
Tim.kenized electr ·-~car 
/ ~ . 

profitable electri~_oar service 
Increased patronage and decreased operating costs follow the 

· d · f d ,....-./k - ':{l • f h intro uction o mo ern quic -acce erating, ast, smoot -

. f bl (t:'d. T. vk B · E · running, com orta e-n ing im en earing quip-

ped cars. Up-'to-date equipmeht proves it. 

It pays .tos;e\cify Tim kens. rtii.e Timken f - 1 , . 

Roller Bearing Company, Canton, Ohio 
( I . I 
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SMOOTHLY, QUIETLY-glides 
the trolley wheel • • • 
r.E trolley wheel glides along the wire smoothly and 

quietly with scarcely a joggle as it passes over the 

\X'estinghouse "Champion" Trolley Ear. 

The ease with which the strong, thick-copper lips peen 

to the wire and mould themselves into a smooth, solid 

connection, marks the "Champion" Ear as standard for 

performance on many electric railway properties through

out the country. 

A milling operation on the sides of the ear, tapering 

from both ends, further aids in providing a smooth, even 

path for the trolley wheel. 

In actual service tests, the "Champion" reigns supreme 

among trolley ears. 

A11g11st, 1931 

Service, prompt and 1ftcient, by a coast-to-coast chain if well-equipped sho;s 

Westinghou~~ 
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Get the right wheels and blocks 

T O get the most from your rail grinders, get the 
right abrasives. Our whole business is rail grind

ing equipment. When we supply grinding wheels or 
blocks we know exactly what's best suited to the 
machine we designed and built for you. And we know 
rail-yours. 

A wheel that's good for your neighbor may be aJl 
wrong for you. We know what's best for both of you. 
We have it-and can ship from stock immediately. 

Buy your rail grinding ,vheels and blocks from the 
world's rail grinding equipment headquarters. 

lkltnv~-kC. 
3132-48 East Thompson Street, Philadelphia 

AGENTS 

Chester F. Gailor, 60 Church St.. New York F. F. Bodler. San Francisco. Cal. 
Chas. N. Wood Co., Boston H. E. Burns Co .. Pittsburgh. Pa. 
H.F. l\IcDermott. 208 S. LaSalle St.. Chicago Equipment & Engineering Co .• London 

Railway & Welding Supply Company. Toronto. Ontario 

August, 1931 

®660:C 
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The air comp~essor is an integral part of every air brake 

equipment-and VITAL ... Just as the heart functions to 

pump life blood through a human organism so does the 

compressor provide vital "fluid" for actuating the brake ... 

Westinghouse compressors have no "organic" defect, require 

only reasonable attention to avert "fun.ctional" trouble, 

and, if kept in normal health, will need n.o "doctoring" to 

assure a long and useful life ... The DH Compressor, built 

in four sizes, 10, 16, 20, and 25 cu. ft. displacement is 

noted for its compact design, light weight, accessibility, and 

dependable performance ... For extremely light weight re

quirements, compressors made of aluminum are available ... 

WESTINGHOUSE TRACTION BRAKE CO., General 

Office and Works, -Wilmerding, Pa. » » » » » » 

WESTINGHOUSE TRACTION BRAKES 
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BASED on average fares and earnings, 
an electric railway property earns one 

dollar from 200 passengers. Obviously, 
each dollar saved in maintenance cost~ 
equals the profits from 200 passengers . 

Maintenance costs, both for labor and ma
terial, are most frequently reduced by buy
ing ample material, but buying it on the 
basis of dollar-cost-per mile; dollar-cost-per 
thousand car passes; or dollar-cost-per
years of service. 

A splendid illustration of this is found in 
the experience of a large eastern property. 
By adopting O-B Wheels as standard, they 
save $3,799 per year on wheel costs. In 
order to match these profits with passen
ger revenue, it would require hauling 759, 
936 extra passengers. 

Similar economies can be carried out in the 
discreet selection of line and track mater
ials. Marathon Ears, for example, will 
reduce maintenance costs of ears because 
of their tapered, bumpless ends. Or O-B 
Bonds, because of their durability and high 
conductivity, will lower the cost of main
taining the track return circuit. 

\~i 
'" :if<~r , ,, 

Thus, properties which are finding it dif
ficult to adequately increase their car riders 
are, to some extent, offsetting the ad
ditional revenue problem by reducing the 
cost of maintenance. And at such times, 
they find it desirable to turn their attention 
to O-B products. ··•L 

1443BL 

Porcelain Insulators • Line Materials Rail B onds • Car Equipment • Trolley Bus Equipment • Headlights • Car Cot 
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Many Have Saved Dollars 
With These Materials 
l11111rove1l l\laratl1on Ears 

Based on experience, there is the conviction 
among numerous overhead superintendents, that 
Marathon Ears render the greatest amount of ser
vice expressed in number of wheel passes. The 
tapered approach and leave eliminate bumping 
and arcing of the wheel as it enters and leaves 
the ear, and protects not only the center section of 
the ear, but the wheel and wire as well. One 
superintendent estimates that wire "cupping" at 
the ends of the ears has been reduced fifty per 
cent since the tapered sides have been adopted. 
Every dollar saved on ear, wire and wheel costs 
is equal to the profit earned from hauling 200 
additional passengers. 

0-B Una Bonds 

The excessive costs which are paid for high re
sistance track circuits represent a premium which 
is seldom exceeded in any other branch of the sys
tem of an electric railway property. Poor bonding 
quickly becomes poorer and the power loss from 
loose bonds often runs as high as 40 cts. per bond 
per year. 

More than 160 progressive electric railway proper
ties are constantly demonstrating in daily experi
ence that it is profitable to maintain efficiency in 
return circuits with 0-B Una Bonds. High con
ductivity, low cost of application, and strong 
homogeneous welds make rebonding a money 
saving procedure. And each dollar rescued from 
power loss or equipment damage has the same 
profit-value as 200 extra passengers. 

H[O BRASS COMPANY 
Mansfield, ffll Ohio, U.S. A. 

Canadian Ohio Brass Co. Limited ~ Niagara Falls, Ontario, Canada 

7· 

Here is proof of the extra life value of the 
tapered end. Three Marathon Ears re
moved from service on three different 
properties show a negligible amount of 
wear on the tapered portions. This indi
cates that the ends hold without curling 
even after the center section is worn out. It 
further demonstrates the elimination of 
wheel bumping and arcing as it enters and 
leaves the ear. 

Toughness, ductility, and tenacity are the 
characteristics of O-B copper arc-weld Una 
Bonds. Power losses decrease where these 
bonds are properly used. 

York • Philadelphia • Boston • Pittsburgh • Chicago • Cleveland • St. Louis • Atlanta • Dallas • Los Angeles • San Francisco • Seattle 
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The fourfold advantages of 

Passengers enter al the 
front. White passengers 
may use the exit door 
at the front. 

Colored passengers use 
the N.P. Treaclle oper
ated exit door at the 
rear. 

NATIONAL 

Atlanta's Trea·dle Cars 

Atlanta's one-man treadle cars have 
proved 35-7% safer than two-man 
cars. 

One-man cars are 9% faster 1n 

average service. 

One-man cars ·are far 111ore eco

nomical to operate. 

One-man cars, by segregating the 

races, have practically eliminated 

racial friction in Atlanta's street cars. 

PNEUMATIC COMPANY 
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Golden Glow Flood-Headlight, Type FH 916, illu
minates dash. Built with plain or prismatic crystal glass 
mirror reflectors for either suburban or urban service. 

Type FH 916, equipped with 9 in. reflector, refracting 
lens and circular side lens. Takes one standard series lamp 
23 to 94 watts. Also listed with two extra sockets for 
maximum dash illumination. 

Type DGB 918, with 
9 in. prismatic glass 
mirrored reflector and 
refracting front lens 
for city use. For sur
face or semi-flush 
mounting. 

MORE LIGHT 
ON THE DASH 
For greater safety-to identify 
rail cars from other vehicles
to make advertising cards read
able at night-you should 
floodlight the dash as ,.vell as 
illuminate the track. · 

GOLDEN GLOW 
HEADLIGHTS 

accomplish this t\vo-fold pur
pose-put a well diffused beam 
on the track and .reflect a sub
stantial amount of light on the 
dash. Can be had with two 
additional lamps if desired. 

Send for complete informa
tion on this and other types of 
Golden Glo,v Headlights- the· 
modern. lights for present-day 
traffic conditions. 

ELECTRIC SERVICE 
SUPPLIES CO. Manufacturer 

Home office and plant at 17th and Cambria Sts .. PHILADELPHIA: 
District office at 111 N. Canal St .. CHICAGO: 60 Church St .. NEW 
YORK: Bessemer Bldg., Pittshurgh: 88 Broad St .. Dos ton: Gener&! 
Motors Bldg., Detroit; Canadian Agents, Lyman Tube & Supply 
~<Jmpan)', Ltd., Jllontreal, Toronto. Vancouver, Winnipeg, 
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JOIN US IN THE GENERAL ELECTRIC PkO
GRAM, BROADCAST EVERY SATURDAY EVENING 

ON A NATION-WIDE N.B.C. NETWORK 
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These 

OUT ST ANDING 
IMPROVEMENTS IN 

ELECTRIC DRIVE 
increase the superiority of gas-electric buses 

I
N FIVE years, General Electric engineers have reduced 
the weight per horsepower output of electric drive by 
35 per cent. They have made possible a 40-passenger 

gas-electric bus that accelerates from standstill to 20 mph. 
with full seated load in 11.5 seconds - 20 per cent better 
performance than was obtained in 1926. • Furthermore, 
this reduction in weight and improvement in acceleration 
were not obtained by sacrificing reliability. In fact, the G-E 
equipp'ed buses placed in service during 1930 are demon
strating even greater dependability than those built in 1926. 
And that means service - more reliable and more desirable 
service than can be obtained with any other type of trans
mission. • The 1931 G-E equipped bus is far in advance of 
its predecessors. It is maintaining the high standard of 
electric drive for two reasons: First, General Electric has 
originated several major improvements in the design of its 
equipment. Second, almost every advance in mechanical 
design - four-wheel brakes, 6- and 8-cylinder engines, large 
pneumatic tires, greater capacities - has increased the desir
ability of electric transmission. • When you have considered 
these facts, you will want the complete story of gas-electric 
drive. It is all-important to the operator who plans always 
to obtain the utmost service at the least cost, especially from 
large buses in heavy city traffic. Ask your nearest G-E office 
or address General Electric Company, Schenectady, N. Y. 

SALES A ND E NG INE E RI NG SE RVICE I N PRINCIPAL CITIES 

GENERAL. ELECTRIC 
TRANSPORTATION EQUIPMENT 
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Bringing Order Out of Chaos 

I.3CAL transportation is a community problem. The 
Massachusetts public control act recognizes it as 

such. The Cleveland and other similar service-at-cost 
grants recognize it as such. The efforts to effect co
ordination in London and New York recognize it as such. 
And the recent Chicago settlement recognizes it as such. 
These should be harbingers of a better day, not only for 
those who perform the public function of supplying 
transportation-but for the public itself. 

But even where the responsibility has thus been recog
nized it has not been assumed by the local authorities to 
the extent it should have been. Order will never be 
brought out of chaos in local transportation until there 
is better planning. That is not to say that the local trans
portation industry has not done its part. It has done the 
best it could, but the problem has become too complex 
to be solved by the industry alone. Before further 
progress can be made, there must be more general recog
nition by the local civic and political bodies of their re
sponsibility to the public and to the agencies that furnish 
local transportation. 

In the early days, this industry, of itself, rose to meet 
the needs of the situation. After the orgy of competitive 
building which is always concomitant with an industry 
du ring the promotional stage, the era of consolidation 
set in as a matter of self-preservation. Weak systems 
were eliminated or nurtured until they became strong. 
The problem now is to preserve the existing systems 
and to turn them to the greatest public advantage under 
public safeguard and supervision. There can be no 
doubt that organized transportation agencies, regulated 
by public bodies, will continue to transport the vast 
majority of people in all communities of fair size, but 
the great need is for civic recognition of the fact that 
rapid transit trains, trolleys, buses, and taxicabs must 
be co-ordinated to better advantage. 

Certainly, civic consciousness is lacking in courage 
that charges ;m industry with responsibility and then does 
not play its full part. There is little planning in the 
civic sense in an order of things that calmly contemplates 
the problem of the parked car, permits unlimited use of 
the streets by taxis and countenances competition by 
other forms of carriers that is ruinous, sanctions imposts 
of paving taxes and other obligations both onerous and 
archaic and does not take the question of local transporta-

tion fully into consideration as a factor in city planning. 
In recent times this industry, by and large, has im

proved service, avoided politics and been frank with 
the public. But its remarkable technical progress has 
been largely negatived in the cauldron of conflicting 
political and personal ambitions. There have been a few 
isolated instances, such as those cited, where considera
tion of the transportation needs of the community has 
risen above political truckling, but real order will not be 
brought out of chaos until the instances have been mulf 
plied many fold. 

Waste in industry-in any industry- is a crime against 
society. Too often waste has been imposed on this 
industry in the form of .duplication of facilities
imposed as a result of political pettifogging on the part 
of those charged with responsibility to the public. The 
saying is just as true now as it was when first uttered 
that small minds and a great empire go ill together. And 
it is the small minds of men in public life that have 
prevented the local transportation industry in most places 
from reaching the stature of a great empire-its proper 
destiny. 

T 

Scientific Fare Study Needed 

N EED for increased revenue to meet the greater 
costs of operation that became apparent almost as 

soon as the World \Var started in 1914 has been 
hack of the rate increases that have been practically 
universal on transportation systems of all kinds in 
recent years. On both steam and electric lines pas
senger fares have been revised upward with widely 
differing results. On the steam railroads, with a flat 
advance and the elimination of various special classes of 
fares. the riding has falle ij off so greatly that, in many 
instances, the gross passenger revenue is less than it was 
before the war. Of the street railway systems which 
have jncreased rat.cs, some show revenues of more than 
twice as much as they .were at the end of the war, 
while others with fare increases as great or greater 
show an actual loss in revenue. Certain properties on 
which the 5-cent fare has been retained show a decided 
gain in business. Detailed results in nineteen cities are 
given by John A. Beeler elsewhere in this issue. 

Care must be taken in interpreting the results in the 

ELECTRIC RAILWAY JouRNAL-August,1931 
393 



various ctttes. Changes have occurred in the population 
served, first by actual growth in the same area. second. 
by addition of new routes, and third hy annexations 
of territory. But even after making allowances for 
these differences, the discrepancies in results obtained 
with similar fare revisions are so great that it is evident 
that other factors than the fare itself have a tremend
rusly important bearing on the situation. 

At one time it was generally thought that the de
termination of th~ revenue that would be obtained with a 
gi,·en rate of fare required no more than a simple mathe
matical calculation. If that ever was true, it is true ·.10 
longer. Every day electric railway operators are -::omii1g 
to realize this more clearly. To detem1ine in advance 
the probable effect of a change in fares a thorough 
scientific analysis of all related factors is absnlutely 
essential. 

T 

Hidden Sources of Income 

WHEN a railway management is straining every 
nerve to make ends meet, a few thousand dollars 

more in the net income may be of vital importance. 
After all the thought that has been devoted to the sub
ject of economy, it would seem that no stone could have 
been left unturned that would cover a chance to make a 
saving in operating expense. Yet in almost every com
pany there are hidden possibilities. Sometimes things 
that should be obvious continue to be overlooked because 
the situation is accepted as a matter of course and 
changes are not given a thought. Perhaps after an 
investigation a minor economy is effected, when a more 
searching analysis· might have shown a still greater 
saving by the use of a better method. Often an im
)}rovc~1ent made only a few years ago, excellent though 
1t was when adopted, has become obsolete, and a further 
adjustment should be made at once to meet the condi
tions of today. 

Not only in major items should account be taken of 
such possibilities for reduction of costs. \\That appear 
to be small items soon mount up to large totals. As an 
example, an opportunity for saving that easily mav be. 
and often is, overlooked. is in the use of fuel for, inci
dental purposes about a railway property. Carhouses. 
shops, and miscellaneous buildings must he heated. and 
there are various uses for fuel in larger or smaller 
amounts. On the average property, plants of different 
types have been installed at different periods, and a 
variety of fuels must be purchased and distributed . • Illus
trat ing what one company can. do, the Montreal Tram
wa~s, through an analysis ma.de by a consulting fuel 
engmeer, last winter was able to cut 27 per cent from 
a fuel hill of $55,241. The economies will be carried 
still farther next winter as the result of other changes. so 
that the total saving will be about $22,000. Beside these 
savings in miscellaneous uses. a standby steam power 

plant has heen rearranged to burn oil, cutting the fuel 
cost from $17.000 to $6,000. The savings were made 
with practically no capital expenditure, and were due 
either to better choice of fuel or better instruction as to 
methods of firing. 

Similar opportunities undoubtedly exist on other prop
erties. No saving is too small to be worth while. The 
cunmlative total of numerous minor economies cannot 
fail to affect the annual operating statement favorahly. 

T 

The Car Is the Key to the Problem 

ANY_ analysis of the pre~ent. situation of the street 
i atlway mctustry leads 111ev1tablv to the conclusion 

that there must he substantial impro.vement in the type 
of roiling stock operated. Ko one can deny that a 
considerable portion of the cars now used in passenger 
service are obsolete in design, noisy, expensive to operate 
and to maintain, and utterly without rider appeal. 
Because the majority of them were built to special order 
in small lots. their first cost was comparatively high 
and their carrying charges are a continuing burden. The 
car unquestionably is the key to the problem of increas
ing traffic and reducing expenses. 

That a group of leading operators, car builders and 
equipment manufacturers have formed a voluntary asso
ciation to develop a car or cars which will overcome these 
various objections is a matter of the greatest significance 
to the entire industry. The Electric Railway Presi
dents' Conference Committee is such an association. 
Organized last September in a time of business depres
sion and uncertainty, it has encountered some delays in 
getting its program under way. The major preliminary 
difficulties have now been disposed of. howcYer, and th~ 
committee·s engineers are fairly launched upon the task 
which has been assigned to them. 

It goes without say~ng that this task is 110 easy one. 
:\!any o f the inherent ideas of hoth the car builders and 
operators may have to he scrapped in the process of 
developing a unit which will adequately meet present
day requirements. Comfort, appearance. riding qual
ities. noise reduction, lighting. ventilation, and all the 
prejudices and preferences of a critical public. must 
be taken into consideration. Faster acceleration, faster 
braking-. reduction in weight and in energy consnmption. 
are some of the objectives sought. \Vithal. there must 
he no compromise with safety, and due regard must he 
had ior existing and probable legislative enactments 
affecting design and operation. 

The committee is under no illusions as to the speed 
with which the task may be accomplished. Progress 
involving the process of trial and error and patient 
investigation. must neces!'arily he slow. But speed 
is not so necessary as thoroughness. and the industry 
will be content to await the result with the assuranc~ 
that accomplishment. when achieved. will he worth while. 
A "first model." as called for in the committee's plans. 
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will in all probability embody no more than the best oi 
present design and apparatus. Subsequent models are 
expected to include the results of research into new fields. 

In the meantime, the industry must not stand still, nor 
should orders for rolling stock be held up pending the 
committee's conclusions. The last word in car de:-ign 
will never be spoken, nor will perfection be attained 
either by this generation or the next. Consequently. 
the prospective purchaser of rolling stock, who has care
fully studied his own requirements and who is guided 
by the best of present practices in the choice of mate
rials, equipment and design, may place his order in all 
confidence that he will get a ,·ehicle far better than those 
of a few years ago and one that will compare well \\;th 
any likeiy to be developed in the near future. 

T 

Be Sure that 
Renewal Parts .Manufaaure Pays 

CIRCC~IST AXCES sometimes appear to farnr the 
manufacture of certain simple kinds of renewal 

parts by the electric railways. \Yith shops, tools and 
a skilled maintenance personnel available, it is easy to 
build up a department for the manufacture of renewal 
parts. But the danger lies in the tendency to keep the 
department busy regardless of whether the ad<ted work 
can be justified economically. Especially is this true 
at a time like the present when the railways are faced 
with the problem of cutting their maintenance force 
because of a sharp drop in riding. To ,,;sh to hold as 
many men on the payroll as possible by shifting them 
from regular maintenance to the manufacture of parts 
is praiseworthy. But to assume that the home-made 
parts are cheaper than the marketed products, without 
having accurate cost records, is a dangerous error. 

Sometimes railways produce cost records showing that 
they are making parts at costs that are well below the 
prices of the manufacturers. Such records are almost 
invariably incomplete. .-\n im·estigation of one com
pany disclosed that the cost of parts was arri,·ed at 
\\;thout including direct m·erhead charges, such as super
intendence, insurance and rentals, that amounted to 48 
per cent on labor and 20 per cent on materials. This 
error is a common one because the railways have no regu
lar accounts for manufacturing work. ~lanufacturers of 
renewal parts, on the other hand, must determine their 
costs accurately, or else they will find themseh·es doing 
this business at a loss. 

Since the railway need not include selling expenses or 
profits in the final cost. possibly under a set of favor
able circumstances it can manufacture parts cheaper than 
it can buy them. In ,;ew of the highly efficient methods 
employed by large manufacturers. however, it is open 
to serious question whether many of them really do so. 
Quality and sen;ce coruidered, it usually is better to 
leave the production of parts to concerns that make a 
specialty of manufacturing. 

The New Declaration of 
independence 

JUST prior to July 4 readers of one of America's 
most widely circulated dailies were urged to sign a 

new declaration of independence-to declare themselves 
"independent of train, buses, subways and street cars." 
And they were to do this by buying good, used cars, 
selling right now at the lowest cost in automotive his
tory. 

The happy possessor of one of these vehicles was 
assured he would ha,·e no time-tables or schedules to 
annoy him; that he would be master of his own trans
portal1on problem. There were pictures of a man who 
had missed his train, a bus in which there was no more 
room, a subway jam and a trolley crush. To cap the 
climax there was a picture of a runabout with a man at 
the wheel who simulated the appearance of an auto 
racer. 

Of course. subway jams are not unknown; neither 
are trolleys in which there is a crush. or buses in which 
there is no room. But the picture of rolling one's 
own-a second-hand one, at that-intended to portray 
the happiness of the man who had declared himself 
independent of trains, buses, subways, street cars-that 
was the work of an imaginative artist. 

Those who do roll their own know that there is no 
such ease in driving as this advertisement sought to 

convey, except in the most remote regions. \Visdom 
will come quickly to the man who hopes to declare him
self independent of trains, buses, subways, street cars, 
by buying an automobile, particularly "a good used car." 
Under some circumstances, the auto may be a badge 
of independence, but as a substitute for mass trans
portation, it ,,;n prove a snare and a delusion. 

T 

Decorating Cars with Good Intentions 

D E.-\LIZIXG the ,-aiue of attractive appearance. many 
1'-railways ha,·e been active of late in repainting and 
in redecorating their rolling stock. Sometimes, how
e\'er, their zeal has outrun their discretion. This is par
ticularly true concerning the decoration of car interiors. 
The outside painting schem'! of cars is usually fairly 
well standardized on each property, and changes are 
made only after careful consideration. But the scheme 
of interior decoration often is left to the judgment of 
the shop foreman or master mechanic. and the results 
thus obtained sometimes have been sadly lacking in 
artistic effect. Decorating the interior of a street car 
does not, of course, demand the same degree oi artistic 
skill as decorating the drawing-room of a millionaire's 
mansion. but it does require some knowledge of color 
,-aiues and how to employ them. If it is worth while to 
redecorate car interiors at all, it is wonh while to do it 
well. ~loreover. it costs no more to make effective use 
of paint than to use it ineffectively. 
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X EQUA TE mass trans 0 

portation service is a 
vital necessity to busi

ness and industry in every 
city. It is no less essential to 
community life under present
day conditions than is gas and 
electric service. Yet the elec
tric railways of the United 
States stand out in sharp con
trast to the other public util-
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The first chart shows a steady increase in 
passengers carried, miles of route served, 
and vehicle-miles operated. It is especially 
significant that, despite the enormous de
velopment of the private automobile, the 
business of furnishing mass transportation 
in cities and towns has shown this constant 
growth throughout the 25-year period cov-
ered. The continuous upward movement of 

ities in that for many years 
their operations have been for 
the most part unprofitable. 
This branch of the public 
utility industry, taken as a 
unit, earned a total net in
come in 1927, after payment 
of taxes, equal to only 3.1 per 
cent of its property invest-

100 -,:;-~--'---'----'--~ 
190'1 1907 1912 1917 1922 1927 

all the curves on the chart furnishes striking 
evidence of the essential character of com
munity transportation service. 1\fass transportation service has con

tinued to show a steady growth 
despite the increased use of private· 
transportation, but the financial re
turns in recent years have been far 
from satisfactory 

Detailed figures covering different classi
fications of traffic show even more clearly 
the importance of mass transportation today. 
\Vhere there has been a slight downward 
trend in the total number of passengers car
ried, the loss has been principally in off-peak. 

ment, according to the latest United States Census 
of Electric Railways. In many individual cases, the 
income remaining after payment of operating ex
penses, taxes and fixed charges is practically negligible. 
On account of the inabilitv to earn a reasonable return 
on the capital invested it ·is extremely difficult for the 
companies to finance improvements and the maintenance 
of a high standard of service is manifestly impossible. 

This situation is set forth in detail in an accompanying 
table, which shows the financial results of electric railwav 
operation at five-year intervals since 1902, as reported 
by the Census Bureau. Although figures could be esti
mated for years subsequent to 1927, on account of the 
different derivation they would not be strictly compa
rable with those shown. Moreover. conditions during the 
past two years have been affected by the general business 
depression, and, to that extent, are not significant in con
nection with the long-term trend. The same figures are 
shown graphically in two charts, in which the various 
totals have been reduced to percentages of the 1902 
levels for comparative purposes. 

Sunday, holiday, and pleasure riders. Rush-hour traffic 
has tended to increase. This has created a serious 
problem for the operating companies, but the growth in 
rush-hour traffic establishes them more firmly than ever 
as essential elements in urban life. 

Taking Boston as an example, we find that the total 
number of passengers carried by the Boston Elevated 
Railway in 1930 was slightly smaller than in 1920, but 
that the number of passengers carried between 5 and 
6 p.m. on an average week day was 133,23;i in 1930, as 
compared with 124,761 in 1920. This gain shows clearly 
the increased importance of the service at the most crit
ical period of the day. In Chicago, the number of pas
sengers carried daily by the surface lines is greater than 
the number of telephone calls. The total number of 
passengers for the industry as a whole is greater than 
the number of postage stamps sold in this country. 

The second chart shows the increases and decreases 
from 1902 to 1927 in operating expenses, taxes, gross 
revenue, total investment, net re,·enue, and income avail
able for interest and dividends. It will be noted that 
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ust Be Placed on a 

Firm Financial 

Basis 

operating expenses and taxes have increased much more 
rapidly than gross revenue. The net revenue showed a 
moderate increase until 1922, as did the income available 
for interest and dividends. Since then, both have de
clined sharply. In connection with taxes, it should be 
noted that various imposts, such as paving charges, etc., 
which are of the nature of taxes, are included under oper
ating expenses, rather than directly under taxes. It 
might also be mentioned that by far the largest element in 
operating expenses is wages, which have been greatly in
creased. 

No single factor can be pointed out as the main reason 
why electric railways have failed to earn adequate returns 
in recent years. In .some instances, street car lines were 
constructed as a result of civic pride and ambition, rather 
than in response to any real need for new transportation 
systems, and were therefore doomed to failure from the 
start. A large proportion of the bankruptcies, forfeited 
charters, and abandoned rights-of-way have been re
ported in small cities and towns, suggesting that the aver
age rates of return for the industry as a whole have been 
consistently pulled downward by the unsatisfactory re
sults achieved by companies that never should have 
been organized in the first place. In other instances, 
trouble has been wholly or partly due to incompetent 
management. 

