant at Binghamton.

Opportunity will be given anyone seriously interested in the property
to thoroughly examine its records and the physical property.

Rate of fare is ten cents with four tokens for thirty cents.

Binghamton proper has a population of about 80,000 and Port
Dickinson, Johnson City and Endicott making up the other 45,000.

PARTICULARS OF SALE may be obtained from WILLIAM H. RILEY,
Special Master, 375 State Street, Binghamton, N. Y.
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¢ Do You Neéd 4 Heavy Lathe

36 in. x 16 ft. I. H. Johnson extra

GOOd Used Equipment? heavy duty lathe. Ideal for turning

car wheels. Triple geared. Has
direct motor drive including motor.

BI EY C S ELECTRIC Ask for our Catalog
All types motor equipment in excc(l’lent LOCOMOTIVES Ml % 5 C
condition. We also have modern iles achine 0.
light weight double truck steel carsy SNOW FIGHTING ot e Ml;cyh
both city and interurban types. Write ' .
for details. EQUIPMENT
FOR SALE
POWER HOUSE BUSES T
4—G, w mUS o -
EQUIPMENT Let us tell you about our bus offerings. 4—'12 anégnfo:;a-}l:ll:g:ﬂSo;;ilr:l%%}“ it
Power house equipment both 25 and 60 | City and interurban types. istering Dimes only, with Registers. :
cycles. Fine offerings of Rotary Con- . 5—}3‘&::@&?‘2.5&119‘5‘3:‘n:lx&- m:
verters and generator sets, Air compressors, controllers and parts. i
J. W. GERKE
303 Fifth Ave. New York. N, Y.
. . MOTORS FOR SALE
FARE BOXES “Our integrity Exceplionat oﬂlerint' 2800—;{73‘/!25 Sec. 0-ln, Ralt Brace Tie
All Types i eeve G247, 261, 2884-—103/287 Sec. 7-in. Rall Rrace Tie
o Be el i |
i fa ; STE NSOLIDATED ST. RY. CO.
Shop Equipment your guarantee.” older (ype molors in WORCHSTER COMROLIDA TN )
’ Ve 2957 Maln Street, Springfield, Maxss,
G. T. A.BEL Watch the
SEARCHLIGHT SECTION

“Sola Disiribntors for SIMPLEX SAFETY DEVICES"”

’ i . Y. 3
’ . 393 Seventh Ave., New York City, N ‘ for Eapiptanit Opnomuiliil

.
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And now . ..

even better
pole service

To improve our service to pole
customers, we have collected a
standard surplus stock of 10,000
straight, sound Southern Yellow
Pine poles in a variety of sizes
and lengths.

We have your size, already air-
seasoned . . . ready for framing
and pressure creosote treatment
to your specifications upon re-
ceipt of your order.

Your emergency requirements
or your periodical purchases will
be handled with a speed and
precision you did not believe
possible.

J F Prettyman <& Sons

Wood Preservin Plant
Charleston,”S. C.
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This index is published as a convenience to the reader. Every
care is taken to make it accurate, but Eleciric Railway
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The Type 22 Register
installed on a Bus

The OHMER Register, Type 22 is 3 standard
model having a three- fare capacity. It pub-
licly indicates the fare paid and printa a_de-
tailed record of each fare transaction. This

record givea the time, direcrion, class of fare,
date and conductor'a identification number

How Long
will an OHMER
Register last!?

MANY of the first registers installed—and
some have been in use for more than
twenty-five years—are still giving accurate, de-
pendable service. There is practically no limit to
the years of service OHMER Registers will give.
Naturally, improvements have been made... new
uses found. But the basic OHMER principle ofin-
dicating, printing and recording cash fare transac-
tions atthetimeofcollectionhasnotbeenchanged.

Many Models for Many Needs

The OHMER Register, Type 22, though a pioneer
in the field, is still a standard model. On buses,
electric railways, toll bridges and ferry boats it
accounts for each cash transaction. It gives posi-
tive profit control . . . prevents losses from care-
lessness, indifference and temptation . . . saves
time, money and labor. Itspeeds up your service
and enables you to take care of more passengers.

Write today for full information about the
Type 22 and other OHMER Registers designed
for various installation requirements.

OHMER FARE REGISTER COMPANY
Dayton Ohio, U. S. A.

MER

REO. U. 8. vAr ore.

Fare Registers

‘Worcester Consolidated Ry. Co.107
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Note the spacious inside luggage
rack, which can be secured at
a small additional cost.

SIEMH.'II]DIE[LIU)XIE W | ey g ﬂ (
A\flodemtely Priced g N .

Like other Bender creations, this semi-
de luxe coach is a business builder—it
makes first time riders want to ride
again. It gives comfort to passengers
and long, dependable service to
operators.

Although of striking appearance and
equipped to please particular operators,
it is offered at a price easily within reach
of practically every operator.

Of the pay-enter type, it has one door
for passengers on the right front and
emergency door at left rear. Seats 33
passengers in stationary seats. Can
carry seven folding aisle chairs with one
seat alongside driver, making a total
seating capacity of 41. Plenty of inside
aisle space for standees.

Here’s comfort, convenience, a touch of
luxury at a moderate price. A popular
coach of a type that many operators are
finding highly profitable.

We shall be glad to tell you more
about it.
THE BENDER BODY CO.
W. 62nd and Denison, Cleveland, Ohio |
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1 BIE" \ASTER UNIT o0
Il Type Car Delivered to Louisville

)i E In introducing the first single-end, eight-wheel MASTER
' UNIT Car inthe United States, the Louisville Railway Company
‘ [E has set the pace in the advancement of electric railway service.
Here is a type of car that embodies proven principles of con-
struction. New standards of appearance, comfort and operating
economy have been employed with the result that this car leaves
little to be desired as a mass transportation vehicle.

Being of uniform design, Brill MASTER UNIT Cars naturally

[
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i [l[z lend themselves to mass production. This permits of a reduction
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in initial cost as-well as the stocking of repair parts also produced
under these more favorable manufacturing conditions.

If you have not already received the Brill MASTER UNTT
Car Catalog, write for a copy.
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TIMKEN WOR
DRIVE TRUCK S
FOR ELECTRIC
RATILWAY CARS

The quiet, smooth-riding comfort of cars equip
with Timken Worm Drive Trucks may be depend
upon to attraet more passengers to ride more
often; at the same time that it is sending dou
operating and maintenance costs. A great basic¢
improvement, worth every rail-
way man’s close study. THE
TIMKEN-DETROIT AXLE

COMPANY, DETROIT, MICH.