Such conditions, however, are evident only in isolated 
cases and fail to explain the almost uniform lack of satis
factory earnings by the country's mass transportation 
agencies. The low rates of return that have been shown 
with increasing regularity during recent years are prob
ably due, for the most part, to two factors: ( 1) higher 
costs due to the rise in prices and wages, combined with 
the difficulty of obtaining commensurate advances in 
fares, and (2) increasing competition due to the swift 
growth of automotive transportation. 

Francis H. Sisson 
"{ X TITH a background of experience in 
V V journalism, advertising, utility manage

ment and banking, Francis H. Sisson is in a 
position to understand thoroughly the difficult 
problem of furnishing mass transportation. He 
is a graduate of Knox College and Harvard 
University. After spending some years as re
porter, editorial writer, and editor of a daily 
newspaper at Galesburg, Ill., he joined the staff 
of !tfcClure's Magazine, New York. There
after he devoted his attention for a time to ad
vertising work. From 1916 to 1918 he was as
sistant chairman of the Association of American 
Railway Executives. Since then he has held the 
post of vice-president of the Guaranty Trust 
Company of New York. In this article he 
draws. upon his broad experience to suggest pos
sible means of placing essential mass transporta
tion on a sound financial basis. 

The problems thus created have been the more per
plexing by reason of the fact that the remedy com
monly adopted by industrial concerns confronted with a 
depressed market-namely, curtailment of operations
is not available to the electric railways. The first reason 
for this is that the investment in plant is so large that 
curtailed operations fail to earn its carrying charges. 
The second reason is that operating schedules, like rates, 
are a matter of contract between the companies and the 
municipalities or are otherwise subject to review by 
public regulatory bodies, so that, even if curtailment of 
operations were economically possible, it would not be 
permitted. 

There can be no doubt that one very important cause 
of the difficulties of electric railway companies has been 
the oppressive and arbitrary treatment they have often 
received at the hands of public officials. The railways, 
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being protected monopolies, are :;110Ject,. to regulation 
"in the public interest." In its historical application to 
the specific problems of electric railway management, this 
supposed "public interest" has often taken the form of a 
demand for cheap and efficient transportation, regardless 
of financial returns to the companies. 

In so far as the difficulties of electric railway com
panies are due to' competing forms of transportation, it 
appears that the private automobile has been the most 
important factor. Bus transportation is, of course, in a 
sense, a more direct form of competition ; and there can 
be no doubt that the use of buses has profoundly affected 
the development of mass transportation in this country 
in the last decade. In a few localities, the buses have 
virtually supplanted the electric cars. More often, how
ever, it has happened that the two agencies have operated 
together, either in competition or in a mutually supple
mentary relationship. In many instances the buses them
selves are operated by the electric railway companies, 
although sometimes the union has been effected only after 
a period of severe competition that has almost ruined 
either or both of the rival svstems. As far as can be 
seen at present, it appears u~likely that either form of 
transportation will entirely displace the other. In 
crowded districts, where street space is at a premium, 
the electric car will probably remain indefinitely as the 
backbone of the transportation system. 

It is generally agreed that the principal cause of the 
loss of traffic has been the private automobile. In gen-. 
era], the traffic diverted in this way has been non-neces
sity traffic. While its loss has created a serious problem 
for the operating companies, it has not lessened the essen
tial imp(?rtance of mass transportation service in the eco
nomic life of the community. 

In this situation the general attitude of business men 
and the public at large has been one of indifference. The 
most influential people in the community are probably 
those who use mass transportation serYice the least. An
other large element in a community clings to the idea 
that, because some electric railways made large profits 
in bygone days, the industry must still be making them, 
and that pleas for relief are only thinly disguised efforts 
to fatten the already bulging pockets of the stockholders. 

The companies ha\'e tried in many ways to improve 
their financial position, with only indifferent success. 
The most obvious remedy, of course, was to seek higher 
fares. Two powerful factors have operated against the 
success of these efforts. The fir~t, as has been pointed 
out, is the powerful political opposition that has usually 
developed among property owners, passengers and 
demagogic politicians. The second is that higher fares 
often fail to bring about the expected increase in gross 
revenue. In many communities, there is apparently a 
fairly large body of marginal passengers who either do 
less traveling or adopt other means of transportation 
when the fare is increased. These two factors combined 
have prevented the average rate of fare from increasing 
in anything like a corresponding proportion to the ad
vance in cost of operation. 

In some cities, relief has apparently been found in the 
so-called indeterminate franchise providing for service 
at cost-with, of course, a reasonable rate of return to 
investors included as a part of the cost. This plan partly 
relieves the service of the danger of political interference 
and assures the public of transponanon unes represent
ing the approximate cost of the service. At the same 
time, by assuring the company of an opportunity to earn 

a reasonable return, it encourages the investment of new 
capital and facilitates improvements and extensions of 
service. While the plan is subject to the criticism that 
it provides something in the nature of a guaranteed re
turn, and may, therefore, be held to remove the incentive 
to efficient operation, it appears that this difficulty has 
not yet been encountered where the system has been tried. 
One reason for this probably is that the fear of a loss of 
traffic in case the fare becomes too high provides a strong 
inducement for the company to endeavor to operate 
profitably with as low rates as possible. 

In so far as management has been able to accomplish 
it, operating expenses have been reduced. There are, 
however, many elements of expense of questionable justi
fication over which the railways have little or no control. 
In some instances, the companies are compelled to pay 
the salaries of traffic policemen stationed on the streets 
where they operate. In other instances, the railways con
tribute substantial amounts to the upkeep of the public 
parks. Almost everywhere, they pay large sums for the 
installation and maintenance of paving that is used only 
by others. Income and gross receipt taxes are assessed 
in varying amounts. It is estimated that imposts of these 
kinds take, in some cases, more than 60 per cent of the 
net revenue of the companies. 

Viewed in the large, the operation of electric railways, 
like that of many other public works, inYolves a combina
tion of economic and sm;ial interests that frequently come 
into conflict. In some respects the situation is similar to 
that which has frequently been encountered in connec
tion with the administration of highways. Privately 
owned toll roads have almost completely disappeared, 
because it has been found that the public interest is best 
served by a socialized method of operation-that is, by a 
free use of the roads and by the payment of construction 
and maintenance expenses by taxation. In principle, the 
same method might be regarded as ideal in electric rail
way administration. But the latter is so enormously 
more complex than highway maintenance, and the man
agerial capacity of goYernmental bodies has so fre
quently been found inadequate to cope with even the 
relatively simple problems presented by the administra
tion of the highways, that public opinion has almost in
variably rejected the idea of governmental operation of 
utilities. 

The best solution of the problem, like its causes, will 
probably be found to \'ary with local conditions. One 
course that would seem to offer great possibilities is to 
place the real situation squarely before the public and 
to make business men think about it. The transportation 
companies have been trying to do this, but their efforts 
have often been regarded as insincere. Few leaders of 
business and indu.stry and few organs of public opinion 
have interested themselves in this tremendously important 
problem. 

A second step would seem to be to relieve the trans
portation companies of their present unreasonable bur
dens and reduce to the lowest practicable point the taxes 
they have to pay. This will mean that compensating in
creases in taxes must be secured from some other source. 
Opposition to such a plan, however, should not be insur
mountable if the public thoroughly understands the situa
tion. 

A third step that has been suggested is that of. assess
ing benefited property for a part of the original cost of 
transportation facilities, as is done for such other public 
services as water mains, sewers and pavements. By this 
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means, the capital investment upon which the transporta
tion company must earn a return would be substantially 
reduced. 

More radical suggestions have sometimes been ad
Yanced. A combination of private ownership and public 
operation has been tried in a few cases. This method, 
however, appears to expose the carriers to the dangers of 
both public and private control, without fully realizing 
the benefits of either. 

The opposite possibility-that of public ownership and 
private operation-has been suggested as a possible 
means of combining the advantages of socialization and 
operating efficiency. It is _maintained that this system 
would offer possibilities of economy, first, in the use of 
capital at low interest rates ; and, second, in the incentive 
to private gain on the part of the management. Presum
ably the enterprise would be entirely owned by the city 
or state, which would employ expert managers to operate 
the system on some sort of profit-sharing basis. The 

for the most part, either makeshift devices that fa il to 
strike at the economic conditions lying at the root o f 
the problem, or methods so drastic in their nature and 
so uncertain in their effects that they would not be 
resorted to unless the situation should become truly 
desperate. It should not be necessary to look so far 
afield for an equitable solution. In communities where 
the electric railways are really essential, intelligent co
operation between public officials and company managers 
should be able to place the utilities on a self-support
ing basis. Where they are not, it is as well to face the 
fact that no conceivable set of operating conditions could 
enable the companies to make money. 

Some light may· be thrown on the problem by an ex
amination of the rates of fare and the rates of return 
shown in the accompanying table. In 1902, with an aver
age fare per passenger of 4.24 cents, the industry earned 
a return of 5.3 per cent on its total property investment. 
In 1922, with an average fare of 6.65 cents, the rate of 

Summary of Electric Railway Operations, 1902-1927 
(Including affiliated bu.r operation.r 1922 and 1927) 

1902 1907 1912 1917 1922 1927 
Passengers carried... . . . . . . . . 5,837,000,000 9,837,000,000 12, 135,000,000 14,507,000,000 15.395,000,000 15,776,000,000(a) 
Vehicle-miles... . . . . . . . . . . . . . 1, 144,000,000 1,618,000,000 1,922,000,000 2, 140,000,000 2. 153,000.000 2,4 37,000,000(a) 
Route-mileage... . . . . . . . . . . . . · 16,645 25,541 30,438 32,548 34,004 42,247 
Investment... . . . . . . . . . . . . . . $2,308,000,000 $3,779,000,000 $4,715,000,000 $5,532,000,000 $5,459,000,000(b) $5,517,000,000(b) 
Gross revenue .. . . . . . . . . .. . . 1 $247,554,000 $418, 188,000 $567,512,000 $709,825,000 $1,023,719,000 $995,895,000(a} 
Operating expense.. . . . . . . . . . S 142,313,000 $251,309,000 $332,896,000 $452,594,000 $734,495,000 $760,231,000 
Net revenue .......... , . . . . . . $135,241,000 $166,879,000 $234,615,000 $257,230,000 $289,224,000 $235,662,000 
Taxes.. . . . . . • . . . . . . . . . . . . . . $13,079,000 ll 19.756,000 $35,028,000 $45,757,000 $64,988,000 $60,689,000(b) 
Ratio of taxes to net revenue. 9. 7 per cent 11. 9 per cent 14. 9 per cent 17. 8 per cent 22. 5 per cent 25. 8 per cent 
Revenue after taxes.......... $122,162,000 $147,123,000 $199,587,000 $211,473,000 $244,236,000 $174,973,000 
Rate of return.............. 5. 3 per cent 3. 9 per cent 4.2 per cent 3. 8 per cent 4. I per cent 3. 1 per cent 

(a) 1927 ahowe an increase in pa .. enger• carried tranofers. or transfero for leos than full rate of fare. buses, and bU8 exteneions have also made in new 
aud vehicle-miles operated, whHe the ~r086 revenue (b) J 922 and 1927 show decreases in inveatmeot due territory. the added investment hae been ISM t.han that 
baa declined. Thia •• probably due to the U8e of co- probably to abandonment of unprofitable rail lines. of the abandoned rail property. Thie ie reflected in 
ordinated bus service by pa88engeni who get free \Vbile they have been replaced to some extent by slightly lower taxee in I 927. 

rates would be fixed ; profits would be divided between 
the municipality and the managers; and deficits would be 
met from the public treasury. In this way, a partial 
separation would be effected between revenue and ex
penses, and there would be no opportunity for demagogic 
appeals to the detriment of the legitimate interests of 
owners of the enterprise. In one respect, the incentive 
to efficiency might be even stronger than under ordinary 
private ownership, since the gains from economical man
agement would accrue directly to the managers respon
sible for those gains, instead of to a large and partially 
inert body of stockholders more or less ignorant of the 
problems of management. 

On the other hand, the system would undoubtedly be 
found subject to some of the weaknesses inherent both 
in public and private administration. The large amounts 
of capital subject to the control of public officials, and the 
correspondingly large potential gains, would offer very 
strong temptations to fraudulent practices-not only in 
the form of collusion between officials and utility man
agers, but through unsound business policies on the part 
of the management designed to show unduly large earn
ings, with swollen profits for the administrators. More
over, it is likely that large individual earnings resulting 
from exceptional efficiency would, as under the present 
system, raise the cry of profiteering. But it is not cer
tain that any of these weaknesses would be more pro
nounced than under the now general system of private 
operation and ownership under public regulation. 

These and other suggestions that have been made are, 

return was 4.1 per cent. In 1927, the average fare was 
6.31 cents and the rate of return 3.1 per cent. If the 
average fare in 1927 had been 7.06 cents and the number 
of passengers had remained the same, the return would 
have been 5.3 per cent, the same as in 1902 (under the 
not quite valid assumption that taxes would have re
mained the same). In other words, an increase of three
quarters of a cent in the aver"g-e fare would have in
creased the rate of return from 3.1 to 5.3 per cent. Such 
an increase would surely not impose a heavy burden on 
passengers, nor should it divert a very large volume of 
essential traffic. 

The weakness of an analysis of this sort, of course. lies 
in the fact that it treats the industry as a homogeneous 
unit, instead of a combination of many individual units 
operating under widely differing sets of conditions. In 
many localities, no doubt, the utilities face a competitive 
situation where any increase in rates sufficient to place 
them on a self-supporting basis would defeat its own pur
pose by causing many passengers to use other forms of 
transportation. Elsewhere, however, a fairer attitude on 
the part of the public in the matter of rates and taxes 
would place the companies in a much stronger financial 
position than they are in at present. In such communities, 
an aggressive and intelligently conducted campaign of 
publicity, designed to place the true situation before the 
people, should be thoroughly worth while. The public 
must be brought to the realization that transportation 
service, like every other service, must be paid for, and 
that unprofitable service is necessarily bad service. 
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Congestion on a street in Kansas City where the curb is lined 
with parked automobiles despite a sign which says "No Park
ing Day or Night" 

TRAFFIC congestion is costing the people of the 
United States $2,000,000,000 a year, according to 
figures of the National Conference on Street and 

Highway Safety. In the opinion of that body, the great
est single cause of congestion is automobile parking. 
Some progress toward relief 1:as been made through the 
enactment of parking restrictions, but the violation of 
these restrictions is so frequent that a large part of their 
beneficial effect is being lost. Many automobile drivers 
pay little heed to traffic regulations. Despite signs 
prominently displayed to inform them of parking restric
tions, they park where they please. All movement of 
persons and merchandise through the streets is hampered 
by the selfishness of those who violate the traffic rules, 
but the violators are seldom punished. 

More than a hundred years ago, Baron Ellenborough, 
Lord Chief Justice of England, laid down the principle 
that "No one shall be permitted to use the King's high
way as a stable yard." Fifty years ago most cities had 
ordinances forbidding horse-drawn vehicles to stand 
unattended on busy public streets. With the advent of 
the automobile, however, precedents were forgotten and 
the idea grew up that the driver of an automobile has 

Lax Enforcemen 

· A Prevalent Caus 

Despite the universal demand for relief 
of congestion, the movement of vehicles 
in the streets of most cities continues to 
be obstructed through willful violation 

of traffic regulations 

an inalienable right to leave his vehicle standin<T in the 
street for as long a time as he desires. "' 

In a recent study of the parking problem in the cen
tral business district of Washington, D. C., 22,81 5 own
ers of automobiles were asked whether they would be 
wil_ling to pay _for ~he use of off-street garage space to 
reheve congestion m the downtown streets, and if so. 
how much they would be willing to pay. A total of 
17,103, or three out of every four, stated that they 
~01;1ld not be willing to pay anything. T he remainder 
md1cated that they would be willing to pay a small 
amount, 10 cents being the most popular figu re with 
15 cents next, and a scattering few willing to pay 
amounts between 25 cents and 50 cents. These ideas are 
typical of millions of automobile owners everywhere. 
They are firmly convinced of their right to free use of 
the public streets for the storage of their automobiles 
and avail themselves of it regardless of restrictions and 
warning signs. 

Statistics are not needed to prove that traffic regu la
tions are bei~g violated every day in every city in the 
country. It 1s a matter of common knowledge. Ex
amples of violations in a dozen different cities are shown 
in accompanying illustrations. These pictures were 
secured quickly and easily by representatives of ELEC
TRIC RAILWAY JouRNAL. Nowhere was any difficu lty 
encountered in finding obvious violations. 

Violations of the time limit where parking is permit
ted for stated periods are also of frequent occurrence. 
It is rather difficult to measure the exact extent of this 
abuse, but data collected in a survey by the writer in 
conjunction with the Citizens' Street Traffic Committee 
of the City of New York are probably typical of con
ditions in most cities. In this survey, a check was made 
at hourly intervals of automobiles parked on various 
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of Traffic Rules 

of Congestion 

By 

JOHN A. MILLER, Jr. 
Editor 
Electric Railway Jo11mal 

streets in the midtown' shopping district where one-hour 
parking is allowed.· Of 16,468 vehicles checked, 4,775, 
or approximately 30 per cent of the total, overstayed 
the hour time limit. Automobiles to the number of 
2,109 were parked more than two hours; 1,094 more 
than three hours; 635 more than four hours: 379 more 
than five hours; 245 more than six hours; 152 more than 
seven hours and 78 more than eight hours. 

It is evident that an enormous number of automobile 
drivers will not voluntarily obey traffic regttlations, and 
that efforts now being made to enforce the regulations 
fall far short of success. Two possible ways of improv
ing the situation present themselves. One way would be 
to secure greater voluntary observance of the rules. The 
other would be to devise more effective methods of 
enforcement. 

Mttch might be said in favor of encouraging volun
tary adherence to traffic regulations. The automobile 
owner who creates con-
gestion by his failure to 
observe parking restric
tions unconsciously pays 
his share of the enor
mous cost of congestion. 
If the total cost were 
distributed evenly among 
the entire population of 
this country. i_t would 
amount to nearly $100 
per family per year-a 
sum that would pay for 
a great deal of off-street 
parking. Were it pos
sible to impress the facts 
on the owners of auto
mobiles, they might see 
the matter in a new light. 

Automobiles parked along a street 
numerous "No-Parking" signs 

in Detroit regardless of 

tion are mostly hidden, however, and it is difficult to 
convince the average man that he is really paying them. 
The shipper of merchandise whose vehicles are delayed 
by traffic congestion passes on to the ultimate consumer 
as much as possible of the cost. But when it is finally 
paid, it is so intermingled with other costs that the con
sumer does not recognize it. Congestion adds also to the 
costs of municipal government, which are borne by the 

tax payers and the rent 
payers. But here, agnin. 
the part which is attrib
utable to congestion is so 
mixed in with a · multi 
tude of other costs that 
it is unrecognizable. 

The costs of conges- Signs evidently mean little to automobile drivers in Cleveland 

An educational cam
paign to bring the facts 
home to the general pub
lic would undoubtedly re
sult in better observ"ance 
of traffic regulations. 
There would always be a 
certain number of indi
viduals, however, who 
would place their own 
immediate convenience 
above the general welfare 
and who would violate 
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Automobiles parked 
solidly along the 
curb of a Boston 
street where park
ing is forbidden 

An example of failure to 
observe parking regula
tions in downtown St. 
Louis 

At left - Failures to 
observe the "No-Park
ing" rule in the area 
between the street car 
loading platform ham
pers vehicular traffic in 
\XTashington, D. C. 

Typical street scene in midtown New 
York where "N~-Parking" signs 

A violation of the parking rules in 
Newark, N. J. 
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Traffic movement is ham
pered in Cincinnati, 
too, by failure to 
observe parking re
strictions 

the regulations anyway. 
The action of these few in
dividual violators would go 
a long way to offset the 
benefit resulting from bet
ter observance by the major
ity. A single automobile 
parked at a critical point 
will create a bottle neck 
that impedes all traffic 
movement on the street no 
matter how well traffic regu
lations are obeyed at other 
points. For that reason, it 
appears unlikely that the 
problem can ever be solved 
entirely by encouraging 
voluntary observance of traffic regulations. It is neces
sary also to adopt more effective methods of enforce
ment. 

At present there are two principal obstacles in the 
way of effective enforcement. The first is the difficulty 
frequently experienced in serving a summons on a viola-

At left-Rush-hour parK
ing is forbidden in Los 
Angeles but the rule is 
not observed. One 
parked car completely 
blocks the extra traffic 
lane which should be 
available for moving 
vehicles 

tor of traffic rules. The 
second is "ticket killing." 
l\fany drivers of automo
biles feel safe in disobeying 
the regulations because they 
have enough influence to 
have a summons cancelled 
if they are unfortunate 
enough to get caught. 

The practice in regard to 
serving a summons for a 
violation of traffic regula
tions varies in different lo
calities. In some cities it is 
deemed sufficient for a 
police officer to tie a sum

mons tag on the vehicle found violating the rules. 
This procedure is not altogether satisfactory how
ever, because it gives the driver of the vehicle an oppor
tunity to claim that he never saw the tag, that it was 
blown away or· removed by some mischievous urchin 
or disappeared in some other way. Other cities require 

Two languages is evidently not enough to secure attention for rhis 
"No-Parking" sign in the Province of Quebec 
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Parking violations near tbe busiest street intersection in New Haven 

that the summons be served personally on the driver. 
For a police officer to do this involves the expenditure 
of a great deal of time, and very much limits his effec
tiveness in enforcing the regulations. One possible 
way to overcome this difficulty might be to seal a sum
mons tag on the offending vehicle with a seal similar 
to those used on electric meters, etc. This plan would 
facilitate the issuing of summonses and would reduce 
the possibility of the autoist denying knowledge of the 
summons. Experiments are now being made along this 
line, but the plan has not yet been widely adopted. 

Most of the trouble, however, arises after the sum
mons has been issued. Nearly everyone has a friend, 
who has a friend, who knows somebody influential in 
the police department or the municipal government. By 
means of a little discreet wire pulling it is very often 
possible to get a parking ticket killed. Probably no one 
dislikes this practice more heartily than the police them
selves, for it goes a long way to nullify their harrl work. 
But the practice has become so well established every
where that it would be asking too much of the police 

to expect that they should put an end to it themselves. 
A practical solution of the problem appears to be the 

use of a triplicate tag system, such as is now in effect 
in a number of cities. Under this plan one copy of the 
summons goes to the driver of the offending vehicle, a 
second to the traffic bureau of the police department 
and the third to the judge of the municipal court. 'With 
this arrangement in effect the driver of an offending 
vehicle must do his wire pulling not only in the police 
department, but also in the court. l\Ioreover, his activi
ties in each place will be known in the other, and the 
difficulties in the way of getting a summons cancelled 
will be greatly increased. 

The twin evils of non-observance and non-enforce
ment of traffic regulations are growing steadily worse. 
With an ever-increasing number of vehicles on the 
streets, more and more restrictions are becoming neces
sary. But they cannot afford relief of congestion when 
they are neither observed nor enforced. Aggressive 
leadership in remedying existing conditions is needed if 
complete stagnation of traffic is to be avoided. 

Vehicles parked in restricted zone opposite a fire house in New York 
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WANTED 
A More Productive Fare Basis 

An analysis of trends in fares, riding habit 
and passenger revenue 1918-1929 on elec
tric railways serving nineteen important cities 

DETERl\IINATION of a satisfactorv fare struc
ture is one of the major problems co~fronting the 
local t~ansportation industry today. The ·struc

ture should be one that will encourage and stimulate the 
use of the service, and, at the same time, provide suffi
cient revenue to cover the cost of operation. Enough 
reserve must be available from earnings to keep the 
transportation properties abreast of the times and give 
safe, comfortable and attractive service to the cities where 
they operate. 

For a number of years but a few companies have 
earned sufficient revenue to accomplish this purpose. As 
a basis from which to consider this problem, it is inter
esting to study the trends in fares, riding habit and 
revenue between 1918, when practically all lines were 
operating at a 5-cent fare, and 1929, when the average 
rate of fare was much higher. Results of such a study in 
nineteen cities are shown in accompanying charts and in 
tables. The statistics are confined to surface line opera
tions, or where surface lines are unified with rapid transit. 

Each chart has three curves for the period from 1918 
to 1929, showing the relation of each successive year to 
the 1918 figure, which is used as the base. These curves 
included for each city show: (a) the average fare; 
(b) the number of revenue passengers carried; and ( c ) 
the total passenger revenue. 

By 

JOHN A. BEELER 
Consulting Engineer 

It will be noted that, as a general propos1t1on, when 
the fare was raised the number of revenue passengers 
declined, and when it was lowered the passenger curve 
went higher. The passenger revenue, however, gener
ally climbed higher with a raise in fare. In most instances 
when the rate reached a point about 45 per cent above 
the base, the fare curve passed through and above 
the passenger revenue curve. It appears that fare 
increases in excess of 45 per cent of the 1918 rate usually 
failed to increase the revenue. In the cities which re
tained the 5-cent fare during the entire period, the in
crease in both revenue and rides has been between 30 
per cent and 35 per cent. 

In the accompanying tables the cha"nge in population, 
a factor of vital importance, is taken into consideration. 
The following in formation is tabulated by years for 
each of the cities, showing: (a) average rate of fare; 
(b) total number of revenue passengers; ( c) annual pas
senger revenue; ( d) population; ( e) revenue rides per 
capita; and ( f) the passenger revenue per capita per 
annum. The trend of each of the foregoing items m 

Fares, Riding Habit and Passenger Revenue per Capita-1918 and 1929 Compared 
-Rate of Fare, Cents-.. Passcn2cr 

Fare Trend* Rides per Capita Revenue per Capita 
City Company Cash Aver. Cash Aver. Cash Aver. 1918 1929 Trend* 1918 1929 Trend* 

Surface Lines ~191~ ~1925~ 

San Francisco .•. Market St. Ry. and Municipal Ry. 5 4.97 5 4.90 100 99 405 426 105 $20.10 $20.85 104 
Brooklyn ..•.... Brooklyn surface car lines only ••.. 5 4.78 5 4.98 100 104 175 184 105 8.36 9.17 110 
Covington, Ky .. Cincinnati, Newport & Covtn. Ry. 5 4.99 5 4.99 100 100 278 311 112 13.90 15.50 111 
Portland, Ore ••. Pacific Northwest Public Service Co. 6 5.85 8 7.69 133 132 293 186 63 17.00 14.29 84 
Los Angeles .•... Los Angeles Railway only .•••.•... 5 5.00 7 6.30 140 126 248 184 74 12.40 11.55 93 
Milwaukee ...••. Milwaukee Elec. Ry. & Light Co.t. 5 4.66 7 6.24 140 134 258 213 82 12.06 13.27 110 

Newark ••....••. Public Service Co-ord. Transport .. 5 5.52 5 5.40 100 98 1!-2 206 136 8.40 11.20 133 
Cleveland ......• Cleveland Railway .•..•.••••..... 4-5 4.44 7 7 .18 155 162 324 230 71 14.35 16.50 115 
Washington ..... Capital Traction Company only ••. 5 4.43 8 7 .34 160 166 187 118 63 8.28 8.67 104 
Omaha ••••.•..• Omaha & Council Bluffs St. Ry.~. 5 4.91 10 6.70 200 136 296 184 62 14.55 12.33 85 
Denver ......... Denver Tramway .••....•.•...... 5-6 5.17 8 7.48 145 144 245 172 70 12.67 12.86 101 
Atlanta .•....•.. Georgia Power Co. (Atlanta only) . 5 5.00 10 7.71 200 154 354 231 65. 17.65 17.75 101 
St. Louis ••••.••• St.Louis Pub. Serv. & Peoples Mo-

torbus Co .•••..••.•.•........ 5-6 5.49 10 8.15 200 148 300 276 92 16.45 22.51 137 
Houston ........ Houston Electric Company •.....• 5 4.88 10 7.77 200 159 243 155 64 11.85 12 .00 101 
Pittsburgh •...•• Pittsburgh Railways .••••••...•.• 5 5.84 10 8.01 200 137 202 189 94 11.83 15.11 128 
Buffalo •••••...• International Railway ...•.••••... 5 4.96 10 8.41 200 169 219 180 82 10.87 15.10 139 
Cincinnati ...... Cincinnati Street Railway .••....• 5 4.99 10 8.56 200 171 263 204 78 13.10 17.55 134 

Unified Rapid Transit and Surface Lines 
Philadelphia .... Philadelphia Rapid Transit System 5 5.19 8 7.69 160 148 332 328 99 17.28 25.23 146 
Boston •.•••.... Boston Elevated Railway .••.•.... 5-7 5.84 10 9.28 171 159 318 287 90 18.50 26.25 144 

*Indicates relation of 1929 to 1918, the latter taken as 100 tMetropolitan district '\lOmaha only 
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San Francisco-Market Street Railway and Municipal Railway 

Average Fare 
Year Cente Index 

1918 4. 97 100 
1919 4. 97 100 
1920 4, 97 100 

1921 4. 97 100 
1922 4. 96 100 
1923 4, 96 100 

1924 4. 96 100 
1925 4.96 100 
1926 4. 96 100 

1927 4. 95 100 
1928 4. 97 100 
1929 4.90 99 

Revenue Passengers Pase. Revenue 
Number Index Amount Index 

197,398,636 100 
220,436,088 112 
240,888,425 122 

246,877,871 125 
249,977,066 127 
256,840,755 130 

261,172,480 111 
264,114,676 134 
266,508.220 115 

265,176,172 134 
263,909,302 134 
265,073,803 134 

$9,814,768 100 
10,957,095 112 
11,967,952 122 

12,260,293 125 
12,405,009 126 
12,741,205 130 

12,962,334 132 
13,098,579 133 
11,211,607 135 

13,138,483 134 
13,127,002 134 
12,988,341 132 

488,723 100 
497,700 102 
506,676 104 

519,448 106 
532,220 109 
544,992 111 

557,764 114 
570,536 117 
583,308 120 

596,080 122 
608,852 125 
621,624 127 

Revenue Rides 
Per Caoita 

Xumber Index 
405 100 
444 110 
475 117 

476 117 
470 116 
471 116 

469 116 
462 114 
457 113 

445 110 
434 107 
426 105 

Pase. Reve1111e 
Per Capita 

Amount Index 
$20. 10 100 

22.00 109 
23.60 117 

23.65 117 
23. 35 116 
23.40 116 

23.25 115 
22.90 114 
22.65 113 

22. 05 110 
21. 60 107 
20. 85 104 

Fares:.ToNov. 27, 1927-5 cents,children, 2½ cents. ::,;'ov. 27, 1927-Sundaypaasarldedon:\larketStrectRy. 
for 20 cents. 

Brooklyn-Surface Lines, Street Cars and Railway Company Buses Only 

Average Fare Revenue Passena:ers Pass. Revenue Population Revenue Rides Pal'B. Revenue 
Year Cents Index Number Index Amount Index Number Index Per Capita 

Number Index Am~.:'~?av~tdex 
1918 4. 78 100 Hl,'>.:6,014 100 $16,342,449 100 1,959,015 100 175 100 $8.36 100 
1919 4. 92 103 343,742,496 101 16,897,749 103 1,998,568 102 172 98 8.46 101 
1920 5.07 106 406,152,467 119 20,600,817 126 2,018,356 104 201 115 10. 21 122 

1921 5.01 105 387,675,071 113 19,435,750 119 2,067,140 106 187 ,o, 9.40 112 
1922 5.01 105 441,520,196 129 22,117,299 135 2,115,924 108 208 II 10.45 125 
1923 5.01 105 459,3 I 4,669 134 22,995,936 141 2,164,708 110 212 121 10.62 127 

1924 5.00 105 464,569,511 136 23,242,480 142 2,213,492 113 210 120 10.50 126 
1925 5.00 105 464,135,927 136 23,184,158 142 2,262,276 116 205 117 10.23 122 
1926 4. 99 104 463,524,592 135 23,139,737 141 2,311,060 118 200 114 10.00 120 

1927 4. 99 104 466,450,772 136 23,266,824 142 2,359,844 121 198 113 9.87 118 
1928 4.98 104 468,951,662 137 23,376,641 143 2,408,628 123 195 II I 9, 70 116 
1929 4.98 104 461,706,656 135 22,991,779 141 2,506,196 128 184 105 9. 17 110 

Fares: 5 cents throughout. Aui,:. 1, 19 I 9-Fare limit• on aome ,ines reduced and 
,mme transfers charged for at 2 cents. 

Covington, Ky.-Cincinnati, Newport & Covington Railway 

Average Fare Revenue PaS£1en~ere Pase. ReYenue Population Revenue Rides Paes. Revenue 
Year Cents Index Number Index Amount Index Amount Index 

Nu~°be?
8
f!1ex 

Per Capita 
Amount Index 

1918 4. 99 100 29,918,801 100 $1,492,589 100 107,477 100 278 100 $13.90 100 
19 19 4. 98 100 33,783,945 113 1,683,016 113 109,275 102 309 111 15. 40 111 
1920 4. 98 100 36,358,420 121 1,810,649 121 111,073 103 327 118 16.30 117 

1921 4. 98 100 35,937,934 120 1,788,524 120 112,871 105 318 114 15. 85 114 
1922 4. 97 100 37,114,026 124 1,846,247 124 114,669 106 324 117 16. 10 116 
1923 4. 97 100 38,412,641 128 1,910,283 128 116,467 108 330 119 16.40 118 

1924 4. 97 100 38,392,441 128 1,908,104 128 118,265 110 325 117 16.10 116 
1925 4. 97 100 37,757,341 126 1,871,262 126 120,063 112 114 113 15.60 112 
1926 4. 98 100 39,058,475 131 1,944,840 130 121,861 113 321 116 15. 95 115 

1927 4. 99 100 40,256,115 134 2,009,923 134 123,659 115 326 117 16. 25 117 
1928 4. 97 100 40,596,297 136 2,016,518 135 125,457 117 324 117 16.05 115 
1929 4. 99 100 39,630,600 133 1,978,777 132 127,255 118 311 112 15.50 111 

Population includes Covin~ton, 
Dayton, Fort Thomas, Ludlow. 

Newport, Bellevue, Fares-The fare hae been and continue• to be 5 ,ente, 
with free transfer•. 

Portland, Ore.- Pacific Northwest Public Service Company-City Lines, 

Street Car and Bus 

Average Fare Revenue Passengers Paas. Revenue Population Revenue Ridee Pass. Revenue 
Year Cente Index Number Index Amount Index Number Index Per Capita Per Capita 

N' umber Index Amount Index 
1918 5.85 100 72,066,277 100 $4,214,845 100 248,000 100 293 100 $17.00 100 
1919 5.89 IOI 76,832,696 107 4,524, I 71 107 253,100 102 304 104 17. 88 105 
1920 6.86 117 72,836,886 101 4,997,829 118 258,288 104 282 96 19,35 114 

1921 7.69 131 67,312,199 94 5,177,577 123 262,640 106 256 87 19.71 116 
1922 7.61 130 66,218,164 92 5,052,065 120 266,993 107 248 85 18.92 111 
1923 7. 61 130 65,442,584 91 4,980,826 II 8 271,346 109 241 82 18.36 108 

1924 7.60 130 63,507,797 88 4,826,761 114 275,700 111 230 78 17.51 101 
1925 7. 65 131 62,555,140 87 4,784,188 113 280,050 113 223 76 17.08 100 
1926 7 .65 131 61,525,608 85 4,708,597 112 284,400 115 213 73 16. 56 97 

1927 7. 60 130 60,249,104 83 4,581,120 109 288,750 116 208 71 15. 87 93 
1928 7.59 130 58,859,393 82 4,468,773 106 293,100 118 200 68 15. 25 90 
1929 7.69 132 55,273,596 77 4,249,414 101 297,460 120 186 63 14.29 84 

Fares: To Jan. 15, I 918--5 cents,echooltickete 4cents. June I 5, 1920-8 cents, 50 tickets $3.65, 6 ticket• 45 
Jan. 15, 1918--6 cente, 50 ticket• $2. 75, 25 limited cents, echool ticket• 25 for $1. 

school tickets $1. 

Los Angeles-Los Angeles Railway-Street Cars and Buses Only .. Average Fare Revenue Passengers Pass. Revenue 
NJ~~~atj~~e:c 

Revenue Rides Pai,.e. Revenue 
Year Cent• Inde:c Number Index Amount Index Per Capita Per Capita 

Number Index Amnunt Index 
1918 5.00 100 130,358,704 100 $6,519,878 100 525,174 100 248 100 $12. 40 100 
1919 5.01 100 145,424,597 112 7,283,137 112 550,921 105 264 106 11. 20 l-06 
1920 5.01 100 179,227,041 137 8,980,241 138 576,671 110 311 126 15. 57 I 25 

1921 5.01 100 200,878,652 154 10,065,715 154 642,810 122 312 126 15. 65 126 
1922 5.02 100 219,022,470 168 10,989,500 169 708,947 135 309 125 15. 50 125 
1923 5.03 100 247,607,235 190 12,451,051 191 775,084 147 319 129 16. 05 129 

1924 5.04 100 252,401,433 194 12,729,653 195 841,221 160 300 121 15. 12 122 
1925 5.07 101 245,139,078 188 12,424,559• 191 907,358 172 270 109 13. 70 110 
1926 5.09 102 246,390,732 189 12,546,174 193 971,495 185 254 102 12. 91 104 

1927 5. 13 102 249,688,091 191 12,797,309 196 1,019,632 198 240 97 12.31 99 
1928 5.37 107 241,453,498 185 12,966,603 199 I, 105,769 210 219 88 II. 70 94 
1929 6.30 126 215,184,575 165 13,554,793 208 1,171,906 224 184 74 11.55 93 

Fares: To Oct. I, 1928--5 cente; etudente 2½ cente. Oct. 1, 1928--7 cente, 4 for 25 cente; etudents 40 for Sl.40 
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Year 

1918 
1919 
1920 

1921 
1922 
1923 

1924 
1925 
1926 

1927 
1928 
1929 

Milwaukee-Milwaukee Electric Railway & Light Company 
Milwaukee City and Suburban 

..\ verage Fare Revenue Passen,::i:ero Pass. Revenue Population Revenue Rides 
Cento Index ),[umber Iadex Amount Inde"< ),i'u:nber Index Per Capita 

Number Index 
4. 66 100 144,149,000 100 $5,319,656 100 441,000 100 258 100 
5. 13 I 10 128,020, 9 ◄5 112 6,567,843 123 449,000 102 285 110 
5. 95 128 141,183,945 124 8,406,007 158 532,000 121 265 103 

6. 18 133 130,843,608 114 8,088,170 152 544,000 123 240 93 
6. 24 134 132,193,455 116 8,253,541 155 549,000 124 241 93 
6. 24 134 138,739,286 122 8,656,232 163 559,000 127 248 96 

6.25 IH 135,542,845 119 8,465,418 159 570,000 129 238 92 
6 . 25 134 134,281,140 118 8,397,637 158 580,000 132 231 89 
6. 28 135 137,865,993 121 8,656,263 163 595,000 135 232 89 

6. 30 135 137,310,278 120 8,655,160 163 610,000 138 225 87 
6.25 134 I 40,998,687 124 8,819, 11 I 166 645,000 146 218 84 
6. 24 134 144, 9 I 8,676 127 9,040,175 170 681,000 154 213 82 

Populallon-includee City ol Milwaukee and suburban area (;\letropolitan Diotrict). 
Fares: June 2, 1918 - 5 centa in city zone. 
Nov. 3, 1919•- 7 eente, 6 !or 35 cents, 18 lor $1. 

June 27, I 920--8 !or 50 cento. 

PaBa. Revenue 
Per Capita 

Amount Index 
$12. 06 100 

14.63 121 
15. 80 131 

14.87 123 
15. 03 125 
15. 49 128 

14. 85 123 
14. 48 120 
14. 55 121 

14, 19 118 
13. 67 113 
13. 27 110 

Newark-Public Service Co-ordinated Transport of New Jersey 
Average Fore Revenue Passengers Pass. Revenue 

:,;r J,::c~•ti~dex 
Reveaue Rides Pass. Revenue 

Year Cents Index Number Index Amount Index Per Capita Per Capita 
Number Index: Amount Index 

1918 5. 52 100 352, I 90,897 100 $ I 9,454,094 100 2,316,600 100 152 100 $8.40 100 
l919(a) 6.91 125 327,619,606 93 22,648,692 117 2,378,800 103 138 91 9.55 114 
1920 7.22 131 363,757,587 103 26,271,137 135 2,441,000 105 149 98 10. 75 128 

1921 7.38 134 348,284,212 99 25,720,489 132 2,503,200 108 139 91 10.25 122 
1922 7. 91 143 325,265,180 92 25,721,870 132 2,565,400 111 127 84 10.00 119 
l923(b) 7.01 127 302,271,987 96 21,176,298 109 2,627,600 113 II 5 76 8 . 05 96 

1924 5. 31 96 493,760,7 ◄4 140 26,222,801 135 2,689,800 116 183 120 9. 75 II 6 
1925 5.07 92 552,765,027 157 28,014,787 144 2,752,000 119 201 132 10 . 20 121 
1926 5. 13 93 588,409,332 167 30,160,188 I 55 2,814,200 122 209 137 10. 70 127 

1927 5. 15 93 613,680,934 174 31,625,676 163 2,876,400 124 213 140 II. 00 131 
1928 s. 35 97 624,944,613 177 33,405,829 172 2,938,600 127 213 140 11. 40 136 
1929 5.40 98 620,201,534 176 33,494,162 172 3,000,800 130 206 136 11. 20 133 

(a) Mile zone system in effect lrom Sept. 14 to Dec. 7. Nov. 16, 1919-5 cent& firat two miles, I cent each ouc 
(b) Strike this year. ceeding mile, transfers I cent. 
Fares: To Aug. I, 1918-5 cents, transfers lree. Dec. 7, 19 I 9-7 cents, tranafers I cent. 

Aug. 4, 192 I -7 centa, tranalera 2 cents. Aug. I, 1918--5 cents, tranalera I cent. 
Oct. I 5, I 9 I 8--7 cents, transfer~ I cent. Oct. 20, 1921-8 cents, 4 for 30 cents, tranelers I cent. 
April I, 1919-6 cents, tranelera I cent. Oct. I, 1923--5 centa in all large communitieo, 5-cent 
:\lay 4, 1919-7 cents, tranelers l cent. zones outside; no tranBfers. 
Sept. 14, I 919-3 cents first mile, 2 cents each succeeding 

mile. 

Cleveland-Cleveland Railway 
Average Fare Revenue Passengeni, Pase. Revenue Population Revenue Rides Pass. Revenue 

Year Cents Index Number Index Amount Index Number Index Per Capita Per Capita 
),[umber Index: Amount Index: 

1918 4.44 100 273,239,716 100 $12,120,811 100 844,799 100 324 100 $14. 35 100 
1919 5, 22 117 291,419,501 107 15,223,060 126 867, I 58 103 336 101 17. 55 122 
1920 5, 21 117 327,840,438 120 17,072,999 141 889,517 105 369 114 19. 20 134 

1921 6. 04 136 286.844,527 105 17,336,685 143 911,876 108 315 97 19.00 132 
I 922 s. 81 131 286,587,977 105 16,647,736 137 934,235 II I 307 95 17. 85 124 
1923 5. 36 121 300,122,816 110 16,091,100 133 956,594 113 312 96 16. 80 117 

1924 6.09 137 279,917,221 102 17,056,904 140 978,953 116 286 88 17. 45 122 
1925 6. I ◄ 138 276,449,391 101 16,980,165 140 1,001,312 119 276 85 16. 95 I 18 
1926 6.43 145 275,527,421 101 17,715,586 146 1,023,671 121 269 83 17. 30 121 

1927 7. 01 158 262,314,932 96 18,392,863 152 f,046,030 124 251 77 17.60 123 
1928 7.01 158 255,715,219 94 17,914,371 148 1,068,389 127 240 74 16, 80 117 
1929 7. 18 162 250,966,928 92 18,009,329 149 1,090,748 129 230 71 16. 50 II 5 

Population includea Clevelaod, Cleveland Heights, Eaet Cleveland, Lakewood, Euclid, South Euclid, Fairview, 
Garfield Heights, Parma, Rocky River. 

Fares: To Dec. 15, 1917-3 cents. lllay 10, 1920--5 cents. Jan. I, 192+-6 cents, 9 for 50 cents. 
Dec. I 5, 1917-4 centa. 3 !or IO cents. Nov. 19, 1920-6 cents, 9 lor 50 cents. Oct. 15, 1926--7 centa, 8 lor 50 cents: 
April 3, 1918--4 cent•, 7 for 25 centa. Aug. I, 1922-5 cento, 5 !or 25 cents. students, 10 for 25 centa (di•con-
Aug., 1918--5 cents. !\larch l, 1923--5 cents, 11 for 50 tinued October, 1929). 
July 7, 1919-5 centa, 11 for 50 cents. cents. Tranalers--1 cent throughout. 
Dec. 16, 1919-5 rents, 6 !or 25 cents. Sept. I, 1923-5 centa. 

Washington, D. C.-Capical Traction Company 
Average Fare Revenue Passengers Pass. Revenue Population Revenue Rides PaM. Revenue 

Year Cents Index: Number Index: Amount Index: Number Index: Per Capita Per Capita 
Number Index Amount Index 

1918 4.43 100 78,7.90,220 100 $3,490,699 100 421,116 100 100 100 $8, 28 100 
1919 5.36 121 84,261,915 107 4,516,209 129 432,085 103 195 104 10.45 126 
1920 7. 16 162 75,950,416 96 5,435,963 156 437,571 104 173 92 12.42 150 

1921 7.44 168 73,474,329 93 5,472,924 157 444,785 105 165 88 12.30 148 
1922 7 ,01 158 70,886,927 90 4,966,341 142 449,594 107 158 84 II. 05 133 
1923 7.02 158 68,652,870 87 4,819,321 138 454,403 108 151 81 10.61 128 

1924 7.05 l 59 65,150,701 83 4,593, I 5 I 132 459,212 109 142 76 10.00 121 
1925 7. II 161 64,204,73 I 81 4,563,918 131 464,022 110 138 74 9.84 119 
1926 7.23 163 63,525,339 80 4,589,95 l 131 468,832 111 135 72 9. 79 118 

1927 7. 29 164 60,797,299 77 4,430,777 127 473,642 112 128 69 9. 35 113 
1928 7.31 165 53,617,391 74 4,284,460 123 478,452 113 122 65 8. 95 108 
1929 7.34 166 56,991,321 72 4,184,842 120 483,262 115 118 63 8. 67 104 

Population-Figures for the District ol Columbia are eotimates furniehed by the Census Bureau March 31, 1931 
This Company carries about 43 per cent of the total revenue paeoengers carried in Washington . 
Revenue Passengers and Passenger Revenue--includes street railway and bus paosenger• in the District of 

Columbia and Maryland, 25 cent passengers on Deluxe Bus Lines and miacellaneo·'" !are pa88engera on other bus lines. 
Fares In D. C.-To Oct. 26, I 9 I 8, 5 cents, 6 for 25 cents, tranafere free.: 

Oct. 26, 1918--5 cents, translera free May I, 1920--8 cents, 4 for 30 cents, inter-company transfers 2 cents. 
June l, 1919-5 centa, tranalers 2 cents. Jan. I, 1921- 8 centa, 4 !or 30 cents, inter-company tranolers I cent, 
Nov. I, 1919-7 ccnta, 4 !or 25 cents, Sept. I, 1921 - 8 cents, 5 !or 35 cent•. inter-company transfers I cent. 

inter-company transfers 2 cente. :liarch I, 1922 - 8 cents, 6 !or 40 cents, inter-company transfers I cent. 
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Omaha, Neb.-Omaha & Council Bluffs Street Railway 
Average Fare Revenue Pa.esengere Pase, Revenue Populatiou Revenue Ride• Pass. Revenue 

Year Cents Index Number Index Amount Index Number Index Per Capita 
AJ,,~~a~~~ex Number Index 

1918 4.91 100 52,726,355 100 $2,591,800 100 178,100 100 296 100 $14. 55 100 
1919 5.40 109 60,508,416 II 5 3,276,738 126 184,851 104 328 II I 17.73 122 
1920 6.20 126 61,650,839 117 3,821,453 147 191,601 108 322 109 19. 94 137 

1921 6.20 126 58,807,511 Ill 3,641,502 140 196,000 110 300 IOI 18. 58 128 
1922 6. 20 126 57,964,812 109 3,589,623 138 200,000 112 290 98 17. 95 123 
1923 6. 20 126 56,063,792 106 3,472,658 IH 204,382 115 274 93 16. 99 117 

1924 6.20 126 53,274,810 IOI 3,299,169 127 208,025 117 256 87 15.86 109 
1925 6.60 134 47,955,017 91 3,154,850 121 211,668 119 228 77 14. 90 102 
1926 6. 95 141 44,110.420 84 3,061.611 118 215,412 121 205 69 14. 21 98 

1927 6. 95 141 41,498,612 79 2,875,942 111 219,200 123 189 64 13. 12 90 
1928 6.80 138 40,709,542 77 2,760,661 107 222,800 125 182 62 12. 39 85 
1929 6.70 136 41,426,482 79 2,779,504 107 225,481 127 184 62 12.33 85 

Fares: To Aug. 10, 1919--5 cents. March 20, 1928 - 10 cents, 3 !or 20 cents. 
Aug. I 0, 1919--7 cente, 4 for 25 cents. 
June 10, 192~10 cent•, 6 !or 40 cent.. 

Denver-Denver Tramway Corporation 
Urban and Suburban Railway and Buses 

Average Fare Revenue Paesengere Paee. Revenue Population Revenue Rides Pase. Revenue 
Year Cente Index Number ludex Amount Index Number Index Per Capita Per Capita 

Number Index Amount Index 
1918 5. 17 100 62,549,114 100 $3,234,017 100 255,196 100 245 100 $12. 67 100 
1919 5.83 112 66,844,565 107 3,897,058 121 258,845 IOI 258 105 15.05 118 
1920 5.92 114 64,162,867 103 3,801,351 118 262,494 103 244 99 14.48 114 

1921 7. 14 138 64,260,862 103 4,585,260 141 266,143 104 241 98 17.23 136 
1922 7 .47 144 62,328,941 99 4,655,840 144 269,792 106 231 94 17. 29 136 
1923 7. 47 144 60,659,459 97 4,529,800 140 273,442 107 221 90 16.56 130 

1924 7. 48 144 59,240,478 95 4,431,736 137 277,091 109 213 87 15. 95 126 
1925 7.48 144 57,636,466 92 4,311,138 133 280,739 110 205 84 15.36 121 
1926 7. 48 144 55,059,811 88 4,116,044 127 284,388 111 194 79 14.47 114 

1927 7. 48 144 53,138,325 85 3,972,726 123 288,037 113 184 75 13.79 109 
1928 7.48 144 51,98}816 83 3,887,263 120 291,687 114 178 73 13.32 105 
1929 7. ◄ 8 144 50,81 ,087 81 3,799,112 117 295,336 116 172 70 12. 86 IOI 

Population Includes-Denver, Englewood, Aurora and Edgewater. 
Fares: To Sept. 15, 1918--5 cente, tranerere free. July 31, 1919-6 cents, translere lree. 

Sept. 15, 1918- 6 cente, translere free. Oct. 29, I 919-5 cents, tran•lere free. 
Dec. 26, 1918--7 cente, transfere I cent. Nov. 14, 1919-6 cente, tranelere free. 
Jan. 15, 1919--6 cente, translere lree. March 16, 1921-8 cent,,, 2 lor 15 cents. 
July 5, 1919--5 cents, transfer• free. Children half !are throughout. 

Atlanta-Georgia Power Company-Atlanta Railway and Railway Buses 
Average Fare Revenue Paesengere PaM. Revenue 

N ~g~~a\~dex 
Revenue Ridee Pass. Re,·enue 

Year Cente Index Number Index Amount Index Per Capita Per Capita 
Xumber Index Amount Index 

1918 5.00 100 70,575,593 100 $3,528,780 100 199,916 100 354 100 $17. 65 100 
1919 5.67 113 /6,804,565 109 4,354,820 123 208,588 104 358 101 20.90 119 
1920 6. 15 123 77,284,154 110 4,752,975 135 217,260 108 356 IOI 21. 90 124 

1921 6.8◄ 137 73,611,786 104 5,035,046 142 225,932 113 326 92 22. 25 126 
1922 6.81 136 73,255,211 104 4,988,680 141 234,604 117 312 88 21. 20 120 
1923 6.81 136 75,518,711 107 5,142,824 146 243,276 122 311 88 21. 15 120 

1924 6.76 135 73,413,026 104 4,962,720 141 251,948 126 292 82 19.75 112 
1925 6. 78 136 74,722,108 105 5,064,953 143 260,620 130 287 84 19.45 110 
1926 6.84 137 76,934,132 109 5,265,224 149 269,292 135 286 81 19.55 111 

1927 6. 87 137 74.593,740 106 5,122,666 145 277,964 139 269 76 18.45 105 
1928 7. 75 155 69,305,318 98 5,368,503 152 286,636 143 242 68 18. 75 106 
1929 7. 71 154 68,106,459 97 5,249,098 149 295,308 148 231 65 17 .75 IOI 

Population include, Atlanta, Decatur, College Hill, Oct. I, 1920-7 cents, 15 !or $1. 
Hapeville, Enet Point. July I, I 9H- 7 cents, 3 for 20 cents. 

Fares: To April 14, 1919 - 5 cecto. Dec. 15, I 927-10 cents, 4 !or 30 cente, 20 !or $1.50; 
April 14, 1919--6 cents, 17 !or $1. studente, 20 !or $1. 
Sept. I. 19 I 9--6 cente. Transfers free throughout. 

St. Louis-St. Louis Public Servi::e Company and Peoples .Motor Bus Company 
Average Fare Revenue Pa~sengera Pass. Re,·enue Population Revenue Rides Pase. Revenue 

Year Cents Index Number Index Amount Index Number Index Per Capita Per Capita 
Number Index Amount Index 

1918 5.49 100 248, 173, 90 I 100 $13,626,177 100 828,500 100 300 100 $16. 45 100 
1919 6. 24 113 266,082,823 107 16,612,887 122 838,400 IOI 317 105 19. 81 120 
1920 6.99 127 290,507,028 117 20,316,002 149 848,400 102 342 114 23.95 145 
1921 6.89 125 285,518,813 115 19,658,750 144 861,600 104 331 110 22.82 138 
1922 6.88 125 288,984,525 116 I 9,895,049 146 874,800 105 330 110 22.74 138 
1923* 6.92 126 298,582,233 120 20,673,897 151 888, I 00 107 336 112 23.28 141 
1924 7.02 127 294,276:241 118 20,674,240 151 901,300 I09 326 109 22. 94 138 
1925 7. 17 130 296,575,847 119 21,259,215 156 914,500 110 324 108 23. 25 141 
1926 7. 17 131 296,728,161 II 9 21,319,953 157 927,700 112 319 106 22. 98 139 

1927 7. 43 135 286,478,439 115 21,328,969 157 940,900 I l3 304 101 22.67 138 
1928 7.85 143 278,191,173 112 21,800,213 160 954,200 115 292 97 22.85 139 
1929 8. 15 148 266,510,269 107 21,775,520 160 967,400 117 276 92 22. 51 137 

*Peoplee Motor Bue Company began operations in May, 1923. 
Population is for territory eerved. 
Fares: To June I, 1918, 5 cents, transrers lree. 

June I, 1918--6 cente, tranelers lree. 
Sept. 20, I 9 I 9-8 cente, two !or 15 cente, 7 £or 50 cents, 

tranolere lree. 
April I 0, I 920-7 cents, tran•lere free. 
July 5, 1927-8 cente, two !or 15 cen~. transrers lree. 
Jan. 15, 1928--Sunday and holiday paes, 25 cente, added. 
July I, 1928--8 cente etraight, tranelers free with passes 

continued. 

Aug. 26, 1929--10 cents caeb, 12 ridee weekly !or 90 
cente "'-ith excess rides at 5 cent!, transrers (ree, 
passes continued.. 

Dec. I 5, 1929--10 cents caeh, 12 ridee weekly !or $ I "ith 
excess ridee e.t S cents, tranarere free, pa.esee continued. 

Children 3 cente, April 10, 1920 tu Dec. 15, 1929; eince 
then 5 cente, 6 !or 25 cente. 

Buo fare is IO cents. 
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Houston-Houston Electric Company-Houston Railway and Bus 
Average Fare Revenue PMsengen, Pll$8, Revenue Population Revenue Rides Pase. Revenue 

.{esr Ceola Index Number Index Amount Index Number Index Per Capita Per Capita 
Number Index Amount Index 

1918 4. 88 100 31,098,142 100 $1,518,264 100 128,000 100 243 100 $11. 85 100 1919 4.87 100 35,169,346 113 1,711,716 112 132,000 103 266 109 12. 95 109 1920 6. 28 129 35,222,621 114 2,213,235 146 138,000 108 255 105 16.00 135 
1921 6. 82 140 30,646,686 99 2,091,370 138 153,000 119 200 82 13.65 115 1922 6.64 136 29,476,521 95 1,956,599 129 168,000 131 175 72 11.65 98 
1923 6.47 133 31,169,801 100 2,015,910 133 183,000 143 170 70 11.00 93 
1924* 6. 45 132 38,028,371 123 2,452,856 161 198,000 155 192 79 12. 35 104 1925 6.42 131 39,874,216 129 2,560,466 169 214,0QO 167 187 77 12.00 IOI 
1926 6.49 133 42,171,850 136 2,727,846 180 229,000 179 184 76 11. 95 101 
1927 7. 28 149 ◄ 1,264,223 133 3,003,365 198 244,000 191 169 70 12. 30 104 
1928 7 .81 160 ◄ 1,783,980 134 3,265,094 215 259,000 202 161 66 12. 60 106 1929 7.77 159 42,409,591 137 3, 295,832 217 274,000 214 155 64 12.00 101 

*Buses began operation April 1924. 
Fares: To April 4, 1920--5 cents, transfers free. June 13, 1927-Local 10 cents, ◄ for 30 centa; 25-cent 

April 4, 1920--7 cents, transfers free. weekly card allowing rides for 5 cent•: children ◄ cents. 
Feb. 22, 1922- 7 cents, ◄ for 25 cents, tranolers free . Express bus fare IO cents, children 5 cent..; tranofers 

( cee exrept from local to ex:pre88 service. 

Pittsburgh, Pa.-Pittsburgh Railways 
Average Fare Revenue Passengers Pass. Revenue 

Nu1:::C~atj~dex 
Revenue Rideo Paso. Revenue 

Year Ccnto Index Number Index Amount Index Per Capita Per Capita 
Number Index Amount Index 

1918 5.84 100 232,823,184 100 $13,631,394 100 I, 152,343 100 202 100 $11. 83 100 
1919 6. 70 115 240,659,991 103 16,074,565 118 1,169,078 IOI 206 102 13. 75 116 
1920 7. 51 128 277,215,089 119 20,779,615 152 I, 185,808 103 234 116 17. 52 148 
1921 7. 9◄ 136 265,059,155 II ◄ 21,056,886 154 1,200,458 104 220 109 17.54 148 
1922 7. 97 136 261,850,40 I 112 20,831,829 153 1,215,108 105 216 107 17. 14 145 
1923 7 .93 136 279,478,055 120 22,170,484 162 1,229,758 107 228 113 18. 03 152 
1924 7. 94 136 272,315,161 117 21,644,568 159 1,244,408 108 219 108 17. 39 147 
1925 7. 96 136 269,345,924 115 21,399,730 157 1,259,058 109 214 106 17.00 144 
1926 7 .96 136 267,721,759 115 21,285,732 156 1,273,708 110 210 104 16.71 141 
1927 7. 98 137 262,061,272 112 20,895,633 153 1,288,358 112 204 IOI 16. 22 137 
1928 8. 00 137 251,784,571 108 20,154,579 148 1,303,008 113 193 95 15 . 47 131 
1929 8.01 137 248,451,956 107 19,904,717 146 1,317,658 JI ◄ 189 94 15. II 128 

Fares: To Jan. 22, 19 I 8--5 cents. Oct. 26, I 924-25-cent Sunday and holiday p11$8e8 added 
Jan. 22, 1918--6 cents, 2 for 11 cents. in city zone. 
June 20, 1918-5-cent and 7-cent zoneo; tickets in 7-cent March I, 1925---40-cent Sunday and holiday inter-zone 

zone• 8 for 5 5 cents. pass added. 
Aug. I, 1919-10-cent zoneo, 4 tokens 30 cents. June I, 1925---$1.50 weekly fa•• added. 
Sept. I, 1920--10 cents, 3 for 25 cents; pay tranofcro at July 24, 1926--5 cents wit out tl'anoler on one route 

234 points, free tranofero at 71 points. for four montho. 

Buffalo, N. Y.-Incernational Railway-Bus and Street Car 
Average Fare Revenue P&88engers Pa ... Revenue Population Revenue Ride• Pase. Revenue 

Year Cenh Jndex Number Index Amount Index Number Jnde:< Per Capita Per Capita 
Number Index Amount Index 

1918 4 . 96 100 108,141,180 100 $5,362,683 100 493,515 100 219 100 $10.87 100 
1919 4.95 100 131,202,855 121 6,501,651 120 500,145 IOI 262 120 13.00 120 
1920 5.83 117 136,242,730 126 7,943,549· 146 506,775 103 269 123 15.67 144 
1921 6. 21 125 124,237,484 115 7,719,425 143 513,405 104 242 110 15.03 138 
1922 6. 22 125 84,945,745 79 5,286,334 98 520,035 105 163 74 10. 16 93 
1923 6.23 126 113,191,762 105 7,053,222 130 526,665 107 214 98 13.39 123 
1924 6.23 126 121,787,497 113 7,589,970 140 533,295 108 229 105 14.23 131 
1925 7. 29 147 113,867,070 105 8,307,573 153 539,925 109 2 II 96 15.39 142 
1926 7.54 152 113,533,546 105 8,562,389 158 546,555 111 208 95 15.67 144 
1927 7. 97 160 106,762,268 99 8,508,523 157 553,185 112 193 88 15.38 142 
1928 8.41 169 I 03,093,581 96 8,672,696 159 559,815 113 184 84 15.49 143 
1929 8.41 169 101,648,139 94 8,551,518 158 566, ◄◄5 115 180 82 15. 10 139 

P opulation-Prorated from given populntion for years 1920 and 1930. 
Fares: To April 18, 1920--5 cents. Bus fare IO cenh, except one line at otreet car lare. 

~ril 18, 1920--7 cents, ◄ for 25 cents. Transfers car to car or bus to bus free: from car to 
arch 3, 1925---8 cents, 2 for 15 cents. buo free with IO cent fare. 

July I, 1927-10 cenh, 3 for 25 cents. 

Cincinnati-Cincinnati Street Railway 
Includes buseo operated by Railway Company but exclude• buses operated by Independents 

Average Fare Revenue PaMengcre Pass. Revenue Population Revenue Rideo Pa ... Revenue 
Year Cents Index Number Index Amount Inde~ Number Index Per Capita Per Capita 

Number lnde:< Amount Index 
1918 ◄. 99 100 112,400,000 100 $5,609,000 100 427,816 100 263 100 $13. 10 100 
1919 6. 28 126 117,200,000 104 7,359,000 131 434,220 IOI 270 103 16.95 129 
1920 7. ◄◄ 149 I l 8,000,000 105 8,780,000 156 440,624 103 268 IOI 19.90 152 
1921 8.18 164 106,527,800 95 8,715,000 155 447,028 104 238 91 19.50 149 
1922 7 .52 151 107,528,700 96 8,090,000 144 453,432 106 237 90 17.85 136 
1923 7 .64 153 l 08,625,600 97 8,303,000 148 459,836 107 236 90 18. 10 138 
1924 9.1S 183 I 00,839,300 90 9,227,000 183 466,240 109 218 83 19,75 151 
1925 9.60 192 90,629,900 81 8,698,423 157 472,644 110 192 73 18.40 140 
1926 8.55 171 93,597,745 83 7,998,083 142 479,048 112 196 75 16. 70 127 
1927 8.55 171 100,822,449 90 8,617,331 153 485,452 113 208 79 17 .75 135 
1928 8.54 171 102,349,759 91 8,739,879 156 491;856 115 208 79 17.75 135 
1929 8.56 171 101,901,708 91 8,725,059 156 ' 498,260 116 204 78 17 .55 134 

Population include• Cincinnati, Norwood, St. Aug. I, 1921-8 cento, 5 for 40 cenh. 
Bernard, Elmwood Place, Cheviot. 

Fares: To Jan. I, 1919-5 cento. 
Jan. I, 1919-6 cents, tickets 5j cent•. 
April I, 1919-6 cents. 
July I, 1919-7 cents, ticket• 6½ cento. 
Oct. I, 1919-7 cents, 5 for 35 cento. 
June I, 1920-8 cento, tickets 7j cent.. 
Sept. I, I 920 -8 cent•, 5 for 40 cents. 
Dec. I, 1920--9 cents, 6 for 51 cento. 

Nov. I, 1921 -8 cento, 2 lor 15 cento. 
Oct. I, 1923-8 cents. 
Jan. I, 1924-9 cent•, 6 for 51 cents. 
April I, 19 24-9 cents. 
July I, 1924 - 10 cent•, 6 for 57 cent•: children 5 cento, 

4 for 19 cenh. 
Nov. I, 1925-10 cents, 3 lor 25 cento; children 5 cento, 

6 for 25 cents. 
Nov. 14, 1926--Sunday pa .. , 2S cents, added. 
Transfer• free throughout. 
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170 l '',l I I 
Philadelphia-Philadelphia Rapid Transit System-Surface Rail, Subways & 

Elevated, and Bus Lines 
lloO / ·Pi. sstnge, rtvtnue 

' I -=e 
Average Fare Revenue PMaengers* Pase. Revenue Population Revenue Rides Paas. Revenue] 
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l--l--+-+--1+' 1-+-lt'--'"''¥""''ro¥l'"•'i--''-fc'l"a!.-1r H--1 ~ 
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PHI Ll>.DELPHIA -' 
, ,j l--+-#+-.. 1-...----'-i'--'--rl~FI'-,= .J.r-'-.l'--'-r-+--+-1 '!i 

H~~f-!-+-J,.;~.-..d-_vb"i''d-11-++ -r=t'G~ 
f-Ji-ll"l---... -1.'lt,:...• l--l-.:,H1 -1'-d.,--+1 ++-I J " I 

/ '~ Revenue c. assenoers 
I I I I -s 

Year 

1918 
1919 
1920 

1921 
1922 
1923 

1924 
1925 
1926 

1927 
1928 
1929 

Cents Index Number Index 

5. 19 100 588,744,416 100 
5. 20 100 655,841,381 113 
5.46 105 699,169,280 119 

6.54 126 633,614,768 108 
6. 51 126 635.971,042 108 
6. 53 J26 676,606,277 115 

6.84 132 663,322,967 113 
7.56 146 659,477,206 112 
7. 61 147 688,298,970 117 

7. 66 148 656,693,274 111 
7. 70 148 639,255,580 108 
7.69 148 635,986,263 108 

Amount Index Number Index Per Capita Per Capita 
Xumber Index Amount Index] 

$30,568,788 100 1,768,824 100 332 100 $17. 28 JOO 
34,739,590 113 1,796,301 IOI 371 112 19.H 112 
37,989,623 124 1,823,779 103 383 115 20.83 120 
41.416,998 135 1,836,497 104 344 104 22. 55 130 
41.664.742 136 1,849,215 104 344 104 22.53 130 
44,234,060 145 1,861,933 105 363 109 23. 76 137 
45,299,370 148 1,874,651 106 354 107 24.16 140 
49,892,965 163 1,887,369 107 349 105 26.44 153 
52,480,836 172 1,900,087 107 362 109 27. 62 160 
50,362,420 165 1,912,805 108 344 104 26. 33 152 
49,163,230 161 1,925,523 109 332 100 25.53 148 
48,898,612 160 1,938,242 110 328 99 25. 23 146 

*PaBSengers using 3-cent exchanges coMidered revenue paaacngera. 
Fares: To Julfr I, 1920--5 cent• with 3-cent exchange Sept. 25, I 92+--8 cents, 2 for 15 cents, 3-cent exchanges 

and certain ree transfers. eliminated except in central district: rate in suburban 
July I, 1920--Fare zonea on auhurban lines increased. zones 5 centa. 
:-lov. I, 1920--7 cente, 4 for 25 centa. 
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-Revenue passenqer,1 -

Year Cents Index Number Index 

1918 5.84 100 348,664,700 100 
1919 8.86 152 324,758,685 93 
1920 9. 87 169 335,526,561 96 

1921 9. 56 164 337,252,080 97 
1922 8. 93 153 356,593,942 102 
1923 8. 71 149 382,149,697 110 

1924 8. 73 149 382,888,848 110 
1925 9. 26 159 365,036,286 105 
1926 9.27 159 371,218,401 106 

1927 9.27 159 366,938,908 105 
1928 9. 29 159 362,005,033 104 
1929 9. 28 159 354,214,990 l02 

Amount Inde:,: ~umber Index Per Capita Per Capita 
Number Index Amount Index 

$20,352,412 100 1,098,692 100 318 100 $18. 50 100 
28,767,544 141 1,111,990 IOI 292 92 25.80 138 
33,108,946 163 I, 125,290 102 298 94 29.40 159 
32,253,630 159 I, 137,259 104 296 93 28. 45 145 
31,834,023 157 1,149,228 105 310 98 27. 75 145 
33,297,952 164 1,161,197 106 329 104 28.65 155 
33,419,172 164 1,173,166 107 326 103 28. 50 154 
33,790,442 166 1,185,135 l08 308 97 28.50 154 
34,393,954 169 I, 197,104 109 310 98 28. 75 155 
34,000,571 167 1,209,073 110 304 96 28. 15 152 
33,616,877 165 1,221,042 111 296 93 27.55 149 
32,885,588 167 1,233,011 112 287 90 26. 65 144 

90 
~2!g~~~~~~~~gJ~;;; 

Population °include-Boaton, Brookline, Watertown, Cambridge, Belmont, Sommerville, Arlington; and one-hall 
of: :llledford, Malden, Everett, Cheloea. 

O> O> (l'l a> O> O> O> O> O> O> O> O> O> O> Aug. I, 1918-7 cento. Fares: To Aug. I, 1918--5 cento. 
Dec. I, 1918--8 cents. Nov. 5, 192+-- IO cento, certain ourf ace line short hauls 5 !or 30 cents. 
July 10, 1919--10 cents. July I, 1927-10 cents, certain ourface line short haulo 4 !or 25 cento. 
Nov. 14, 1921-10 centa, certain surface Transfer,,: Free throughout on lull !ares, none on abort hauls. 

line short hauls 5 cents. 

its relation to the 1918 base figures, taken as 100, is like
wise shown. 

It will be seen that in the group of surface line cities 
where the 5-cent fare has been retained during the inter
vening years the revenue per capita has increased 5 to 
JO per cent or more, while in the cities where the fares 
have been raised it has ~hown an average increase of 
15 per cent. The more recent increases have not been 
as successful in raising the revenue curve as were the 
earlier increases. 

The trend in revenue rides per capita has been upward 
to the extent of 5 per cent to 10 per cent or more in 
the 5-cent fare cities, but downward in the other cities, 
approximately 26 per cent. \Vhile the 5-cent fare has a 
greater appeal to patrons than the higher fares and builds 
up traffic, unfortunately it does not produce sufficient 
revenue under existing conditions. This is especially 
true when it is employed as a city-wide fare rate. In 
certain cities where unusual conditions prevail, excep
tions to this rule may exist, but such instances are few 
afld far between. In communities where the 5-cent fare 
continues in effect, the average number of rides for each 
inhabitant is about 40 per cent greater than in the other 
cities. 

ln Philadelphia and Boston, where a unified system of 
rapid transit and surface lines are operated under one 
management, the riding habit is notably higher and the 
passenger revenue per capita is higher than in cities 
served by surface lines alone. This is undoubtedly due 
to the faster service afforded by the rapid transit arteries 
in combination with the surface lines as feeders. 

To secure increased revenues, the necessity of increas
ing and building up the riding habit is apparent. That 
this is possible is fairly well evidenced by the results 

Sehool ticketa: Since Dec. I, 19 I 8, 5 cents, transfer• free· 

obtained in the communities where 5-cent fares are still 
in vogue. \Vhile various factors have contributed to this 
result the 5-cent fare has apparently been one of the most 
influential in attracting business. For, whether it be San 
Francisco, Covington, or Brooklyn, the per capita riding 
habit shows a similar upward trend, regardless of the 
steady increase in automobile competition and other 
adverse factors. 

Horizontal fare raises unfortunatelv have had the 
cumulative effect of lowering the riding habit, encourag
ing competition, and stimulating walking. This loss in 
patronage has resulted in many instances in insufficient 
revenues, even where the rate of fare is regarded by the 
management as a maximum. 

I believe the railways must hold fast to what they 
have and seek to regain the class of riders whose patron
age has been lost through the policy of flat fare increases. 
Generally, the largest losses have been among the short 
riders. The short 5-cent zone method offers an oppor
tunity to stimulate this class of riding. Already astonish
ingly large increases in zone patronage have resulted in a 
number of cities where the plan has been tried out. 

This method is more flexible than the inner and outer 
zone plan which in many instances has been regarded 
as discriminatory by the public, and proved generally 
unpopular with the residents of the outer zones particu
larly. Again, zones based on distance alone, while tech
nically fair· and proper, have not been well received. 

A system of unit 5-cent zones, properly laid out and 
superimposed upon an adequate basic city-wide fare. 
offers potential short-haul riders a more equitable and 
attractive fare without putting an undue burden on those 
who ride longer distances, and makes for greater sim
plicity of fare structure than other zone systems. 
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Toronto to Have Modern Bus Terminal 

,-.. 
0 

10 

Edward Street 

This modern interurban bus terminal is being erected to serve all the Jines centering in Toronto 

CONSTRUCTION of a modern terminal for inter
urban motor coaches, at an estimated cost of $195,-

000 has been decided on by the Toronto Transportation 
Commission. Now the majority of the interurban coach 
lines running into Toronto operate from an uncovered 
loading area owned by the commission, at Bay Street and 
Edward Street. Passenger facilities are provided in 
rented premises adjacent. The growth of the business 
has been such that these facilities are inadequate, and 
construction of the new terminal on the same site will be 
commenced immediately. 

The terminal will occupy a site 100x332 ft. on the 
south side of Edward Street stretching from Bay Street 
to Elizabeth Street. This site, purchased in 1928 for 
$250,000, is extremely favorable, as it is located on Bay 
Street, one of the main north and south thoroughfares. 
It is removed from the congested traffic district but is 
within easy walking distance of the principal retail and 
business centers. It is. only a few feet from one of the 
main cross-town street car intersections. 

The main terminal building will be a two-story struc
ture having a frontage on Bay Street of 100 ft. and a 
depth on Edward Street of 80 ft. At the rear, will be a 
one-story covered loading area, containing four drive
ways separated by concrete platforms. On the corner of 
E lizabeth and Edward Streets, there will be an inspec
tion building containing two pits. The remainder of the 
property will be occupied by the arrival platforms, gas 
and oil facilities, and parking area for coaches. 

Coaches will enter from Elizabeth Street, and 
passengers will be discharged at a covered arrival plat
form. Coaches will then proceed to the departure plat
forms in the covered area and will make their exit on to 
Edward Street. If a stopover is required, the coach, 
after unloading its passengers, will circle back into the 
parking area, or into the inspection building, or to the 
service platform, as required. 

E ntrance for passengers will be from Bay Street and 
access to the loading platforms will be at the opposite end 
of the building. The central waiting room will extend to 

the full height of the building, with an ornamental sky
light in the ceiling. The waiting room will be surrounded 
by an open mezzanine gallery which will be used as a 
lounge by passengers, access being obtained by a stair
case at the west of the waiting room. 

Information and ticket counters, baggage room and 
dispatcher's desk will be located along the north side of 
the waiting room. The remainder of this wing will 
accommodate the superintendent's office, clerical office 
and drivers' reporting office. Restroom and lavatory 
for women will be on the main floor and lavatories for 
men will be in the basement. The drivers' restroom and 
lavatory will he on the second floor, with direct access 
from their reporting room. . 

Space for a cigar store, a combination drug store and 
lunch counter, and a news stand have been reserved. 
With the exception of the drivers' accommodation, the 
entire second floor is 'available for rental as offices or 
showrooms, opening from the mezzanine gallery, but 
with direct stair to the street. It is anticipated that the 
rentals will pay a considerable proportion of the carrv-
ing charges of the terminal. • 

The exterior of the building will be faced with 
Queenston limestone, and the windows and spandrels, 
store front and street doors will be polished aluminum. 
The interior walls, columns and floors of the public space 
will be finished in Roman Travertine and all railing and 
other metal fittings will be aluminum or monel metal. 

The companies at present using this terminal comprise 
the Gray Coach Lines, subsidiary of the Toronto Trans
portation Commission, the Toronto Greyhound Line, 
Collacutt Lines, Colonial Coach Lines and Toronto Bus 
Lines. The terminal facilities will be rented to the various 
coach lines. Ticket sales will be handled by the terminal 
staff on a percentage basis. 

Coach movements at present average about 130 per 
day, with a passenger movement of 2,500. It is antici
pated, however, that this will be substantially increased 
when the new terminal facilities are available, probably 
about Dec. 15, 1931. 
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In designing this terminal, the principal points kept in 
view as desirable were : 

I. Through operation for the coaches without the 
necessity for backing up or maneuvering on the property. 

2. Separation of incoming passengers from outgoing 
passengers. It will be noted that this is effected by means 
of an iron fence between the arrival platforms and the 
departure platforms, with separate door to each group. 

3. Passenger platforms entirely roofed over to provide 
protection in all weather. 

4. Adequate accommodation for parcel and baggage 
handling. Baggage will be handed by the passenger 
through the wicket between the waiting room and the 

baggage room, where it will be checked and delivered to 
the driver or baggage porter at another wicket leading 
in to the drivers' reporting room and thence conveyed 
direct to the departure platform. 

5. Restroom and lavatory accommodation for drivers 
and mechanics separate from public facilities. 

6. Parking accommodation for coaches making short 
stopovers. 

7. Covered inspection and servicing facilities for 
coaches, located as far as possible from the passenger 
loading area. 

8. Reservation of as much area as possible in the 
building for rental to concessions and stores. 

Cost of Fuel for Auxiliary Services 
Reduced 27 Per Cent 

Study of fuel consumption for heating offices, 
shops, carhouses, substations, etc., of the Mont
real Tramways has resulted in substantial savings 

By F. A. COMBE 
Consulting Fuel and Steam Engineer 

to Montreal Tramways 

HO\V substantial savings can be effected by special 
attention to the operation of auxiliary services 
is shown by the results of a study of the fuel and 

heat consumptions and costs at the various plants, offices, 
shops, carhouses, substations. etc., of the Montreal Tram
ways. With the assistance and advice of a fuel and 
heating specialist acting in co-qperation with the com
pany's officials and staff, a concerted effort was made 
to reduce costs of this kind during the past winter. 
Without any expenditure for new equipment and with 
but minor changes made to grates and furnace settings 
by the company's maintenance department to permit the 
use of different fuels, the reduction in fuel costs for the 
winter season of 1930-1931 amounted to nearly $15,000. 
or 27 per cent of the previous figure. An incidental 
benefit has been the almost complete elimination of 
smoke. 

Efficiency and economy in the burning of fuel and 
usage of heat is dependent, to a great extent, upon the 

Comparison of Fuel Costs 1929-1930, and 1930-1931 

Carhouses ..•............ . .......... 
Youville shops ............. . ....... . 
William Street garage ...... .. ........ . 
Substations .... . ........... ......... . 
Ticket office• ............. .......... . 
Yard buildings and shanties . ......... . 

1929-30 
$32,72◄. 77 

11,704.00 
3,399.50 
3,156.5 ◄ 
1,998.70 
2,257.89 

1930--31 
$2◄,239. 10 

8,68◄ .00 
2,393.79 
1,963.30 
1,376.85 
1,761.32 

Saving 
$8, ◄ 85. 67 
3,020.00 
1,005.71 
,. 193. 2◄ 

621. 85 
◄96. 57 

$55,2◄ 1. ◄ 0 $◄0, ◄ 18.36 $1 ◄,823.0 ◄ 

NOTE: The average outdoor temperature In Montreal for the 
heating season, from Oct. l to April 30, was 31.5 deg. F. for 1929-
1930, and 33.2 deg. F. for 1930-1931--a difference of 1.7 deg. F. 

personal element rather than the design of equipment. 
Even with the best selection of fuel, boiler settings and 
heating systems, much must depend upon the "man 
behind the gun," in the regulation of supplies, supervi
sion of operation and use of steam, heat and power. 

In this campaign, the general storekeeper, acting in 
collaboration with the consulting engineer, was entrusted 
with the supervision and regulation of fuel supplies to 
the different heating plants and the utilization of the 
cheaper fuels in substations, offices and small buildings. 
The chief operating steam engineer was responsible under 
the consulting engineer for the operation of the main 
steam station and boiler plants. Care was taken by the 
carbarn superintendents and those in charge of offices and 
buildings in the regulation and use of steam and heat. 

At four of the six carhouses, and at tJ-:e Youville shops, 
the heating plants are old, with horizontal return-tubular 
boilers set low and hand fired. The fuel used in the past 
was bituminous r.o.m. coal alone, or mixed with anthra
cite screenings. These boiler plants, although not effi
cient. are typical of the large majority of heating plants 
in general use on the property. The two other carhouse 
boilers are fired with fuel oil. 

The fuel was changed to coke breeze mixed with bitu
minous slack at three of the coal-fired carhouse boilers 
and at the \Villiam Street garage, with modifications to 
the grates where necessary. No change was made to the 
oil-fired boilers, nor in the fuel for Y ouville shops and 
one carhouse, as extensiYe remodeling was under con
sideration at these plants. 

ELECTRIC RAILWAY JouRNAL-Vol.75,No.8 
412 



The boilers at the Youville shops which are worn out 
are being replaced this summer by a modern oil-fired 
boiler plant. It is planned also to change the grates to 
burn coke breeze at the remaining carhouse. With these 
~nd other modifications, overhauling, and oil delivery cost 
reductions, it is estimated that a further saving will be 
made next heating season in excess of $7,000, making a 
total reduction of 40 per cent on past years fuel cost. 
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Fuel costs of stand-by service at Hochelaga Power House have 
been reduced from $16,892 in 1929 to $10,702 in 1930 and an 
estimated figure of.$6,000 for 1931 

In the substations, ticket offices and small buildings, a 
change in fuel from the high-priced grades of anthracite 
previously used to a lower priced coke was made 
wherever possible. This change was made by trial dur
ing the course of the heating season, and will be made 
more general next winter as the operators become 
accustomed to its use. Many of the savings made with 
the smaller furnaces were due to careful supervision and 
instruction irrespective of change in fuel. 

An example of one of the minor items, not included 
in the foregoing figures, was saving made in heating of 
domestic water for the company's head office building. 
During the summer months when the steam heating 
system is not in service, water for lavatory and washing 
purposes had been heated by an automatic gas heater 
costing about $100 per month. A jacket heater was 
installed to burn a small grade of anthracite in place 
of the gas heater, with the result that the cost has been 
reduced to about $20 per month. 

The Montreal Tramways uses hydro-electric power 
entirely for the ordinary operation of their system, with 
a steam station for partial stand-by service held in 
reserve. Last summer, the steam plant was closed down 
for three months during the time when the chance of 
interruption to the hydro power would be remote. In 
order to reduce the banking fuel charge when the station 
was in reserve service, two of the smaller boilers in the 
plant were changed over to bum fuel oil with booster oil 
burners installed under two of the large coal-fired boilers 
to enable steam to be raised quickly in case of emer
gency. 

As a result of these changes, together with other oper
ating economies, the fuel cost for the year 1929 was 
$16,892, for 1930 $10,702, and for the present year 
(partly estimated) it will be around $6,000. 

A study made of the possible utilization of off-peak 
hydro-electric power shows that under the conditions 
existing on this system, it would be profitable to install 
electric steam boilers in conjunction with oil-fired boilers 
at some plants of higher steam pressure, and to use elec
tric boilers or heaters with steam or liquid storage 

accumulators at other points as best suited to the local 
requi rements and where conditions are favorable. 

At the Youville shops, where power lines and suffi
cient transformer capacity is available, the cost of instal
lation of an electric boiler with connections would be 
approximately $9,500, and it is estimated that the saving 
resulting from its use in conjunction with the new 
oil-fired boilers would amount to $3,550 per year. With 
a deduction of 14 per cent for fixed charges on the 
investment, this leaves a net clear saving of $2,220 per 
year. The selection of new boiler equipment being 
installed this summer has been made to suit such a 
combination with electric steam generatior,, but it is not 
proposed to install the electric boi ler at the present time. 

Many other opportunities exist for savings and econ
omies in the auxiliary services of fuel, power and heat. 
Improvements to and tuning up of the heating piping 
systems and method of heat supply are being taken care 
of steadily without big expenditures. The policy is to 
work forward step by step. Each step taken in the way 
of major boiler replacements, new equipment or change 
to fuel oil, as at the steam stand-by station and some 
carhouse plants, is in line with a definitely considered final 

· plan. 

Accidents Reduced with 
One-Man Operation at Dallas 
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Accidents have been reduced at Dallas despite higher operating 
speeds and a large increase in motor vehicle registrations 

HIGHER speed of street cars with fewer motor 
vehicle collisions is shown in the ten-year record 

of the Dallas Railway & Terminal Company, in spite of 
a tremendous increase in motor vehicle registrations. 
As approximately two-thirds of the car-miles are oper
ated· bv one-man cars, this is another demonstration of 
what ~an be accomplished with cars of this type. The 
purchase of safety cars of both the Birney and Peter 
Witt types has played an important part in this record. 
Double-truck, two-man cars have also been rebuilt for 
one-man operation in the shops of the company. A 
comprehensive program of track rehabilitation and regu
lar maintenance has been carried on and equipment is 
consistentlv maintained. 

It is a notable fact that this achievement is not the 
result of specific safety campaigns so much as it is the 
result of care shown in selecting and training operators. 
Constant vigilance is exercised by the management and 
drastic action follows when there is a violation of rules. 
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Results of Wear on Open-Point Mates in Cleveland 

1. Cast-steel, keyed-in, hard-center mate 
which was placed in service in Cleveland 
April 27, 1914, the photograph being taken 
Feb. 2, 1931. This mate is designed with 
the long floor tapers, which practice has 
been discontinued. During the time it has 
been in service, the operation over the 
straight run has been practically negligible, 
being limited to occasional work train oper
ation or relatively infrequent emergency 
rerouting. As nearly as.can he determined. 

the curved run has carried approximately 
4,525,000 wheel passes, while that over the 
straight run has only been about 20,000 
wheel passes. It has never been welded 
and, so far as can be determined, has 
never been ground. 

2. Mate with present standard floor 
depths and tapers. This was installed on 
May 21, 1928, the photograph being dated 
Jan. 22, 1931. At the latter date, the 
straight run had carried approximately 

1,866,000 wheel passes, while the curved run 
had carried only about 7,800 wheel passes. 

3. Another mate in the same layout as 
that shown in Fig. 2, and installed at the 
same time, but where there has been a 
more uniform distribution of car move
ments between the curved and straight 
runs. In this instance the straight run has 
carried about 548,000 wheel passes, while 
the curved run has carried approximately 
342,000 wheel passes 

Flange and Tread Wear on 
Open-Point Mates 

By H. H. GEORGE 
Superintendent of Way 

Cleveland Railway 

PROBLEMS of maintenance arising from flange 
and tread wear on open-point mates or open-point 
switches have always been more or less troublesome. 

The problem is more serious where car movement pre
dominates to a marked extent through one run with only 
occasional 9peration through the other. If such occa
sional operation is confined to emergency rerouting, it 
quite often happens that grooves worn by the wheel 
flanges in the mate floor have progressed to the point 
where the wheels will not take the opposite run, in which 
event serious delays may result. 

It has been customary to provide either a level flange
bearing floor through both the straight and curved runs 
past the mate point. or a floor-level in the straight run 
only slightly below the flange-bearing level in the curved 

run, easing these off by means of various tapers to 
the full groove depth in each direction. There has been 
considerable variation in the distance that the respective 
floor levels have been carried in each direction from the 
mate point before starting to taper down to full depth of 
groove. Every street railway maintenance engineer 
knows that where the original design provided initial 
flange bearing through both curved and straight runs, 
and operation predominates through the straight run, it is 
only a short time before an appreciable groove is worn 
in the floor of this run. If the normal maximum traffic 
is through the curved run, then the wear is in the 
fo_rm of a double groove in the mate floor in the curve, 
the front-wheel flange cutting a groove close to the gage 
side of the rail, while the rear-wheel flange cuts its 
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Results of \Vear on Open-Point Mates in Cleveland 

4. Mate at another location in Cleveland 
where the distribution of wheel movements 
has been in a somewhat different ratio. 
This mate was installed on May 14, 1929, 
the photograph showing the condition as of 
Jan. 25, 1931. In this instance, the straight 
run has carried approximately 1,850,000 
wheel passes, while those through the 
cun·ed run equal about 785,000 wheel passes. 

5. A 20-ft. equilateral mate where the 
traffic distribution through the two runs 

-has been practically uniform. This mate 
was installed Sept. 30, 1918, the date of the 
photograph being Feb. 2, 1931. The right
hand run in this case had carried about 
1,040,000 wheel passes, while the left-hand 
run had carried about 1,200,000 wheel 
passes 

__ Or/!l!._nal tread?L __ 

Section A-A 

6. Mate under traffic confined almost en
tirely to the straight run. This was in
stalled Nov. 2, 1924, the photograph being 
taken on Feb. 25, 1931. During this time, 
the straight run has carried approximately 
6,850,000 wheel passes. The movements 
over the curved run have been limited to 
an occasional work train or a rather in
frequent emergency rerouting 

A number of years ago, groove close to the guard 
side. As flange wear pro
gresses on the guard side of 
the switch tongue opposite 
the mate, the rear wheel 
flange will gradually tend to 
wear down the ridge between 
the two grooves, while the 
front wheel flange will grad
ually widen the groove next 
to the gage. The character
istic wear will, of course, 
vary with the wheel contours 
and diameters, as well as with 
the varying relation between 
the track gage and truck 
wheelbase, but the condition 
described will be found in a 
modified form in every in
stance where the operation is 
of the kind mentioned. 

~ - ~i9!°'2E_/_g(}E__d.3..~ 

\.__/L) ~ 

the Cleveland Railway began 
some experiments with a 
mate design where · flange 
bearing . was provided in the 
curved run only. This flange 
bearing was curved well 
ahead of the mate point, and 
was tapered off to meet the 
floor level in the straight 
run by means of a long 
taper, which brought the two 
floor levels together well out 
in the straight run. While 
this was an improvement 
over the old practice of 
flange bearing in both runs, 
it was still found that, when 
the heaviest traffic followed 
the straight run and head 

Section B-B 

_ Or!Jl!nal freaq'y __ _ 

Wear profiles of various sections through mate with iong 
floor tapers shown in Fig. 1 

As flange wear develops in the floor leading to the 
curved run, flange bearing finally disappears entirely and 
tread bearing comes into play, with the wheel treads 
gradually cutting into the top of the mate as the width 
of tread bearing is gradually decreased .by reason of the 
wheels moving over into the curve. On some properties, 
an attempt has been 1nade to improve conditions by mak
ing the mates flange-bearing through the curved run only. 
Various means are used to accomplish this, differing 
principally in the distance ahead of and back of the mate 
point that the flange bearing is continued, and also a,s to 
the taper used to run off this flange bearing area. 

wear progressed, it was only 
a short time before a groove began to develop in the 
.straight run floor, and that grinding or welding had 
to be resorted to in order to operate through the curve. 
Where the heaviest traffic was through the curve, the 
double groove previously referred to made its appear
ance much sooner, and because the two floor levels came 
together well out towards the straight run, car operation 
through the opposite run was affected much sooner. It 
was recognized that this feature of the mate design was 
responsible for the rapid flange wear. 

After a thorough trial of this design, it was decided to 
carry the experiment still farther by shortening the 
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length of the level floor in the curved side ahead of the 
mate point and also by appreciably shortening the dis
tance in which this flange-bearing floor level was tapered 
down to the level of the floor in the straight run. The 
level in the mate floor in the curved side was ended oppo
site the ¾-in. point, the depth of groove in the raised 
floor section of the curve being ½ in. or ¼ in. less than 
the flange depth. From the ¾-in. mate point, this flange 
bearing in the curve was tapered down to the li.¾r-in. 
depth of floor in the straight in a distance of S½ in. 
The 1 i.¾r-in. floor depth in the straight was determined by 
adding -Ar in. to the ¾-in. depth of the interurban flanges. 
The flange bearing level in the curved run was continued 
back of the mate point for a distance of 19½ in., and was 

then tapered down to the l¼-in. groove depth of the rail 
section in a distance of 3 ft. The 1-iir-in. depth in the 
straight run was continued for a distance of 17 in. ahead 
of the point where the taper from the curved run ended, 
and this was then tapered off to the 1 ¼-in. groove depth 
of the rail section in a distance of 15 in. 

This design is proving very satisfactory. In no case 
has it been found necessary either to weld or grind any 
of these mates during their period of service. A care
ful inspection in the field shows that we could either 
reverse the direction of operation or could cpange the 
operation to the opposite run without the slightest risk 
of derailment and without the necessity for any weld
ing or grinding. 

Mercury Rectifier Substation Operates 
on 25 or 60 Cycles 

By R. D. BRACKETT 
Transportation Engineering Department 

General Electric Company 

V ERSATILITY of the mercury vapor rectifier is 
seen in its adoption by the Eastern Massachusetts 
Street Railway for use on either a 25-cycle or a 

60-cycle alternating-current circuit in its Fall River sub
station. The installation is unusual in that power may 
be furnished either from the 13,200-volt 25-cycle system 
of the. railway or from the 22,900-volt, 60-cycle system 
of the Fall River Electric Light Company. The rectifier 
operates equally well on either frequency. and the trans
formers were designed to give successful service on 
either frequency at about the same cost as standard 
25-cycle transformers. In the present instance, the 
numerical relation existing between the two voltages 
made it possible to transfer quickly from 25 cycles to 60 
cycles by disconnecting the high-voltage winding of the 
main transformer and changing from a delta to a 
Y connection. Since the control power frequency is 
also changed, some of the rectifier auxiliaries must be 
changed over by a double-throw lever switch in the 
control circuit. Each of the three rectifier equipments 
forms a complete independent. unit, consisting of the 
rectifier tank and auxiliaries, main transformer, inter
phase transformer and manual switchgear equipment. 
The main connections are shown in• the diagram. The 
substation installation also includes a bake-out trans
former, bake-out resistor, resonant shunt, direct-current 
negative reactor and 25-cycle and 60-cycle single-phase 
auxiliarly power transformers as part of the rectifier 
equipment. 

The three mercury arc rectifiers are each rated 1,000 
kw. at 600 volts. They are General Electric Type RDW 
twelve-anode tanks. They are of standard construction. 
and carry the standard railway load guarantees of 1 SO 
per cent load for two hours followed by 200 per cent 
load for one minute. Direct-current excitation for each 
rectifier is furnished by a 60-volt, ½ kw., d.c. generator 
direct connected to both a 25-cycle and a 60-cycle, 220-

volt single-phase motor. The rotary vacuum pump also 
has two separate motors. 

Main and interphase transformers for each rectifier 
are of the oil-immersed, self-cooled outdoor type. The 
main transformers are each rated 1,065 kva. nominal. 
13,200/22,860 volts. Both ends of each phase of the 
high-voltage winding are brought out so that either delta 
or Y connection may be made at will. Four taps 
approximately 2½ per cent below normal for full kva. 
capacity with ratio adjusters are provided in the high
tension winding. There are four low-voltage windings, 
each of one-fourth capacity, arranged quadruple zig-zag 
for twelve-phase connection to the main anodes. The 
four neutrals are brought out for connection to the inter
phase transformer. 

The resonant shunt consists of six resonant circuits 
tuned to trap the interfering harmonic frequencies. Each 
of these circuits is made up of an inductance in series 
with a capacitor, connected between the positive bus and 
the negative bus on the rail side of the d.c. negative 
reactor. Since the rectifiers operate on 25 or 60 cycles, 
three of these tuned circuits are provided for each. For 
25 cycles they are tuned for 300, 600 and 750 cycles, 
or the twelfth, 24th and 30th harmonics, and for 60 
cycles they are tuned for 360, 720 and 1,080 cycles, or 
the sixth, twelfth and eighteenth harmonics. By proper 
design of the six inductance coils it is possible to use the 
same set of capacitors on either frequency, so the change
over may be made with a triple-pole double-throw lever 
switch. 

The three d.c. rectifier switchboard panels are standard, 
as are the d.c. feeder panels. The auxiliary control 
equipment for each rectifier is located on the a.c. and 
d.c. auxiliary panels. The switchgear equipment is for 
manual operation, although there is provision for auto
matic control of the anode heaters after the control 
switch is closed and the rectifier is in operation, and 
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A Breakers 
25cycles • 

Nege,five 

600 Volts !J.C. 

Positive 

22,900 Yo/ts, 60cycles 

13,200 Yolfs,2Scycles 

Ntrin oil circvifbree,kers 

Y Bree,kers 
60 cycles 

Comparatively simple connections make it possible to operate the 
Fall River substation at either 25 cycles or 60 cycles 

for automatic control of the rotary oil-seal vacuum pump 
by means of the vacuum regulating equipment. Special 
equipment on these panels includes 25-cycle and 60-
cycle underload relays to control the anode heaters, 
25-cycle and 60-cycle auxiliary anode heater contactors, 
and 25-cycle and 60-cycle auxiliary contactors for the 
rotary vacuum pump motors. 

A separate control transfer panel carries a four-pole 
double-throw lever switch and four fusible cutouts. In 

one position this switch connects the 220-volt side of the 
13,200-volt, 25-kva., 25-cycle, single-phase auxiliary 
transformer through fuses to the 25-cycle or 60-cycle 
common control bus and the 25-cycle control bus. In 
the other position it connects the 220-volt side of the 
22,900-volt, 25-kva., 60-cycle, single-phase auxiliary 
transformer through fuses to the 25-cycle or 60-cycle 
common control bus and the 60-cycle control bus. 

Three 60-cycle and three 25-cycle a.c. transformer 
and rectifier panels are located alternately beginning at 
the left end in the steel a.c. switchboard. Upon each 
are mounted ammeters, watt-hour meters, overload relays 
and twin pull-button control switch. 

Since the 60-cycle system has a grounded neutral there 
are three overload relays for the 60-cycle panels. The 
25-cycle system is not grounded, so there are only two 
overload relays. 

Each of the rectifier equipments has four oil circuit 
breakers, consisting of a 25-cycle and a 60-cycle motor
operated main breaker and two solenoid-operated non
automatic breakers for changing connections. These 
breakers are electrically interlocked so that when one set 
of circuits is closed it is impossible to close the other. 

Manual control of these rectifier equipments is made 
simple by means of the different control buses. In 
addition to the 125-volt, d.c. control bus from the sta
tion battery, three separate 220-volt a.c. control buses 
are provided, only two of which are used at one time. 
One of these is a common 25-cycle or 60-cycle control 
bus used on either frequency to supply power through 
insulating transformers to the mercury condensation 
vacuum pump heaters and to the anode heaters. The 
25-cycle control bus supplies power to the 25-cycle motor 
of the rotary vacuum pump, the 25-cycle motor of the 
arc-striking set, and the 25-cycle tungar rectifier used 
for charging the small 6-volt storage battery which 
furnishes excitation for the thermal vacuum gage. The 
60-cycle bus supplies a similar set of devices. 

The main advantages of rectifiers over synchronous 
converters for this substation are their adaptability to 
operation on either 25 or 60 cycles, higher over-all effi
ciencies at the lighter loads, and no noise or vibration. 

Standard mercury vapor rectifiers are used without modification 
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Erection of modern rail• 
way shops marks a 
step in the industrial 
progress of the Bra
zi lian capital 

New Shops for Rio de Janeiro 

REPAIR and maintenance of cars and buses. and the 
repair and maintenance of heavy machinery. gen
erators and transformers, as well as the manufac

ture of many parts of equipment and supplies used by 
the Rio de Janeiro Tramway, Light & Power Comp~ny. 
Ltd., and its associated companies have been centralized 
in an extensive new plant. The company controls and 
operates the public utilities in Rio de Janeiro. including 
the street railway, bus system. lighting. power. _gas and 
telephone services. The new plant. completed m 1930. 
was built on 35 acres of land. It was planned for effi
cient production methods and equipped witJ:i modern 
machinery to meet the demands of the extensive opera
tions of the company and to provide amply for future 
growth. The stores department, which pre_viously_ op~r
ated at six locations, will also be centrahze<l ,v1th its 
general offices at this new plant. 

The new shops were designed and cons~ructed by 
Dwight P. Robinson & Company of Brazil. Inc.. a 
division of United Engineers & Constructors, In~ .• after 
a careful study, made in co-operation ,vith the company 
officials. of possible operating economies which could be 
obtained by centralization of activities. The requirements 
of the new shops were outlined as follows: 

I. Maintenance of 1.000 cars 
2. Maintenance of 200 buses 
3. Construction of new steel cars and buses . 
4. Repair and maintenance of heavy machinery, generators, 

motors, transformers and an exclusive variety of equipment 

Maintenance and manufacturing activities 
have been grouped in one extensive plant. 
Lay-out developed to co-ordinate activ
ities and to secure all possible economies 

5 . .'.\!anufacture of equ:pmen~ ,n J sup:,'.i~s me:l h:, th~ a,so
ciated companies 

6. A complete mechanical and testing laboratory 
7. Centralization of the general stores and stores offices in 

close contact with the new shop:. 

In the layout of the new shops, including the i::-rouping 
of buildings. locating the various departments in each 
huildin" and the arrangement of machine tools and 
mechai~cal equipment. every possible ac!Yantage ,~·as 
taken to apply the principles of mod~rn product10n 
methods to the maintenance and construct1011 of cars and 
buses. and the manufacture of a great variety of parts 
and supplies. Studies of the flow of work throughout 
the plant were made. and particular attention was given 
to the grouping of buildings and depar!ments so tha~ all 
work in process would move progre_ss1vely ~n~ rapidly 
from one operation to the next with a 111111111111111 of 
interferenc;e. cross routing or back tracking. 

The machine tools and mechanical equipment through
out the plant consist of approximately 700 i!ems. of 
which 475 are new equipment. All new machme tools 
are individually motor driven, and embody the latest 
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lends itself to a prop
erly co-ordinated system 
of production control 

Reduce Costs 
improvements and time-saving devices. The grouping 
of the machine tools was determined hy the character of 
the work. \Vhere processes are continuous, the tools 
are arranged in a continuous line ; where the work is 
varied, as in the general machine shop, machine tools 
are grouped by kinds, such as lathes, drills, milling 

machines, etc. Ample space has been made. available 
for additional tools of like kind in their respective 
groups. 

Careful consideration was given to the movement and 
handling of raw material and work in process. Service 
tracks reach all parts of the yard and extend into several 

departments. Siding connections 
with narrow and standard-gage steam 
railroads are provided for the stores 
department and the log storage yard. 
Several departments are equipped 
with overhead cranes, jib cranes or 
monorails. A fleet of storage battery 
lift trucks is used for the movement 
of material throughout the plant; 
these are supplemented by hand-Ji ft 
trucks for handling work in process. 
All departments have spacious aisles 
to permit rapid and easy handling of 
material in or through the depart
ments. All buildings of the plant are 
connected hy concrete-paved road
ways. 

Machine shop for car and bus repairs. On the mezzanine floor is the sheet metal shop The buildings were designed for 
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Special equipment is installed in 
the wood mill to handle the 
native hard woods 

At right - The non - ferrous 
foundry has three 200-lb. elec• 
tric crucible furnaces 

a tropical climate, providing 
ample ventilation and light, 
but shutting out as much as 
possible the direct rays of the 
sun. This was accomplished 
by the use of saw-tooth roof 
construction on the one-story 
buildings, with vertical glass 
facing south or east. Most 
of the shop buildings are one story high, with structural
steel frames. The inclosing walls consist of reinforced
concrete base walls surmounted by brick walls, having 
stucco on the outside and plaster on the inside. All 
floors are laid on a base of reinforced concrete. The 
concrete floor bases in the machine shop, truck shop 
and galvanizing building are surfaced with treated wood 
blocks to resist the heavy wear and trucking in those 
departments. In the saw mill, wood mill, car erecting 
shop and wire mill, floors are surfaced with asphalt. In 
all other departments, the floor base is surfaced with a 
cement finish. 

The roofs of the shop buildings, having a slope of 
4½ in. in 12 in., consist of precast in
terlocking cement tile supported di
rectly on the steel purlins. The store
house, oil storage, pattern storage, 
medical building and gate house are 
of reinforced concrete construction. 

volt operation. The use of 440-volt power was found 
to be lower in first cost and more economical. It was, 
therefore, decided to adopt 440 volts for the new shops 
and to rewind the old 220-volt motors which were trans
ferred from the old shops. The hazard of the higher 
voltage was eliminated by grouping the control equip
ment out of reach of the machine operators. 

POWER SUPPLY AND DISTRIBUTION FOR SHOPS 

The electrical installation consists of two incoming 
6,000-volt lines and four outgoing feeds to the power 
and lighting transformers, fire pumps and high-tension 
testing department. The main switchboard is divided 
into three separate sections, one for 6,000 volts, one 

for 440 volts and one for 
217-125 volts for lighting. 
The high-tension board con
trolling the duplicate incom
ing 6,000-volt lines is sepa
rated from the low-tension 
board by a fireproof wall. 
Both the incoming 6,000-volt 
feeders and the low-tension 
feeds are lead-covered and 
run in underground ducts. 

The high-tension board is 
equipped with heavy-duty 
oil circuit breakers and hand
operated rear-mounted dis
connecting switches. The 
low-tension power and light
ing boards are divided into 
two groups facing each other. 
This compact arrangement 
permits lining up the switch
board with the bank of out
door transformers. The sub-
station is located close to the 

load center of the group of shop buildings. 
The fire-pump motors take their power from a third 

independent 6,000-volt overhead feeder which does not 
enter the shop. This power is stepped down to 440 volts 
through step-down transformers. With a connected 
power load of approximately 5,000 kva., the new load 
factor was estimated to be 30 per cent as compared to the 
observed load factor of 27 per cent in the old shops. 
The connected lighting load is 800 kva., and provision 
was made for a load factor of 75 per cent. The entire 
electrical installation was made in accordance with the 
National Board of Fire Underwriters' electrical code. 

Following the policy of the company to provide 

Most of the new tools are driven 
by individual motors on a 220-440 
volt, three-phase, SO-cycle power 
circuit. Group drive through shaft
ing was used in some cases. The 
machine tools in the old shops were 
driven by motors on a 220-volt, three
phase, SO-cycle power circuit. As it 
was planned to transfer the more 
modern machine tools to the new 
shops, a study was made of the rela
tive economy of 220-volt and 440-

All machine tools in the wheel and axle shop are served by jib cranes or by the 
large overhead crane 
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attractive working conditions for the employees. the 
equipment of the plant includes a medical dispensary with 
a first-aid room and a doctor in attendance, who also 
prescribes for the families of the employees. Cafeterias 
with complete kitchen equipment were installed for 
furnishing luncheons at low cost to the workmen. The 
locker rooms are equipped with individual lockers of 
precast reinforced-concrete slabs. Circular wash foun
tains and shower baths have been placed in all buildings. 
Washrooms, toilets and drinking fountains are placed at 
locations easily accessible from all parts of the shop. 
Floors and walls of the locker rooms are finished in tile 
so that they may be cleaned readily as an aid to 
sanitation. 

ROUTING WORK IN CAR MAINTENANCE AND REPAIR 

In car repairs and scheduled overha11ling, cars enter 
the truck shop by way of the transfer table, when, the 
car bodies are raised by hoists and the trucks removed 
directly to the truck repair stand. The car bodies are 
then lowered on 

ment. where air compressors, cylinders, valves, etc ., a re 
reconditioned and tested and then returned to the truck 
shop. The equipment and facilities in both the air com
pressor overhaul section and the air-brake department 
are arranged in a straight line for progressive operation. 

The wheel and axle shop is equipped with two wheel 
lathes, two journal-truing lathes, two wheel borers, 
an electric tire heater, two wheel presses, an axle 
centering machine, an axle straightener, two Lo-Swing 
axle lathes with multiple tools cutting simultaneously, 
an axle grinder and a wheel grinder. All of the above 
equipment is of the heavy-duty, high-production type, 
arranged for a minimum handling of material between 
operations. All tools are served by jib cranes or an 
overhead crane. 

The motor overhaul section is equipped with facilities 
for overhauling and testing motors. Housings are 
removed from the motor frames and pass to the bearing 
press where the bearings are removed. The armatures 
pass directly to the armature overhaul section of the 

... . 

electrical r e p a i r 
shop, where they 
pass progressively 
through the follow-

' i n g operations : 

dummy trucks and 
pass a c r o s s the 
transfer table to the 
car repair shop for 
b o d y repairing. 
From there, the 
cars are taken to 
the paint shop for 
cleaning and paint
ing. and are re
turned to the truck 
shop, where they 
are placed on the 
repaired truck s . 
The truck shop is 
two bays wide, hav
ing sixteen tracks 
in the first, or out
side, bay. Five of 
these tracks a r e 
equipped with car 
body hoists. The 

Five tracks in the truck shop are equipped with car body hoists 

cleaning, stripping, 
rewinding, banding, 
baking, commutator 
turning, smoothing 
and slotting. The 
armature b a k i n g 
ovens, which are 
of the latest type 
with full automatic 
heat control, are in 
a fireproof room 
located in the pro
duction lines. In 
this room are also 
located t h e coil
impregnating tanks 
and the varnish 

floor in this section is 18 in. below the top of the track 
rails to permit easy access to the equipment under car 
bodies. Four tracks are equipped with drop pits, and 
one with a car body straightener. A sandblast room 
is located in one corner of the truck shop. 

Trucks removed from the car pass into the second bay. 
where they are placed on stripping stands by a 10-ton 
crane. Stripping is done by jib cranes with electric 
hoists. The motors are removed and passed to the 
motor-oYerhauling section. Mounted wheels pass through 
the wheel and axle shop, closely adjacent to the strip
ping stand, where all wheel and axle work is done. 
Trucks are cleaned and dip-painted in tanks located near 
the stripping stand. 

\Vheels with badly worn flanges pass to the welding 
section of the smith shop, where the flanges are built 
up by automatic electric welding machines. Badly worn 
journals are similarly built up. The parts are then 
annealed in a car-type annealing furnace and returned 
to the wheel shop for machining. Worn or damaged 
miscellaneous car and truck parts are repaired in the 
welding shop, which is equipped for both oxy-acetylene 
and electric welding. 

Air-brake equipment is removed from cars in the truck 
shop and transported to the air-brake overhaul depart-

tanks f o r dipping 
armatures. Armatures when rewound are returned to 
the motor overhaul section where thev are assembled 
and put on test. The coil winding department supplies 
new armatures and field coils when needed, and repairs 
controllers, circuit breakers, switches, brush holders and 
other items of electrical equipment. 

All machine work for car repair is done in the south 
end of the light machine bay, adjacent to the truck shop. 
This department is fully equipped with suitable machine 
tools and assembly benches. A well-equipped sheet metal 
shop is located on the mezzanine floor in the light 
machine bay. On this floor are also located the trolley 
bow repairs, fare register and coin box sections. 

\Vhen car bodies are delivered to the car repair shops. 
the controllers and other items of electrical equipment. 
fare registers, curtains and trolley bows are removerl 
from the cars and delivered to their respective depart
ments for replacements or repairs. Car body repairs 
are expedited by keeping reasonahle stocks of standard 
wood body parts, storage for which has been provided 
in the car body shop. Parts not carried in stock are 
quickly obtainable from the wood mill. The curtain and 
upholstery shop is located on a mezzanine in the wood 
mill. 

\Vhen body repairs are completed, the cars are trans-

ELECTRIC RAILWAY ]OURNAL-A11g11st, 1931 
421 



ferred to the paint shop, which is equipped for either 
brush or spray painting. All cars, however, are brush 
painted as they are of the cross-bench open type. Buses 
are spray painted with Duco in a room equipped with 
the latest verttilation system. Spray booths are provided 
for painting ·•miscellaneous parts of cars and buses. 
Paints are stored and mixed in a separate building adja
cent to the paint shop. 

The compa1iy operates approximately 200 buses. 
including single and double-deck types. \Vhile the 
buses are maintained at the company's main garage, the 
manufacture of replacement parts and repairs to various 
units are done at the new shops. Part of the output 
of the general machine shop is for motor. transmission. 
drive and other miscellaneous bus parts. Included in the 
equipment for doing this work are milling machines. 
broaching machines, gear hobbers. automatic turret lathes. 
etc. The electrical repair shop does all the repair work 
for the starting, lighting and ignition system. The sheet
metal shop supplies miscellaneous body parts; this 
department is equipped with special tools for automobile 
and bus body work. including a Crown rolling machine 
for forming bus fenders. The forge shop, foundry and 
electroplating departments also devote a portion of their 
activities to the maintenance and repair of buses. 

The saw mill supplies lumber for the shop and for 
other requirements of the system. Logs are received in 
the log yard either by truck, steam railroad or service 
cars. They are unloaded and stored by overhead cranes 
which, in turn. deliver them to the handsaws. Finished 
lumber from the saw mill passes either to the lumber 
storage shed or to the wood mill. Dry kilns are provided 
for drying lumber. The lumber destined for outside 
use is loaded directly from the saw mill or lumber stor
age shed into trucks or cars for delivery. 

The wood -mill is equipped with the latest tyFe of 
machinery, specially selected for working the native hard 
woods. Shavings, sawdust and wood refuse from the 
wood mill and saw mill are collected by an exhauster 
system and used as fuel in furnishing steam to the dry 
kiln and for other shop uses. 

Close by the machine shop. but in a separate section 
of the building, is the forge and steel shop, which, 
in addition to equipment for maintenance work. is 
equipped with bolt, nut, rivet and nail making machinery. 
Heat-treating and annealing fur~aces are used in the 
manufacture of car and bus springs and the heat treat
ment of special steels for miscellaneous parts. This shop 
is eq1:1ipped to fabricate steel underframes and super
structures for new cars. The shop also fabricates parts 

Small Capacity 

Bus Used at 

Omaha 

For service where traffic is ex
tremely light the Omaha & 
Council Bluffs Street Railway is 
using this small-capaciry Ford 
bus. It has seats for sixteen pas
sengers and will carry 30 in rush 
hours. O{eration was commenced 
Feb. 1 o this year. 

for steel transm1ss1on towers, and other miscellaneous 
structural steel work. 

In the layout of the machine shop, an effort was made 
to segregate maintenance and manufacturing activities; 
the maintenance work is confined to the south end close 
to the truck shop, while manufacturing work occupies 
the north end. The machine shop is divided into bays 
for light and heavy work. The bay devoted to the heavy 
work is served by a 30-ton crane, while the other bays 
devoted to lighter work are served by 5-ton cranes. 

The foundry department is divided into two sections, 
one for iron castings and the other for non-ferrous cast
ings. The output of the iron foundry ranges from 
brakeshoes to machine castings, and, at times, includes 
ornamental iron work such as street light posts. The 
equipment includes one No, 6 and one No. 3 cupola 
with positive pressure blowers, sand-mixing equipment, 
molding machines, sandblast cleaning equipment and a 
complete core-room equipment. 

The brass foundry is called upon for brass. bronze 
and aluminum castings of different compositions, for car 
and bus, and machine and electrical purposes. The 
equipment in the brass foundry includes three 200-lb. 
electric crucible furnaces, molding machines and acces
sory equipment. 

Transformers and alternating-current electric equip
ment are repaired in the opposite end of the shop in 
which the car maintenance work is done. Transformers 
to he repaired enter the north end of the heavy machine 
shop on cars, where they are handled by a 30-ton over
head crane. The old oil is drained before the trans
formers are repaired, and dried in electrically heated 
ovens. After testing, the transformers are refilled with 
oil and returned to service. The old oil is piped to the 
oil purification building. The purified oil is pumped 
directly from the oil storage building to the test stand 
in the repair shop. 

The stores department. which is separated from the 
shop buildings by a fence, replaces the several stores 
previously located in different parts of the city, and 
brings them together with the general offices of the stores 
department. It has siding connections with steam rail
roads and with the tramway tracks. The stores depart
ment presents a different problem from that encoun
tered in the United States as the distance from manu
facturing centers makes it n~cessary to carry larger 
inventories and more complete lines of stock. In this 
respect, the location at the shops is a desirable feature. as 
many of the parts manufactured there pass directly to 
the stores department. 
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Trend of REVENUES and EXPENSES 
[ncre ... e Operating Increase Increaae Increase Operating lncreaee lncreaee 

Operating or !dT~S::a De::eaee Net or Operating or ;;.TT~"::. or Net or 
Revenue Decrease Income Decreaee Revenue Decrea&e Deere .... Income Decn,aee 

$ Per Cent• $ Per Cent• s• Pe.-Cent• $ Per Cent• $ Per Cent• $* Per Cent• 

Bostnn Elevated Railway, Boston, 1'fass. Fonda, Jnbnstown & Glovers,·llle Railroad, Gloversville, N. Y. 
June 1930 ....• 2,550,775 3.93 1,937,134 3.05 143,016 36.63 June, 1930 ... . 72.865 I ,U9 65,324 !5.80 
J•tly . ..• .•.. .. 2,371,152 5,04 2. 108,071 0.61 167,519 489.94 July .......... 60.907 tl.Ol 64,134 11.58 
Aug ........... 2,280,322 1.81 2,113,183 1.65 tH,7t8 163.79 Aug ........... 64,592 18.81 62,484 8.19 
Sept . .. ....... . 2,470,918 3.18 2,091.718 0.52 59,868 f00.31 Sept ......... . , 72,267 11.61 63,549 6.4t 
Oct. .......... 2,811,399 M4 2, 157,47◄ 1.f9 221,188 31.30 Oct ..... ...... 75,708 17.80 66,353 0.69 
Nov ........... 2,579,899 10.34 2,066,206 t.66 71,150 71.85 Nov ........... 72,024 13.Bt 66,31 ◄ 0.t3 
Dec ..... .... .. 2,850,330 8.10 2,178,896 2.24 235,950 68.Bt Dec ........... 
Jan., 1931. .... 2,840,159 8.4-, 2.082,456 6.13 314,067 30.66 Jan., 1931. .... .. °7'9.76◄ 'r'i.1s ••• 6°7'.m 7.38 
Feb ........... 2,534,828 8.33 1,952.032 6.f3 142,339 48.t? Feb ....... .... 74,018 13.38 62,239 1.93 
Mar ........... 2,769,564 7.30 2,019,081 +.9t 309,212 19.08 Mar ........ .. 75,201 7.83 64,051 1.81 
Apr ......... . 2,616,188 1.00 1,909, 176 7.93 275,740 IJ.46 Apr ........... 70,660 0.48 62,685 •. so 
May ......... 2,579,265 8.10 1,993,753 •. 36 I 43,804 61.47 May •.... .... 72,560 8.19 61,040 6.81 
June ......... 2,415,179 5.311 2,073,560 7.04 99,815 169.79 June .......... 

Brooklyn-1'Janhattan Transit System, New York, N, Y. Galveston-Jlnuston Eleelrlc Rall way, Jlouston, Tex. 

June, 1930 . .•. 5,070,028 21.64 3,591,743 21 .59 776,7◄ 5 28.77 June, 1930 .... 45 ,659 t0.3-4 28,273 10.93 

July .......... 5.003.577 t.86 3,608,741 6.06 720,302 18.55 July .......... 46,757 9.65 29,248 3.5f 

Aug ... . ...... . 4,727,623 .+.39 3,558,841 6.6.+ 465, I ◄◄ J.+,91 Aug ........... 47,425 11.4! 28,402 8.lf 

Sept ........... 4,834,251 f.-49 3,453,431 .+.61 667,323 6.20 Sept ....... .... 42,823 16.49 28,052 U.83 

Oct .. ......... 5,036,775 t.58 3,572,553 4.ff 758,817 2.78 Oct ...... ..... 38,032 11.66 27,266 6.85 

Nov ........... 4,769,083 P7 3,366,923 8.98 689,470 2.34 Nov ........... 36,97◄ lf.-49 ◄◄,183 9.58 

Dec ........... 5,065,484 t.66 3,546,963 4,16 814,788 2.04 Dec ........... 36,166 15.00 27,949 1.79 

Jan., 1931. .... 4,852,706 6.411 3,475,330 1.01 674,029 6.80 Jan., 1931 ....• 33,291 f0.15 25,057 9.18 

Feb ........... 4,453,655 3.19 3,159,903 6.96 583,468 2.40 Feb ........ ... 32,281 19.80 22,990 9.84 

Mar ........... 5,028,562 t.56 3,475,847 3.37 814,360 •·"' Mar .......... 32,904 ff.38 24,732 H,59 

Apr ......... . . 4,969,481 t.09 3,458,940 3.35 804,235 0.25 Apr ........... 34,729 16.98 2 ◄, 132 11.98 

May .. ..... ... 5,056,779 3.31 3,438.037 4.51 913,877 1.64 l\lay .......... 
June ....... . .. 4,983.112 1.11 3,466,384 3.49 870.919 12.12 June ......... 

Brooklyn & Q ueens Transit System, New York, N. Y. Houston Electric Company, Houston, Tc:t. 

June, 1930 ... . 1,968,238 f.-41 1,603,996 8.0t 257,482 18.78 June, 1930 .... · 247,461 II.67 179,084 IO.t7 

July .......... 1,917.118 6.15 1.603.893 1.10 203,433 4.16 July .......... 247,070 I0.86 176,909 II.Bl 

Aug ........... 1.821.238 8.-15 1,595.256 1.11 120,864 8.16 Aug ........... 2◄◄,033 It.il 177,452 10.89 

Sept ........... 1,887.499 4-86 1.564.271 6.66 213.728 t.66 Sept ........... 251,919 9.00 175,905 10.4! 

Oct .......... . 1.922.388 5.to 1.597, 166 6.60 214,924 1.1-1 Oct ........... 267,306 7.51 181.499 10.67 

Nov ...... ..... 1,820,498 5.86 1.522,735 1.68 187,822 5.20 Nnv .... . ..... . 247.210 10.00 176,739 1.98 

Dec ...... ..... 1,920.463 uo 1,560.950 6.11 250,893 6.06 Dec ........... 258,219 9.84 180,678 0.88 

Jan., 1931. .... 1.849,644 6.18 1,541.235 1.68 197,355 3.02 Jan., 1931 ..... 242,554 10.61 176,792 11.08 

Feb ........... 1,704.677 3.98 1,416.192 5.-10 176,217 2.58 Feb ....... .... 223,256 14.Il 163.249 It.98 

Mar .......... . 1,941.078 1.98 1,602,862 t.66 227.472 1.21 J\[ar .......... 2◄◄,396 10.97 170,067 lf.10 

Apr ....... . ... 1,911,878 1.119 1.592,919 3.11 208,514 6.86 Apr ......... . 
May .. ..... .. 1,980,118 f.50 1,585.293 1.85 286,334 1.89 May .......... 
June ... .' ..... 1,942,830 I. B9 1,609.335 0 . 3 ◄ 221,493 18.98 June .......... 

Cap ltal Tracllon Company, Washington, D. C. Hudson & Manhattan Railroad, New Ynrk, N. Y. 

June. 1930 ... . 3 ◄0,623 5.f5 271,761 3.80 40,884 16.10 June, 1930 .. .. 989,627 J.69 499,396 1.14 
July ...... .... 306,527 9.0f 272,490 ,1.66 4,935 78.13 July .......... 954,538 8.It 502,515 1.61 

Aug ........... 314.513 3.48 268,561 .j,o9 16,103 2.62 Aug ........... 93 ◄,204 6.65 499.806 3.98 
Sept ........... 327.713 1.06 268,066 1.61 30.259 6.78 Sept ........... 97 ◄,433 t.80 506.845 0.23 
Oct ........... 374.646 1.22 288.351 1 . .+B 58.638 17.56 Oct ....... .... 1.033.584 .j .33 521.325 1.91 
Nov ........ ... 3 ◄6,054 t.70 273,481 1.6.+ 42,659 ll.06 Nov ........... 994,735 6.18 489,761 .♦ .OB 

Dec ........... 369,885 1.77 274,221 3.tl 67,651 0.61 Dec ........... 1,060,614 .♦ .68 419,109 11.-40 
Jan., 1931. .... 3 ◄7,491 3.06 280.514 3.30 37,705 5.11 Jan., 1931 ..... 1,005,022 7.6t 512,350 1.t3 

Feb ........... 312,815 3.-11 252,080 6.68 30.521 1.87 Feb ....... .... 936,5 ◄ 2 5.67 467,137 6.09 

Mar ... ..... .. 3 ◄ 4.191 !l.65 270.962 3.86 43,847 4.03 Mar ........ ... 1.013.577 6.05 497.695 6.34 

Apr .• . ..... .. 366.276 t.89 273.436 5.89 65.123 12.93 Apr ........... 1.002,265 6.78 485,938 6.13 

May ... ... ... 362,502 1.87 281,3 ◄ 4 1.61 50,959 6.60 May .......... 974,737 6.f4 481.504 5.53 

June .. .. ..... 351.017 3.05 276.751 1.84 45,841 12. 14 June .......... 941,598 ,.st 477,392 4.41 

Chicago S urface Lines, Chicago, Ill. llllnols Terminal Company, Sprlngfteld, Ill. 

June, 1930 . . . . 4. 766.687 6.89 3,835,838 U9 776,880 7 • .+8 June. 1930 .... 566,548 8.98 4 ◄◄.638 0.00 

July ..... ..... 4,535,460 10.05 3.807,075 7.10 649,307 19.05 July .......... 601,515 11 .03 475,856 3.f.j 

Aug ..... ...... 4,488,146 Hl.l/0 3,796.705 8.06 680,219 15.Bt Aug . .. .... .... 661,520 7.86 466,816 11.07 

Sept ........... 4.568,564 9. 50 3,789.472 '·•" 713,323 It.94 Sept ........... 654,477 6.t6 454.818 9.66 

Oct .......... . 4.879,570 10.79 3,933,416 1.35 799.118 ll.69 Oct ........... 691.672 t.54 506. 107 t.41 

Nov .. .. ..... .. 4,537.647 13 . .+8 3,769.538 6.86 712,177 t0.11 Nov ........... 542,672 11.0!! 430,907 6.f4 

Dec ........... 4,846,000 8.09 3,984,572 9.89 767,348 16.67 Dec ........... 577,425 13.69 421,987 1U6 

Jan., 1931 ..... 4,576.133 It.65 3,825.964 6.31 718,129 tI.00 Jan., 1931 ..... 509,64 l t0.17 395,953 19.80 

Feb ........ ... 4,234.704 10.90 3.665.038 6.0.+ 601,726 15.H Feb ...... ..... 498,067 5.89 388. 126 3.81 

Mar .......... 4,584,224 .+,35 4.287,237 5.34 557,167 15.05 Mar ........... 568.653 1.95 398.855 6.94 

Apr ........... 4.759.624 4.46 4.092.047 0.36 675,629 11.66 Apr ...... ..... 547,992 1.11 395.315 6.-16 

May ......... 4.541,847 9.38 3.802,582 4.61 724,514 It.BB !\lay .......... 581 ,953 4-34 389,538 8.87 

June ......... 4,348.896 8.16 3,629,943 5.36 June .......... 

Deparlment or Street Railways, Detroit, Mich. 1nterborough Rapid Transit Company, New York, N. Y. 

June. 1930 .... 1.787.953 18.50 1,511.572 H. -43 159,027 .j6 . .♦ 3 June, 1930 ..... 5.832,071 1.85 4,027,730 10.58 

July .......... 1,549,503 f7.41 1.452,871 I 4.10 -11,888 I 13.65 July . ...... ... 5.382,5◄ 7 I.63 4,078,983 2.52 

Aug ....... .. .. 1,516.209 f9.0t 1,426,94 I 16.67 61,113 119.46 Aug ........... 5,183,166 .j.59 4. 121,083 5.06 

Sept ........... 1.510,161 116.36 1,436,175 lf.59 61.7 II 115.40 Sept ........... 5,684,267 0.17 3,983,368 7.78 

Oct ... .. ..... . 1,579,476 t5.84 1,458.238 J .♦ .91 22,933 91.71 Oct ........... 6,3 I 5,679 1.13 4. 162,660 o.s., 

Nov ........... 1,481.136 t8.35 1.333,571 13.38 4,890 98.14 Nov ... ........ 5,965,365 4,96 3,869.340 0.00 

Dec ........... 1,610.179 fl.59 l. ◄◄0,503 fl.61 23.052 17.93 Dec ........... 6.477,864 0.511 4.194.315 3.96 

Jan., 1931. .... 1,550.656 tB.54 1,421.575 f0.95 12,759 91.H Jan., 1931. ••.• 6, 123,6◄ 5 , • .♦ f 4.538,8 33 10.83 

Feb ..... ...... 1,431,468 fS.58 1.323.683 18.96 !18,309 117.91 Feb ........... 5.570,35 ◄ 3.t1 3.653,798 II.IO 

Mar .......... . 1,696,308 16.68 1,415.021 18.68 133,347 11.03 \far ........... 6.293,013 U4 3.973,704 .+.81 

Apr ........... 1.605,536 19.51 1.368. 187 f0.8t 101 ,041 f7.IO ·.,pr ... ........ 6.127,713 11.38 3.993. 181 f.83 

May .......... 1.531,767 11!1.H 1.306.65 ◄ 18.75 75,494 69.04 May .......... 6,006,273 U7 3,932,452 3.98 

June ......... 1,416,647 l!0.71 1,302,075 13.86 34,977 Itl.99 June ......... 

F.astrrn :u assachusetts Street Railway, Boston, Mass. Jacksnm·lllc Traction Company, Jacksom·lllc, Fla. 

June. 1930 .... 619,456 9.64 435.292 6.-43 28,672 58.48 June, 1930 . . ... 79,087 I!/.13 77.848 1.08 
July ..... ..... 617,220 10.11 461.048 7.f7 3,926 91.fl! July ... ,.: ..•. 78,772 11 .0B 77.787 II.f7 
Aug ........... 624.332 9.,11! 444.429 10.33 28,399 6f.01 Aug ........... 77,441 J!!.10 78,177 13.Bt 
Sept .. .. ....... 012,237 1.lf 448.470 0.88 21,771 70.76 Sept ........... 78,529 9.54 75,012 II.IS 
Oct ....... .... 623,872 8.-18 467.773 .+.911 15,811 76.73 Oct ........... 84,424 11.60 76.37◄ 13.78 
Nov ......... .. 590.856 10.90 ◄◄9.032 I.60 205 97.6t Nov ........... 81.250 1t.t4 69,437 18.0B 
Dec ........... 670.964 11.93 516,913 1.71 20,841 8-4.011 Dec ........... 89,903 11.47 74,836 II.-49 
Jan., 1931. .... 700.961 7.68 ◄ 72,079 t.88 36,145 56.1 8 Jan .• 1931 ..... 87,160 8.08 77,998 13.61 
Feb ........... 639.3◄ 4 6.6t 434.904 t.83 • 33.058 60.86 Feb ........... 76,205 15.60 75,462 118.H 
Mar .......... 685,614 3.63 472,317 I.63 28,982 81.83 Mar .......... 84,018 Il!.36 77,758 +.09 
Apr ... ........ 617.705 5.tl 434.716 t.69 Q,906 78.95 tf:y:::::: ::: 81,695 11.48 74.847 6.67 
!\lay .......... 629,827 n.H 450.887 o.,., 23,599 6!!. H 80.798 9.96 76.856 .j.57 

June ......... 622. 119 0.43 447,131 2.72 5,090 8!1 .l!4 June ......... 

•Derrea..,. or deficits are shown by italic fiuur<1. tNet income is shown [or the preceding twelve months. 
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11,940 11!.80 
f4,!17 110.tl 
It,690 38.45 
8,491 438.09 

I8,H1 tt8.80 
tl,17 I 16si. 

• "r'i.i33 ii6:1+ 
13,694 76.35 
13,985 6.t8 
16.198 23.64 
15,996 tl.34 

t t 
1-4,054 114.30 
78,159 It.J.60 
Bf,135 J.+6.t6 
84,893 IH . .+3 

ii3,'8's'n iii.ii 
99,343 Ilt.~3 

105,000 110.5/J 
111,369 110.17 
114,459 93.49 
117,39.+ 189.~9 

t t 
589.240 6.38 
584,163 I.t♦ 
573,872 .♦ . 18 
571,857 6.8♦ 
573.425 4.11 
550.635 9.56 
524,458 16.6,f. 
518,843 11.10 
507.328 t0.19 
502.405 19.311 

154.985 U9 
116,7 ◄ 7 15.11 
98,977 t6.t1 

132.332 18.M 
176.999 11.19 
169,465 "·•· 306,321 12.49 
157,098 tl.78 
13 ◄,717 16.3,i 
180,554 15.13 
181,182 15.09 
158,191 18.11 
128.896 16.88 

86.421 36.91 
87.602 35.U 

I 52,827 12.15 
160.897 14.61 
148.701 11.61 
80.529 t3.11 

127.588 5.66 
87.7 ◄ 2 9.83 
84.381 2.26 

143,325 28.98 
127. 179 3.t,f. 
162,905 13.83 

tl8,7f7 3.18.51 
6fl.58! 73.8♦ 
783,48t 17t.17 
131,170 1!06.t6 
161,417 207.14 
f7f.Ofl Il!l.79 
f93.I5f -11. -10 
3-48,97t 65.91 
311,581 10.35 
e1t,6H 6.65 
189.13-4 17.38 
!07.098 36.tt 

t t 
11.399 -11.50 
10.688 36.3.+ 
68,188 19.9! 
66,335 8.16 
85,515 t.1 8 
6t,599 0.15 
63.fO-I -1,81 
58,133 I 1.98 
77.87-1 t3.U 
87,0-4// 31.90 
91,673 Ht. t .f 
97.650 .+6.33 



Trend of Revenues and Expenses by Months (Concluded) 
Increase Operating Increase 

Operating or !T-r"axee:. or 
Revenue Decreaee Decreue 

$ Per Cent• $ Per Cent• 
Kansas City Public Service Company, Kansas City, Mo. 
Jun~, 1930 ..••• 656,292 8.03 562,308 
July ..••...•.. 635,205 11.09 S73.990 
Aug ....... .... 622.SH 13.17 530,094 
Sept ........... 650,114 9.99 524,324 

. Oct ... ........ 725,428 U9 700,311 
Nov •.• ..•••..• 706,577 5.t9 572,066 
Dec .... ....... 758,045 1.73 570,065 
Jan., 1931. •••• 
Feb ........ ... 
Mar ........... 

··1·1·0ji9 · o:69 . ·s6s,Jia Apr •.....•.••• 
May ..•••••• , 702,760 11.35 562,482 
.lune ........• 

Lone Island Railroad, New York, N. Y. 
.liy,e, 1930..... 3,t62.765 Uf 2,512,947 
July........ .. 4,018,939 6.16 2,668,042 
Ang .• ,........ 3,968,936 5.111 2,635,376 
Sept........... 3,589,671 7.33 2.467,056 
Oct........... 3.371,761 5.80 2,446,346 
Nov........... 2.954,624 4.110 2.249,258 
Dec...... • . . • • 2. 905.045 6.60 2. 130. I 82 
Jan., 1931..... 2,763,421 5,65 2.210,263 
Feb........... 2,561,169 1.,3 2.074,216 
Mar.......... 2,841,915 3.09 2.234,418 
Apr........... 2,976,402 4.69 2.269,029 
May......... 3,212,765 4.00 2,338,3 I 3 
.lune •••.••••• 

Harket Street Railway, San Francisco, Cal • 
.lune, 1930.... 743,277 4.6' 646,615 
July.......... 735,453 5.87 649,901 
Aug........... 770.284 6.69 643,287 
Sept........... 745,298 6.35 626,110 
Oct........... 786,012 6,73 675,908 
NoT........... 729,407 8.81 615,613 
Dec........... 775,508 5.1! 639,249 
Jan., 1931..... 738.092 5.66 641,519 
Feb......... .. 668,931 8.17 576,661 
Mar........... 757,960 6.40 633,346 
Apr........... 745,252 6.711 620.106 
May.......... 733,105 7.50 619,934 
J111111......... 704,769 6.19 654,225 

,.19 
f.9f 

11.,1 
11!.111 
12.90 
1.0. 

14-68 

··6.09 
5.31 

3.06 
3.66 
6.06 
7.07 
8.97 

H,56 
16.117 

9.6S 
9.13 
9.00 
7.37 
8.0.f 

1.84 
1.68 
6.46 
3,1' 
6.,9 
6.18 
6.6t 
,.83 
8.fl! 
6.81 
7.06 
8.111 
1.75 

lncreue 
Net or 

Income Decre&ee 
s• PerCent• 

t 
6,396 

111,365 
15,479 
50,261 
60,,35 
58,994 

108,H4 

1i;i9,i 
64,474 

994,868 
1,180,528 
I, 152,651 

928,655 
729,067 
483.180 
596,812 
321,141 
332.002 
449,501 
533,425 
695,032 

42,297 
32,SH 
72.923 
64,731 
57,384 
60,457 
83,460 
45,011 
41.002 
72.828 
73.837 
62,805 
37,384 

t 
8'-76 

UU11 
64.11 

1.31! 
190.35 

6.69 
ts, .88 

.8.i3 ◄ 
42.86 

Ml 
11.19 
6.69 
6.58 
1.77 

89.15 
47.11 

6.00 
3.86 

H.64 
1.97 
9.93 

31.01 
46.39 
16.66 
16.38 
46,68 
t9.16 

0.03 
lt.31 
7.t9 
0.05 
3.46 
2.08 

11.6t 

New York, Westchester & Boston Railway, New York, N. Y. 
June, 1930.... 227,026 1.80 147.692 4.06 147,811 11.81 

5.38 
tl!.45 
t9.53 
t0.81 
19.15 
16. 75 
3t.37 
t9.4!! 
t,.31 
19.00 
!!,5, 70 

July.......... 224,469 5.89 146.233 6.00 1611.633 
Aug........... 196,405 W.63 152,180 0.41 184,9811 
Sept........... 203,617 8.18 165,256 6.57 19t,861 
Oct........... 202,046 7.5t 138,192 U .09 190,1'8 
Nov........... 184,690 8.H 170,542 2.52 t16,4-51 
Dec........... I 90.136 lt.31 138,592 17.80 1105,01!9 
Jan., 1931... .. 182.249 13.76 160,800 9.44 tt0,39t 
Feb........... 161,311 16.0t 149,571 11.18 111!t,308 
Mar.......... 181,729 lt.80 144,442 3.H 195,80t 
Apr......... . 186,708 13.03 142,832 0.31 189,H! 
May.. ....... 195,905 16 .11 149,268 o •• e 186,389 
June ........ . 

Northwestern 
.lune, 1930 ..•• 
July ••.•..••.• 
Aug .•••••••... 
Sept ••••••••••• 
Oct ..•.•...... 
Nov ..••..•••.. 
Dec .......... . 
Jan., 1931 ••••• 
Feb •.•.•••••.• 
Mar ......... . 
Apr .•••.••..•. 
May ........ . 
.lune ........ . 

Pacific Railroad, Sausalllo, Cal. 
504,138 4.31 448,510 3.76 
597,419 t.54 392,575 18.St 
638,476 11.48 41s.so2 18.64 
548,282 8.68 471,657 3.18 
555,861 18.,9 SH,858 4.44 
333,193 f7.H 421,717 16.,f3 
312,319 110.77 465,220 3.,6 
283,852 111.18 401,656 n41 
273,818 111.,0 387,512 lt.96 
308,466 11.,11 408,068 u.43 
322,742 115.66 402,400 16.56 
346,743 118.61 362,722 tt.85 

Staten Island Rapid Transit Company, New York, N. Y. 
June, 1930.. .. 224,980 lfdl 178,999 10.1 1 
July......... . 243,991 9.78 189,173 39.19 
Aug........ ... 233,371 13.91! 168,110 11.19 
Sept........... 206,908 16.93 165,525 U7 
Oct........... 205,631 10.68 167,586 6.49 
Nov........... 178,652 17.4t 161,608 0.58 
Dec........... 178,474 9.08 160,715 47.29 
Jan., 1931..... 170,387 9.58 158,982 6.36 
Feb......... .. 161,415 13.58 142,565 9.to 
Mar.......... 173,723 7.98 159,035 7.18 
Apr........... 176,863 10.76 147,210 13.13 
May .. ,....... 188,151 11.61 163,148 7.61 
June ...•....• 

Third Avenue Railway System, New York, N. T. 
.lune, 1930f,... 1,244,961 6.13 1,018,619 7.6, 
July •.•••••• ,. 1,429,730 6.18 1,212,311 8.U 
Aug......... .. 1,350,064 6.88 I, 180,853 8.08 
Sept........ ... 1,428,136 3.,8 I, 167,528 8.36 
Oct....... .... 1,456,688 4.03 1,205,455 9.73 
Nov....... .... 1,373,335 6.37 I, 146,168 10.17 
Dec........... 1,438,752 3.'9 I, 197,249 8.51 
Jan., 1931 ..... 1,393,054 6.10 1,178,797 9.U 
Jl'eb........ ... 1,274,832 ,.e1 1,070,307 8.56 
Mar ........ .. 1,418,429 3.38 1,174,984 6.86 
Apr........... 1,408,235 3.t6 1,155,880 6.~8 
May....... .. 1,464,031 4.t9 1,072,584 7.70 
June ...•.• ... 

•Decreuea or deficite are ehown by italic fiuurea. 
tNet income i• ebown lor the preceding twelve month•. 
:Excluding bueea. 

42,824 
195,195 
210,115 

16,471 
7,447 

97,567 
158,491 
123,928 
11!11,531 
109,855 
88,S00 
t8,881i 

30,052 
41,021 
49,486 
26,127 
29,723 
10,788 
5,997 
1,H8 
2,151 
1,164 

23,169 
9,268 

t9.33 
55.38 

4.03 
83.57 
95.tt 

lt0.85 
1,.63 
H.76 
68.87 
48,81 
58.61 

931.64 

30.63 
3.,99 
33.91 
60.73 
t6.11 
80.37 
9t.13 
1U.6 
93.49 
81.11, 
31.91 
63.19 

45,078 1,056.24 
2,066 106.36 

46,640 28.H 
45,636 277.91 
36,257 317.06 
12,079 130.15 
26,250 186. H 
1,69♦ 96.33 

11.n, 1t6.49 
27,364 430.88 
44,331 250,25 
76,972 32.40 

Tncrease Operating Increase Increue 
Operating or or Net or 
Revenue Decre&M ~IT"..":.. Decrease Income Deereaae 

$ Per Cent• $ Per Cent• $• Per Cent• 

United Electric Railways, Providence, R. I. 
June. 1930 .••• S32,783 13.87 478.197 5.39 
July ....•.•.. 513,367 11.0, 458,817 8.90 
Aug .••...... 495,723 

·1,:12 
442,076 

10.39 Sept .•.•••.•• 493,296 434,036 
Oct ..••••••.• st 1,803 13,76 

439:930 Nov ..•••..•. 5 6,318 1'-68 111.83 
Dec •.......•. 559.363 13.01! 460,420 111.91! 
Jan.,1931 ••.• 543,940 13.39 493,596 111.U 
Feb .......... 482.566 H,30 437,444 13.0t 
Mar ......... 524.299 10.H 480.958 9.38 
tr,r .......... 510,645 9.39 470.964 1.60 

ay ......... 509,278 10.64 474,803 7.511 
June ......... 482,703 9,4/) 438,362 8.16 

United Railways & Electric Company, Baltimore, Md. 
June, 1930... .• 1,332,275 f.63 1,043,008 t.91 
July.......... 1,236,414 6.91 964,582 6.t,J 
Aug ........... 1,198,180 8.34 831,241 18.,1 
Sept........... 1,261,734 6.11 995,805 6.0t 
Oct........... 1,354,086 7.t8 1,049,306 4.84 
Nov........... 1,263,811 10.t6 983,047 7 • .f.0 
Dec........... 1,350,553 8.19 l.0◄ 3,315 7.t5 
Jan., 1931..... 1,268,536 10.90 994,411 11.89 
Feb ......... ,. 1,136,604 16.18 891,421 16.97 
lllar.......... 1,262,429 1U0 981,026 H,76 
Apr.......... 1,253,764 13.60 966,424 13.56 
lltay ......... 1,256,334 13.18 991,107 11.93 
June ........ . 

4.583 
5,480 
3,641 
8,376 

41,223 
16,958 
51,623 

372 
'-603 
6,1133 
9,991 

16,0111 
,,633 

35,318 
14,358 
6,119 

10,050 
25,163 
9,200 

36,700 
7,388 

U,038 
12,212 
11,440 
2,206 

85.66 
77.U 

'ii.o°' 
53.80 
6,.37 

889.51 
96.68 

160. 71 
1166.73 
'55.60 
168.13 
1101.09 

4.76 
60.86 
11.,, 
16.11 
11.11 
87.30 
6'-6.f. 
69.11 

1131.16 
si11i 
8t.93 
96.99 

Monthly and Other Financial Reports 
Operating Operating Groee Net 
Reve-nue Expensee Tuee Income Jncom• 

$ $ $ $ $ 
Kansas City, Clay County & St. Joseph Ry., Kansas City, Mo. 
4 mo. end. April, 1931 134,996 I H, 923" • . . • . • • 73c 61,051 
4 mo. end. April, 1930 186,791 172,325a • . . . . . . 14,466c ,6,9311 

Leth bridge Municipal Railway, Lethhrldge, Alta. 
4 mo. end. April, 1931 14,123 13,392 
4 mo. end. April, 1930 ...... , • 

l\lemphls Street Railway, :llemphls, Tenn. 
April, 1931.. • . . .. • .. 202,809 147,470" 
April, 1930.......... 242,322 160,141 a 
12mo. end. April, 1931 2,531,369 1,847,312a 

55,350 
82,352 

684,879 
12 mo. end. April, 1930 2,896,037 l,960,739a 935,982 

l\lexlco Tramwa)·s, !\lexlt'o Cit>·, !\lex. (In pesos) 
:0.tay, 1931.. ... .. . . .. 800,620 844,240 
:\tay, I 930.. .. .. . .. . . 859,600 927,280 
5 mo. end. May, 1931 3,844,210 4,281,950 

♦3,6t0 
67,680 

.f.37,H0 
5 mo. end. :llay, 1930 4,184,210 4,460,620 f76,4IO 

!\llddlesex & Roston Stl'eet Ry., N'ewton.-llle, !\lass. 
3 mo. end. Mar., 1931 66,640 
3 mo. end. i\tar., 1930 59,315 

New York Stale ltallwars, Rot'heslcr, N. Y. 
3 mo. end. :liar., 1931 1,796,414 1,694,215 
3 mo. end. :Mar., 1930 2,229,579 1,983,406 

117,85 I 
276,963 

New York Railways, New York, N. Y • 
May, 1931........... 465,987 394,887" 
l\tay, 1930........... 486,467 433,427a 
5 mo. end. i\tay, 1931 2,198,742 l,8S0,9Sla 

71,100 
53,040 

347,791 
5 mo. end. i\lay, 1930 2,269,863 2,092,2 I 3a 177,650 

Regina Municipal Railway, Regina, Sask. 
4 mo. end. April, 1931 118,542 90,814 27,728 
5 mo. end. i\lay, 1931 141,176 110,705 
5 mo. end. lltay, 1930 ••••.• .. 

Saskatoon !Uunlclpal Railway, Saskatoon, Sask. 
3 mo. end . April, 1931 87,852 62,385 3,434 
5 mo. end. :\tay, 1931 132,975 99,672 5,189 
5 mo. end. )tay, 1930 ....... . 

Springfield Street RaUway, Springfield, !\lass • 
3 mo. end. lllar., 1931 7,209,984 7,078,100 
3 mo. end. l\tar., 1930 7,874,771 7,723,267 

133,080 
152,976 

Twin Cit)' Rapid Transit Co., !Ulnneapolls, !\llnn. 
3 mo. end. June, 1931 2,724,780 2,109,071 
3 mo. end. June, 1930 },019,470 2,226,077 

615,709 
793,392 

6 Ill o. end. June, I 931 5,707,023 4,358,474 
6 mo. end. June, 1930 6,598,966 4,766,007 

1,348,549 
1,832,958 

United Traction Co., Albany, N. Y. 
5 mo. end. May, 1931 854,857 797,383a 67, 169 
S mo. end. May, 1930 1,011,930 871,565a 147,474 

9,517 
7,0U 

7,812d 
36,910d 

128,65 Id 
403,431d 

35,382 
20,237 

t50,881 
95,613 

33, 166b 
~.003b 

55,36 lb 
131,181b 

116,656 
,o,765 
lf,015 

8,910 
28,839 

3,979 

63,861 
81,727 

112,925 
211,426 
334,242 
645,037 

Italic figuru indicate deficite. a lncludeo taxee. b Belore adjuotment bond 
interest. c Alter depreciation. d Beloi-e depreciation. 
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Practical · M AINTENANCE Ideas 

---------
6ondo/a 

r-• .. ···-· -- ·-····- 3' -····· ..• --- --»i 
I :I j';g'J /rgJ/!,pc;'_ble I 
~ssiJ, 15\\SSSMS~ 

Detoiil of Yoke 

Motor car 

r--------------- 3' --·---··--···--1 ,, ,, 
jsheefmefal-., -,,j x.J x4",mgle 

, 6()/b,rails 

Cross-Section 01 Skiol 

The New Orleans Public Service removed rails from 12 miles of open track by pulling them onto gondolas 

Rail Removal at Low Cost 
Bv A. H. GUILLOT 

Chief E,~gin-eer, Roadway Depar-t111e11t 
New Or-lea11s Public Service 

D EMOV AL of 12 miles of track was recently accom-
1'.plished by the New Orleans Public Service with 
speed and economy by the use of a novel method of 
loading rails into gondolas. Near one end of the line 
was an interchange track, and scattered along the line 
were sidings at intervals of about 1 mile. Arrangements 
were made with the steam railroads to place drop-end 
gondolas on the interchange tracks where an old inter
urban motor car transported the gondolas over the line. 

The rails were loaded into the gondola by means of a 
steel skid and a cable. One end of the skid was placed 
on the gondola and the other rested on the ground. 
The skid was fastened to the gondola by means of a 
hook and cable. On the end of the gondola nearest the 
motor car, a tie cribbing was placed. to which was 
fastened a wooden dolly with cable guards. The cable 
for pulling the rails was anchored to the motor car, and 
ran over the dolly. 

Before removing the rails. the bolts were hurnecl 
through the joint plates. and the joint was broken in 
order to insert the hook of a yoke in the bolt hole. The 
yoke was a ¾-in. piece of fle;_ible cable, 3 ft. long. one 
end of which was fastened to the hook and the other 
end was made into a loop with Crosby clips. The 
motor car pulled this rail up to the next rail in the track, 
and the yoke attached to this rail was fastened to ~he 
cable hook without stopping the movement of the first 
rail. This procedure continued until four rails were 
fastened to the pulling cable by means of yokes and 
pulled in directly on the gondola, sliding up the skid. 

After loading the four rails, the motor car was again 
coupled to the gondola by means of a quickly detach
able hook and chain, and pulled the gondola ahead so 
that four more rails could be loaded. The interval of 
each movement of the gondola was about 6 min. 

On the average, about 9,000 ft. of rail per day were 
loaded on the gondola. The crew worked ten hours, of 
which 8½ hours constituted actual working time while l½ 
hours were spent in switching operations. The crew con-

sisted of one foreman, one burner, one motorman, and 
ten laborers, resulting in a total labor cost of $50.30 per 
day. On this basis, the cost was 1. l cent per track-foot, 
or 53 cents per ton for removing and loading the rails. 
These cost figures are accur_ate only for ta·ngent track. 
\Vhere special work was. encountered the speed was re
duced to approximately 3,000 track-feet per day. 

Pressure 
Oiling 

Tank/or Car 
BY HENRY CORDELL 

Master Mechanic 
Chicago, North Shore & .Milwaukee Railroad 

FEEDING of oil by air pressure has been adopted by 
the Chicago, North · Shore & Milwaukee Railroad 

to replace the old oil can, funnels and pails used by t!1e 
.oiler or inspection forces. 

The pressure feeding is accomplished by a ¼-in. steel 
tank. l 2x24 in., which holds 5 gal. of oil. After filling 
with oil, the tank is charged with 70 lb. of air, which 
is sufficient to empty the oiler. Strap A on the base of 
the tank provides a means of fastening axles for rollers 
used in moving the oiler from car to car. The oil is fed 
to the armature, axle and journal bearings through a 
¾-in. hose and a Dossert valve. 

This device not only speeds up the work of oiling, 
but eliminates the spilling and waste of oil as well as 
keeping out the dirt. 

Oil fil/in9 plug--.. 

l.J 

··S gal. ·fank 
fesfed fo /()Olb. 

Tank used to lubricate 
car equipment by 
force feed 
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Full Composition Insulator for 
Feeder Wires 

Composition prongs in this 
feeder wire insulator have 
reduced accidents 

FOR many years the stand
ard insulator used in 

Brooklyn for supporting 
overhead weatherproof insu
lated feeders was the ordi
nary saddle top type with a 
body of insulating material 
supporting a metal cap with 
prongs, between which the 
wire rested. The only places 
where full composition insu
lators were used were at 
corners or similar locations 
where it was necessary to use 
the side groove. Occasion
ally, however, men were 
burned by touching simul
taneously the metal cap of 
the insulator and some 

grounded metal, such as tl:e trolley pole or a portion 
of the elevated structure. Of course, this occurred only 
when the weatherproof insulation of the wire had been 
worn completely through and the cap has thus been made 
alive. 

To avoid such accidents, ev~n though they occurred 
infrequently, it was decided to standardize on an insula
tor similar to the one in use, but without the metal cap. 
At that time there were no insulators of the desired 
type on the market. but a satisfactory design was de
veloped, the new insulator being a modification of the 
ordinary top and side groove insulator, the prongs hav
ing been made longer so as to do away with tying in 
the wire on straight line work. These insulators have 
proved satisfactory in service and the railway has stand
ar_dized upon them. 

Joint Booster Saves 
Track* Bv M. W. WALES 

Engi11ccr of fVoy a11d Structures 
Winnipeg Electric Co111po11:y 

DURING 1930. we reinforced 300 joints with scrap 
rail. as shown in the illustration, on one of our open 

track lines where 70 per cent of the joints were low 
and 10 per cent were badly cupped. When these boost
ers were installed the track was put in first-cla.ss operat
ing condition. Joints were tightened and built up by 
welding and grinding. The boosters were made from 
scrap rail of the same weight as the rail in the track. 
The total cost of each booster, including the installation, 

*Submitted in ELECTRIC RAILWAY JouR!\'AL Pri:;e Contest. 

the labor necessary for cutting the rail and the scrap 
value, was 65 cents. 

When the tracks were inspected this spring, it was 
found that where joint boosters were installed, the joints 
were still in first-class condition. On the other hand, 
joints without boosters on the same line were beginning 
to go bad again, and will need considerable repair. As 
a result of this trial, we are planning to install at least 
300 more joint boosters. 

Modern "Sesame" Opens 
Garage Doors* BY J.C. DE LA RosA 

Toronto Tra11sportotio11 Commission 

DURING the severe cold weather we experience in 
Toronto it is urgent that garage doors be kept shut 

except for short intervals to permit entrance and exit 
of buses. To accomplish this without an attendant at 

a 

Exif doors 

Closing- lead

Open,119 lead-

a 

Enfrance doors 

4way 
lock 
switch 
oufsic/Q 

Closmg lead

Opening lead--

3way 
pull 
swifch 
lnsic/11 

C/o~ing 
confro/ 
oufside 
garage 

Opening --....JL--------------' 
confrol 
inside 
garoge Toronto garage doors are 

110-v. A.C. controlled from the 
bus driver's seat 

the doors a scheme was devised to open garage doors 
by inserting a key in a four-way lock switch located at 
the point of entrance within reach of the operator while 
sitting in the bus. After the bus has been driven into 
the garage and clear of the doors they are shut again 
by pulling a cord on a three-way pull switch conveniently 
located. A similar arrangement is provided for the 
exit doors. A cord controlling a single-pole momentary
contact pull switch can be made to energize a solenoid 
which closes a switch in the control circuit of the exit 
door. \Vhen this cord is pulled, the exit doors will open. 
After driving out of the garage and clear of the doors 
a momentary-contact push button is found, which can 
be made to energize another solenoid and thus close the 
doors. The closing switches of both solenoids at the 
exit doors are operated on a balanced principle so that 

when one switch is closed the other is 
opened. 

Section Through 
Rail Joint k---············---·-· 2':3" -·······--------->j 

As part of the door mechanism at both 
the entrance and exit, a mechanical switch 
automatically" opens the circuit upon the 
completion of one operation. and at the 
same time closes the other circuit for the 
succe~ding operation. Entrance to the 
garage can be had only with a key, and 
then only through the entrance door. 

Joints reinforced with scrap rail have shown better wearing 
qualities in Winnipeg 

ELECTRIC RAILWAY JouRNAL-Vol.75,No.8 
426 



Control Equipment Profits by 

ADEQUATE INSPECTION 
By G. L. M OSES 

Renewal Parts Engineer 
Westinghouse Electric and Manufacturing Company 

LGHT inspection of car control equipment should be 
made frequently enough to discover incipient de
fects and so prevent road failures. The periods 

which have been found satisfactory are 1,000 miles or. 
one week, depending on whether the time or the mileage 
basis is used. Only minor repairs should be made on the 
car during inspection. Major repairs should be made 
by replacing the faulty apparatus with new or repaired 
parts, making the necessary repairs at the bench on the 
parts remO\·ed. 

All apparatus should be kept free from dust , dirt , 
grease, gum, moisture and injurious oils and acids. 
Equipment may be cleaned by blowing it out with com
pressed air, but moisture in the air must be avoided 
Insulated bolts supporting parts should be kept clean. 
The leads should be inspected for signs of overheating or 
breakage. If such are observed the cause should be de
termined and corrected at once. 

During inspection and repair power should be kept off 
the car by pulling down the trolley and opening the main 

Inspection Detail Outlined Master Controllers 
I. Check to insure that it operates freely 

and yet notches positively in each position. 
2. Check the interlock between the main 

drum and reverse drum. 
K Controllers 

1. Check cover for fit and make sure 
that the latch holds it securely. 

2. Check interlock between main and re
verse drum to make sure that reverse han
dle cannot be removed with reverse drum 
thrown in either direction and that main 
drum cannot be operated with reverse drum 
in "off" position. 

3. Check play in drum bearing (not to 
exceed /11.-in. total in any one bearing). 

4. Inspect arc deflector and replace any 
plates burned to a depth of ¼ in. or more. 

5. Inspect main and reverse drum seg
ments and arc ing tips and replace those 
burned or bad Iv worn ( -111. in. deep). 

6. File smooth and clean any segments 
that are slightly burned or have burrs. 

7. Replace fingers with as much as ¼ in. 
to /4 in. worn off the contact. 

8. File clean any fingers with slight 
burrs or burned spots which may be con
tinued in service. 

9. Adjust fingers to have l in. rise from 
free position to position on drum. Check 
in all notches. 

10. Check finger pressure (on old style 
fingers 6 to 8 lb.; on compensating fingers 
3½ to 5½ lb.) 

11. Lubricate drum segments with light 
oil by means of brush or cloth, wiping 
off surplus. 

12. Lubricate bearings with light ma
chine oil. 

13. Operate controller several times, 
checking for ease of action and positive 
notching. 

Handle Switches 

I. Remove cover and inspect. 
2. Replace burned contact carriers and 

clutch fingers. 
3. Check drum segments and fingers and 

replace where worn or burned. 
4. Check alignment and clearance be-

tween upper and lower clutch. This 
should be n in. to n in. 

5. Check drum for tightness of set screw 
fastening it to controller shaft. 

6. Operate several times with power on 
and note both electrical and mechanical ac
tion. 

Platform Circuit Breakers 

I. Remove cover and arc chute and in
spect wearing, burning and current-car
rying parts. 

2. Inspect contacts and arcing horns. 
Contacts should be replaced when 12 in. 
material has been worn or burned away. 

3. Replace arc chute parts which are 
burned as much as half way through the 
material. 

4. Operate several times to check free-
dom of movement. 

Line Switches and Swi tch Groups 

I. Check for tightness of covers. 
2. Replace contacts when worn or burned 

away as much as l in. 
3. Replace badly burned arcing horns. 
4. Replace arc chute parts when burned 

half way through. 
5. Tighten all terminal bolts and current

carrying connections. 
6. On switches with main wiring com

partment, carefully blow out all dirt and 
foreign matter with clean dry air. 

7. Check alignment and freedon of oper
ation of all moving parts. 

8. Clean all insulation, particularly on 
bolts supporting the apparatus. 

9. Inspect interlocks for wear or burning 
of contacts and fingers, replacing any dam
aged parts. 

10. Check overload relay for ease ol 
movement, setting of trip and burning of 
contacts. 

11. Inspect resistor tubes for signs of 
overheating. 

12. Use control voltage (and air for 
pneumatic equipment) operate switches to 
make sure that each has positive action and 
is not sluggish either in opening or closing. 
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3. Inspect and test tension of all fingers. 
Tension should be from l l to 3 lb. accord
ing to the type of finger. Fingers must 
make good contact in all positions. 

4. Replace fingers which show signs of 
stubbing or have burrs from arcing. 

5. Smooth up the drum if it has any 
rough or burned spots. 

6. Lubr icate drum segments with light 
machine oi l. 

7. Lubricate bearings with machine oil. 

Reversers 
1. Check covers for tightness of fit and 

positive latching. 
2. Inspect for overheating of drum con

tacts and fingers. 
3. Replace fingers that are worn ¼ in. 

deep, are burned or show signs of losing 
contact pressure. 

4. Lubricate drum contacts with light 
machine oil with brush or cloth, and wipe 
off excess. 

5. Lubricate bearings with light machine 
oil. 

6. Operate by hand and by power to 
check ease of movement. 

Fuse Boxes 
1. Observe fuse to see if it is burned or 

shows obvious signs of heavy overloads; 
replace if badly oxidized or broken. 

2. Check tightness of clamps holding 
fuse in place. 

Main Knife Switches 
I. Inspect for signs of overheating. 
2. Check contact between blade and jaws. 
3. Check for alignment and tightness of 

all parts. 
Resistors 

1. Look for burned-out resistor elements. 
2. Inspect for signs of overheating. 
3. Check for loose bolts and connections. 
4. Remove any dirt accumulations. 



knife switch. When power is absolutely necessary for 
checking the action of the apparatus extreme care should 
be exercised. 

With pneumatic control the air supply should be 
checked and all valves and joints inspected for leaks. 
Drain cocks should be opened to discharge moisture. 

Upon completion of detail inspection and repairs a 
sequence test should be given the control to make sure 
that all apparatus functions properly and the sequence of 
operation is correct. With K type control, the car should 
be operated in both directions, making sure that the line 
switch comes in and drops out properly and that the 
car accelerates correctly. On remote control equipments, 
the switches should be operated with the main knife 
switch open and the car operated in both directions to 
make sure that the car accelerates properly. 

Details to be observed in inspection of control are 
given in the instructions. 

Expander Saves Piston Rings* 

This piston ring expander 
has a stop that prevents 
stretching the rings too far 

BY CHARLES HERMS 

General Foreman 
San Diego Electric Railway 

PISTON rings are in-
serted in the grooves by 

means of pliers with V
shaped slots at the ends. 
Before the rings are 
slipped over the head of 
the piston they are ex
panded, and unless this is 
done with care the rings 
will be stressed beyond 
their strength and break. 
\Ve use pliers with a set 
screw which can be ad
justed to limit the extent 
to which the rings are ex
panded. The maximum 
opening of the pliers is 
determined when inserting 
the first ring, and the 

screw is set for this limit. The other rings can then be 
expanded without fear of breakage. 

Testing Railway Motors 
in the Shops* 

BY CHRIST REJNKER 

General Foreman J.1 cclianical Department 
Cleveland Railway 

REPAIRED motors are now tested thoroughly in the 
shops of the Cleveland Railway before they are 

mounted on the car. Previously, when the motors were 
tested on the cars some of them passed the short .circuit 
test, but failed later in operation because it was impos
sible to locate all defects. With the present method, the 
workman determines immediately if the motor is in sat
isfactory condition. The method also saves time, since 
if a defect is apparent, it is not necessary to dismount 
the motor from the truck and return it to the repair 
room. 

The motor to be tested is placed on a stand and is 

*Submitted in ELECTRIC RAILWAY JOURNAL Pri::e Contest. 

SSOv. trolley 
.Motors are tested in the Cleveland Railway 

shops with equipment connected as shown in 
the diagram 

,8Sarnp. 
•swifcn 

~ .J.. 

Circvit- bre'cr'ker A::, 
Sfart- buft-on' : 

St-opbuffon• 

connected up as shown in the diagram. The resi!'tanct 
grids are mounted overhead along with the circuit 
breaker, so that they are out of the way of the workmen. 
When the motor has been connected, the workman 
presses the starting button. The armature should reach 
full 5peed almost immediately. It is allowed to run and 
carefully watched. Overheating of bearings indicates 
that they are fitted too tight. If the motor speed is toG 
high, too low, or irregular, defects are indicated whid 
must be corrected. Failure to start indicates an opet 
field, in which event the line switch does not close. 

The approximate· cost of this equipment is $110 

Philadelphia's Trolley-Break Record 
Continues at High Level 

BY H. s. l\It;RPHY 

Staff Engineer 
Philadelphia Rapid Transit Campa1iy 

D ECO RDS of trolley breaks are always of interest to 
.I' electric railway operators. The last report of the 
Trolley \Vire Committee of the American Electric Rail
way Engineering Association shows that during 1929, on 
approximately 11,000 miles of electric railway lines, there 
was an average of nine trolley breaks every two days. 
This is one break for every 250,000 car-miles. 

The Philadelphia Rapid Transit Company has shown 
a consistently good trolley break record ever since the 
Trolley \Vire Committee started to accumulate data on 
breaks in 1921. This property for the last seven years 
has had an average of one trolley break every 4¼ days, 
or one break for each 828,000 car-miles. This includes 
breaks due to all causes. The record for breaks under 
the control of line maintenance forces, usually called 
breaks due to wire and fittings, is one for every 9.8 
,fays, or every 1,910,000 car-miles. During this seve~
year period 499,000,000 car-miles wer~ operated. This 
fiaure includes 1,400,000 trolley bus-miles. The present 
le~1crth of line on a single-track basis is approximately 
567 miles of rail and 13 miles of trolley-bus line. 

The record for each year, both as to number of breaks 
and breaks per 100,000 car-miles, is shown in the table. 
During the first five months of 1931, there have been 
only four breaks all due to causes beyond the control 
of the line maintenance forces. Approximately 30,000,-
000 car-miles were operated during this period. 

Year ............... .. 
1924 ................. .. 
1925 .................. . 
1926 .................. . 
1927 .................. . 
1926 ................. .. 
1929 .................. . 
1930 ........... . ...... . 

Trolley Breaks 

Total 
95 
67 

114 
66 
65 
76 
59 

602 

Due to Wire 
and Fittings 

39 
36 
5 ◄ 
40 
35 
36 
21 

261 

Trolley Breaks per 
I 00,000 Car-Miles 

Total 
0. 128 
0. 130 
o. 166 
0.118 
0. 121 
0. 11 ◄ 
0.093 

0. 121 

Due to Wire 
and Fittings 

0.053 
0. 054 
0.060 
0. 055 
0.050 
0.054 
0.033 

0.052 
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l\Iarket, Chestnut and Walnut Streets in downtown 
Philadelphia are three of the heaviest traffic streets in the 
world. No trolley breaks from any cause have occurred 
on Market Street since 1927, and none have occurred on 
the other streets since 1923. This means that 1,200,000 
cars have passed under the Market Street wire and 
3,600,000 cars under the Chestnut and Walnut Street 
wire since the last break. The normal life of the wire 
under this heavy service is between 1,600,000 and 2,200,-
000 car movements. 

These results have been attained without excessive 
expense for maintenance or renewals of trolley wire. 
The amount of wire used for replacements has been 
steadily decreasing. The principal contributing factor has 
been a maintenance force trained to prevent breaks by 
knowing the heavy-wear spots, and making simple inex
pensive repairs in time to avoid trouble. A large por
tion of the responsibility has been placed on the linemen, 
who are the only men who can prevent trolley breaks. 
The results, in my opinion, show that this confidence has 
not been misplaced. 

In recent years a number of companies have made 
trolley-break records somewhat better than this, but we 
know of no equal sustained performance over so long 
a period. If there are any other records as good or 
better than this it would be interesting and instructive to 
hear about them. 

Uniform Classification Proposed 
for Bus Pull-Ins 

T O MEET the present need for a uniform method 
of recording the cause of equipment failures in bus 

operation, Bus Transportation suggests a classification 
of vehicle parts as a basis upon which to form a standard. 
The system of classification is flexible so that it can be 
made to serve the needs of large or small companies. 

"Equipment failure" has been adopted as the desig
nation for all kinds of failures on the road. The fol
lowing definition was given: 

An equipment failure includes any instance where the bus fails 
to fulfill the run assigned without special attention or repairs, 
or arrives at destination more than five minutes late due to me
chanical failure. 

Effect of Worn Carbons on 
Motor Commutation BY JOHN S. DEAN 

Renewal Parts Enginet,-
. Westinghouse Electric & Manufacturing Company 

IN DIRECT-CURRENT railway motors the current 
must be led into the armature windings at definite 

points commonly called the neutral positions. These are 
determined by the throw of the leads of the armature 
coils and with some few exceptions this places the 
brushes along the center line of the main field coils. 
The brush-holders of most railway motors are perma
nently located in the neutral positions, which must always 
be maintained exactly in order to obtain the least spark
ing at the brushes. 

A worn carbon•·· · 
in a new brush 

holder 

~~ . ./ ~-~, ,-·,?{ 
Shifting of the brush 

position from ne11fral 
"---.( ,, 

··· A new carb"on 
in a worn bru$h 

ho/cler 

How worn car
bons and 
brush-holders 
affect the 
neutral po
sition 

The condition of the brush-holder boxes and carbons 
plays an important part in good commutation. If the 
motor brushes have developed considerable side wear, 
they may be shifted ahead as much as ¼ in., throwing 
them out of the neutral position by that amount. Fur
ther, if the inside of the carbon-way of the brush
holder is badly worn, even though a new brush is used, 
it may be shifted ahead about -h in. When a motor is 
operated with a combination of badly worn brushes in 
worn carbon-ways, the brush contact may be shifted 
ahead as much as -h in. from the neutral position. If 
the brush of a motor is shifted ahead of the neutral 
position or in the direction of the rotation of the arma
ture, the commutation tends to become very poor. In
spection and brush renewals are essential to prevent the 
development of bad sparking, which may finally cause 
the motor to flash over and blow to ground. 

Classification of Vehicle Parts for Equipment Failure Records 

Engine and Related Units 
(Except Electrical) 

GROUPS 110 to 160 

110. Eugine proper 

111, Shaft bearings 
(a) Rod 
(b) Main 

112. Piston pins 
113. Camshaft 
114. Valve mechanism 

(a) Cam followers 
(b) Lifters 
(c) Valves proper 
( d) Rocker arm as

sembly 

115. Oil system 
(a) Frozen engine 
(b) Low pressure 
(c) Gage 

116. Gaskets 
(a) Head 
(b) Other 

120. Spark pings 

I 30. Fuel feed 

131. Carburetor 

132. Gasoline system 
(a) Vacuum tank or 

fuel pump 
(b) Gas line 
(c) Gas tank 
(d) Gage 

133. Accelerator 

140. Cooling system 

141. Radiator 
142. Water system 

(a) Water pump 
(b) Hose connections 
(c) Gage 

143. Fan assembly 
(a) Fan and hub 
(b) Belt 

150. Air system 

Chassis 
GROUPS 210 to 240 

21 O. Springs 

211. Leaf 
212. Air 

220. Steering gear 

230. Axles and wheels 

231. Rear axle assembly 
(a) Differential 
(b) Final drive 
(c) Shafts 
(d) Axle housing 

232. Front axle 
233. Wheels 

(a) Bearings 
( b) Wheel proper 
(c) Rims 

151. Compressor 240. nrakes 
152. Tank, fi,ttlngl!I and 241 _ Service 

gage 242. Emergency 

160. D rive Hoe (to rear 
end) 

161. Transmission 
162. Clutch 
163. Shaft 
164. Unlve,·sals 

Electrical System 
GROUPS 310 to 330 

310. lll aln eleetrlcal units 
311. Generator 

312. Starter 
313. Battery 
314. Voltage regulator 
315. Heavy duty cable 
316. Ammeter 

320 Ignition systf'm 

321. Coil 
322. Distributor 
323. Hlgh-tenslonwlring 

330. Body electrical units 

331. Lights 
(Sub-divide ac
cording to clr-

332_ Hoc~ts, If desired) 

333. Bells or buzzers 

Body and Accessories 
GROUPS 410 to 420 

410. Body proper 

Ht. Doors 
412. Seatl!I 
413. Other 

4 20. Body accessorl,-s 

421. Windshield wiper 
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422. Speedometer 
423. Fare box or regia

ter 
424. Heater 
425. Other 

Tires 
GROUP 510 

510. Tire tronbl" 

Miscellaneous 
GROUP 610 

610. Ont of gas, oil or 
water 

611. Gas 
612. Oil 
613. Water 

Not Chargeable 
GROUP 710 

710. Not ehargeable 

711. Accident 
712. Stuck In l!lnow or 

mud 



NEW PRODUCTS 

,, 

Bus Ventilator con
sists of a top portion 
pressed from lead
coated steel designed 
to give maximum ve
locity of air, and a mo
tor wound for 12 volts 
to which is attached 
a fan blade to exhaust 
the air at 160 cu.ft. per 
minute with the bus 
at rest, and 200 cu.ft. 
per minute at 10 to 15 
m.p.h. The motor and 
fan are removable and 
replaceable by loosen
ing two screws. J\f a1111-

fact11rer: Electric Serv
ice Supplies Company, 
Philadelphia, Pa. 

for Use by 

the Railways 

II" 

, •• ,,,. \11 11 

•111111111'" 
,-; lh• 

.:!_"ilkt C't, .:-- • 

Dash-Illuminating Head
light is recess mounted and 
employs an auto-type ray
deflecting lens that projects 
a diffused light well in 
front of the car. A circu
lar side lens of Pyrex heat
resisting glass for illumi
nating the dash eliminates 
the need for additional 
lighting where dash illumi
nation is desirable. J\fa1111-
fact11rer: Ohio Brass Com
pany, ~lansfield. Ohio. 

Steel Tank Mercury-Arc Rectifier is designed 
for the conversion of alternating to direct current 
over wide ranges of voltage and current. The 
rectifier consists of a mercury pool cathode and 
anodes inside a steel tank with facilities for 
condensing the mercury vapor, and the necessary 
auxiliary apparatus for maintaining the proper 
vacuum and temperature conditions. J.fa1111fac

t11rer: \Vestinghouse Electric & Manufacturing 
Company. 

Gear and Pinion Puller can develop a force of 125 
tons or 225 tons by means of a rachet wrench. A 
secondary rachet wrench can take up all the slack by 
developing a force of 15 tons. The power plant proper 
can be raised or lowered with the two wheels at the 
top to give a vertical adjustment of 10 in. 
Ma1rnfact11rcr: Clark Manufacturing· Company, Bird 
Haven, Va. 

!:,. 'lh 

Trolley Ear has been designed for use with renewable copper 
sheaths. The ear is of cast bronze metal. having lips that peen 
over the wire in the usual manner. The renewable copper sheath 
is attached to the ear by lugs, which are easily lapped over to form 
the locking position. The sheath can be renewed without 
disturbing the bronze ear casting. J\f a1111fact11rer: Electric Rail
way Equipment Company, Cincinnati, Ohio. 
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NEWS of the Industry 
Improvement Projects 

Hopewell, Va.-The new rail anct ou~ 
terminal being erected ay the Peters
bu rg, Hopewell & City Point Railway 
here is nearing completion. The build
ing will add materially to the appearance 
of the business section. On the main 
floor will be waiting rooms for white 
and colored patrons and a modern and 
up-to-date lunch stand and magazine 
store. The restrooms will be on the 
second floor. The building represents 
an investment of more than $12,000. 

+ 
Providence, R. I.-The United Elec

tric Railway has petitioned the Public 
Utilities Commission for permission to 
lay double tracks in that part of North 
Main Street between Benefit Street and 
Doyle Avenue. Authority has been 
asked also to install a double turnout 
in Manton Avenue, between Glenbridge 
Avenue and Raritan Street, and a single 
turnout on Manton Avenue between 
Florence and Joslin Streets. 

+ 
Vancouver, B. C.-The British Colum

bia Electric Railway has commenced a 
new track-laying project here on Gran
ville Street. This work is all being done 
between midnight and 8 a.m. 

414 Buses Now Used 
by Pacific Electric Railway 

Growth of Operation at Los Angeles Recited 
by Official at Interstate Commerce Commission 
Hearing. Interesting Comparative Statistics 

R A. SMITH, passenger traffic man
. ager of the Pacific E lectric Rail

way, outlined before the Interstate 
Commerce Commission at Los Angeles 
some time ago, the reasons for the opera
tion of motor coach passenger service 
by the Pacific Electric Railway and its 
affiliated organizations, also the extent 
of such operations. Operations of rail 
lines, as well as motor coach lines, com
prise a service both between communi
ties and cities, as well as a local or street 
car service within seve ral cities and 
communities. 

Effective May 10, 1917, by enactment, 
the California Railroad Commission was 
g iven control of motor coach lines to the 
extent among other things of requiring 
the securing from such commission of 
a permit of necessity and convenience 
for the operation of new lines, except 
where operation was entirely within the 

lished in competition with the Pacific 
Electric, although a number of lines 
have been established between terminals, 
but run over what might be said to be 
non-competitive territory. 

I I 
corporate limits of an incorpor_ated city. 

h H owever, such enactment permitted the 
Fare C anges continued operation of such lines as 

=-------------------- were operating 111 good faith prior to 

The Pacific Electric Railway felt that 
its rail lines were giving good service 
and at reasonable rates and should be 
protected, but the tremendous increase 
in population in the general territoty 
served by its lines, together with the 
development of territory in districts a 
considerable distance away from estab 
lished lines, offered very attractive fields 
for independent operators into newly 
developed territory, frequently in direct 
competition to existing lines of the 
Pacific Electric Railway. In order to 
protect the citizens and communities 
using and depending upon a continuation 
of good service at reasonable rates, from 
an inferior service at higher rates, as 
well as to preserve its property and busi 
ness the Pacific Electric Railway bega1 
to establish lines of its own. The firs 

. operation of the company was the pur 
chase in 19 I 7 of an independent motor 
coach line operating between Sa1 

(Continuccl on Page 437) 

Jacksonville, Fla.-City councilmen 
have been petitioned to adopt a resolu
tion asking the Council's Public Service 
Committee to negotiate with the Jack
sonville Traction Company with a view 
toward establishment of a 5-cent zone 
fare. 

+ 
Baltimore, Md.-Mrs. Eva A. Mc

Greevy has asked the Public Service 
Commission to direct the United Rail
ways & Electric Company to reduce the 
number of fares from two to one be
tween the city and Spring .Grove Hos
pital, a state institution. She contends 
that many poor persons who go to the 
hospital to visit relative s are unable to 
pay two fares. 

+ 
Vancouver, B. C.-The city has de

cided against a survey of the British Co• 
lumbia Electric Railway's system at al\ 
est imated cost of $35,000. lnstead, the 
city's outside auditor will check the 
company's books preliminary to nego
tiations for a renewal of a three-vear 
contract covering fares. · 

Bus O peratio11s 

Schenectady, N. Y.-The Public Serv
ice Commission has approved the action 
oi the Schenectady Railway under its 
order of July l in substituting bus serv
ice for railway service between Schenec
tady and the village of Scotia, and in the 
towns of Rotterdam and Glenville. ., 

(LC1te News Continued on Paye 432) 

May 10, 1917. 
Prior to the date of enactment, a num

ber of independent motor coach lines 
competed with the Pacific Electric. In 
some cases such conwetition was by di
rectly parallel lines, and in other cases 
competition was between important 
teQninals, the routes traversing a differ
ent intervening territory. 

Since May 10, 1917, no parallel opera
tion by independents has been estab-

Coming Meetings 

Aug. 6-8 - Pacific Claim Agents 
Association, Stockton, Cal. 

A og. 13 - Transportation Section, 
Wisconsin Utilities Association, Hotel 
Retlaw, Fond du lac, Wis. 

Aug. 14-Annual Convention, Wis
consin Motor Coach Association, Hotel 
Retlaw, Fond du lac, Wis. 

Sept. 9-10-Central Electric Rall
way Master Mechanics' Association, 
Cincinnati, Ohio. 

!-'ept. 26-0ct. 2-Annual Conven
tion, American Electric Railway 
Association, Atlantic City, N. J . 

Sept. 28-29-Annual Convention, 
National Assoclatton o! Motor Bus 
Operators, Atlantic City, N. J. 

Jan. 27-29, 1932-Electrlc Railway 
Association o! Equipment Men, 
Southern Properties, Richmond, Va. 

Coral Gables Went in for 
Municipal Ownership! 

A plan for refinancing the entire 
bonded and floating debt of Coral 
Gables, Fla., has been agreed upon after 
a series of conferences with the City 
Commission, according to the Bond 
holders' Protective Committee. The en 
tire debt is to be refunded by bonds and 
corporate stock bearing 6 per cent in 
terest. The bonds will be due in 40 
years. Provision will be made for 

·amortization of the bonds beginning in 
the sixth year. It was deemed doubtful 
whether, prior to that date, the city can 
raise more than the interest charges. 
but if funds in excess of interest charges 
are raised during these years, the sur
plus is to be paid into a special account 
for the benefit of creditors. 

The corporate stock is intended to per
mit creditors to benefit by any recovery 
on the part of the city from the present 
level. The obligations are payable solelv 
from the corporate stock trust fund anrl 
the physical properties of the public 
utilitie s are pledged to this fund. The 
city also agrees to include in its budget 
a proper de_ureciation reserve for utilities 
in an amount to be agreed upon; and 
the premiums for insurance against lia
bilities incurred fo the operation of the 
municipal street railway and bus lines 
and other utilities. 
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Bus Operations I 
(Continued from Page 431) 

Pittsfield, Mass.-The Pittsfield Yel
low Cab Company has petitioned the 
City Council for a franchise to operate 
buses on six routes at 5-cent fares in 
territory now covered by the Berkshire 
Street Railway with trolley service. The 
Yellow Cab had previously asked for a 
permit to run between Pittsfield and 
Dalton. 

+ 
Milwaqkee, Wis.-Extension of the 

bus service of the Milwaukee Electric 
Railway & Light Company on Fond du 
Lac Avenue from the present terminus 
at North 60th Street to Hampton Road, 
in Wauwatosa and Granville, has been 
denied by the Public Service Commis
sion. The extension was asked by 112 
residents of the district affected. The 
commission found that the bus line was 
operated at a loss last year. 

+ 
Kansas City, Mo.-The Warwick bus 

route, downtown trunk line of the Kan
sas City Public Service Company, was 
discontinued on July 4, the buses, thor
oughly overhauled, being placed on the 
Benton line. The Warwick line lost 
$165,000 in five years, and its revival 
is unlikely. The discontinuance leaves 
three downtown trunk lines. Fourteen 
Twin Coaches, ordered by the Kansas 
City Public Service Company in June, 
probably will be used to replace double 
deckers on the Armour-Paseo line. 

+ 
Beverly, Mass.-The Eastern Massa

chusetts Street Railway has been granted 
a permit to operate bus service from 
Centerville to the railroad station here 
at a 5-cent fare. Taxi drivers opposed 
the permit. 

+ 
Monroe, La.-Advisability of adopting 

trolley buses for use in the northern part 
of Monroe will be considered by the 
City Commission, which is in charge of 
the Monroe Municipal Railway, when 
it becomes necessary to remove street 
car tracks from Louisville Avenue to 
clear the right-of-way for the new traffic 
bridge across the river. 

+ 
Springfield, Mass.-The Springfield 

Street Railway plans to operate a bus 
line between Westfield and Springfield 
to supplant the present trolley system. 
Petitions have been filed with West 
Springfield Selectmen to cover the route 
in that town. The railway has made 
trial bus trips to ascertain better traffic 
approaches in Springfield. 

Service Changes 

Chicago, Ill.-Additional rail-air serv
ice is afforded North Shore Line cus
tomers in travel to points east and south 
of Chicago, under a hook-up with the 
Century Air Lines, Inc. This new serv
ice materially reduces the running time 
between the cities served. It supple
ments hook-ups already established with 
the National Air Transport, and the 
American Airways on the route formerly 
known as the Universal Air Lines. 
Under the new arrangements, direct 
service is operated between North Shore 
Line communities and Detroit, Mich.; 
Toledo and Cleveland, Ohio; South 

Cincinnatus 

A COLLEGE professor, driving 
through Kentucky, was kind to 

two strangers on the road. They de
sired a lift and he took them into his 
machine. Then, having him in their 
power, they killed and robbed him, 
drove off with his car. 

Cincinnatus never picks anyone up, 
as much as he admires the exemplary 
act of Good Samaritan on the road 
to Jericho. The unhappy fate of the 
gentle college professor has been suf
fered also by others in these past 
years. The cautious motorist prefers 
loneliness to the company of strangers. 

-Cincinnati Post. 

Bend, Ind., Springfield, Ill., and St. 
Louis, Mo. Schedules for the through 
trip to any of the cities embraced in the 
new hook-up are arranged by the North 
Shore Line ticket agents in the four 
cities. 

+ 
Seattle, Wash. - The Lake Burien 

street car service, long maintained by the 
Municipal Railway, has been perma
nently abandoned between White Center 
at the south city limits and the end of 
the line at Seahurst. Transportation will 
be handled by privately owned buses. 
According to railway officials, the Lake 
Burien service has been pperated at a 
loss for several years. The Supreme 
Court recently approved abandonment. 

+ 
Laurel, Miss.-Crews of the Missis

sippi Power Company are engaged in 
tearing out the tracks of the interurban 
line between this city and Ellisville 
under an agreement made recently be
tween the city of Ellisville and the com
pany. Tracks are to be removed to the 
city limits of Laurel but service in the 
city is to be continued. 

+ 
Sydney, N. S.-The Public Utilities 

Board has been holding hearings here 
and in Halifax on the petition of the 
Cape Breton Electric Company, to be 
permitted to withdraw electric railway 
service in Sydney. The company's elec
tric lines consist of 16½ miles of track 
w ithin Sydney and 16½ miles of single
track line operated as the Sydney & 

SPEED 
is the Order of the Day and Age. 
Are you, Mr. Manufacturer preparing 
for the coming business revival? If 
not, 

NOW IS THE TIME. 
Don't neglect the 

50th A.E.R.A. Convention 
next September 

EXHIBIT 
your products. Meet prospective cus
tomers. Renew acquaintances. Make 
new friends. One week at Atlantic 
City with an exhibit will Speed busi
ness to your plant and Dollars to your 
treasury. 

You are invited 
THE EXHIBIT COMMITTEE. 
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Glace Bay Electric Railway. The re
duction in the tram receipts are at
tributed to the increase in the use of 
the private auto, and to the introduction 
of so-called "jitneys" in Sydney and 
Glace Bay. The application to with
draw service is being opposed by the 
city of Sydney, but its plea for delay in 
the consideration of the matter has been 
rejected by the commission. 

+ 
Los Angeles, Cal.-The Los Angeles 

Railway has been authorized by the 
Railroad Commission to reroute its 
motor coach line now operated along 
Mines Avenue and \Vhittier Boulevard. 

+ 
Memphis, Tenn.-Service on the Fair 

Grounds line of the Memphis Street 
Railway on Madison Avenue has been 
speeded up by the addition of more cars 
and the abolition of trailer trains. The 
morning service from 6 to 9 o'clock has 
been increased from a five to two-minute 
headway, as has the evening service 
from 5 to 7 o'clock. The midday head
way on this line continues at six 
minutes. 

+ 
Marion, Ohio-The Columbus, Dela

ware & Marion Electric Company has 
petitioned the Ohio Public Utilities 
Commission for authority to file a new 
time schedule reducing from eight to 
four its railway round trips per day, 
between Marion and Bucyrus. The pe
tition will be heard on July 29. 

+ 
Alliance, Ohio-Immediate abandon

ment of freight service between Canton 
and Salem by the Stark Electric Rail
road has been authorized bv the Public 
Utilities Commission. \Vit.h the aban
donment of the Youngstown & Ohio River 
Railroad and the partial withdrawal of 
service by the Northern Ohio Traction, 
the Stark Electric now has no outside 
connection. 

Binningham, Ala.-Due to construc
tion of underpasses for Twentieth Street, 
the Birmingham Electric Company has 
been forced to reroute several of its 
railway lines. On completion of the 
underpasses Twentieth Street will open 
a clear route with rail crossings elimi
nated. The maze of steam railroad 
tracks at grade on Twentieth Street, 
from Morris Avenue to Powell Avenue, 
has long constituted a tremendous handi
cap in maintaining railway schedules. 

+ 
Rockland, Me.-The Central Maine 

Power Company abandoned the 16-mile 
Rockland, Thomaston & Camden Street 
Railway on July 25. This route was 
built in 1892-93. Freight transportation 
was discontinued last August. Bus 
service may be substituted, but not by 
the Central Maine Power Company. 

+ 
Birmingham, Ala.-Prior to the re

cent opening of Birmingham's new mu
nicipal airport the question of handling 
traffic to and from the field became para
mount. Since the rail lines of the 
Birmingham Electric end from 2 to 3 
miles from the port, the situation was all 
the more acute. Happily a solution was 
found and put into effect. The Birming
ham Electric Company has agreed to 
run buses from their lines on regular 
schedule. It is expected that eventually 
this 615-acre airport will be served by 
trolley and bus. 



$500,000 Milwaukee Project 
Started 

Construction will be started immediately 
on the Lakeside belt line, a 6-mile electric 
railway project of the :Milwaukee Electric 
Railway & Light Company through parts 
of the towns of Lake and Greenfield. All 
contracts for grading, concrete work and 
steel fabrication are being placed with Mil
waukee firms, and it is specified that local 
labor be employed exclusively. _lhe esti
mated cost of the project is $50v,OO0. 

Grading contracts have just been awarded 
to four firms, which wifl proceed simul
taneously on as many sections of the job. 
In the meantime, several l\Iilwaukee struc
tural steel fi rms will fabricate the bridges, 
and other contractors will place the con
crete bridge abutments. 

T he plan is to complete the grading, 
concrete and bridge work by early winter 
so that the new roadbed can settle during 
the winter. Track laying is expected to 
be done next spring. 

The new line will run east and west just 
south of and parallel to Howard Avenue. 
It will connect the present Lakeside belt 
line near South Sixth Street, with the 
company's main rapid transit system at a 
point west of Woodlawn A venue. 

T he line will be enti rely without grade 
crossings. The right-of-way on which this 
ra ilway is to be built is of sufficient width 
to accommodate electric transmission lines 
to provide needed addit ional outlets for 
power generated at the Lakeside power 
plant. 

Insull' s Indiana Properties 
Co-ordinated 

Operation of the Terre Haute, Indian
apolis & Eastern T raction Company as a 
subsidiary of the Midland United Com
pany, an Insull holding company, was 
begun at midnight on J une 30 by Elmer W. 
Stout, receiver. Approval of the sale of 
the properties to B. P . Shearon, secretary 
of the Midland Company, at a foreclosure 
sale held in Indianapolis on June 23, was 
given on J une 29 by Judge Ryan of Marion 
Superior Court. The purchase price was 
$2,500,000. 

Actual supervision of the operation of 
the T.H.I.&E. properties was taken over 
July l by Indianapolis executives of the 
co-ordinated Insull management. Henry 
Bucher, vice-president of the Indiana Rail
road and operating chief of other lines 
comprising the Indiana Railroad System, 
has been appointed railway executive for 
the T.H.l.&E. properties, and other offi
cials of the co-ordinated lines have been 
assigned to similar positions on the 
T.H.I.&E. 

The Indiana Railroad petitioned the Pub
lic Service Commission on July 2 for au
thority to acqui re the interurban lines for
merly owned by the T.H.I.&E. between 
Indianapolis and Brazil, between Indian
apolis and Richmond and between Dun
reith and Newcastle, and the city railway 
system in Richmond. 

The Public Service Company of Indiana, 
another subsidiary of the Midland United 
Company, simultaneously asked permission 
to acquire all electric light and power facil
ities controlled by the T.H.l.&E. as well 
as the street railway system in Terre Haute 
and interurban lines between Terre Haute 
and Brazil and between Terre Haute and 
Paris, Ill. 

Although the receiver now has pending 
before the commission a petition to aban-

don the 62-mile Terre Haute, Indianapolis 
& Eastern's eastern division from Indian
apolis to Richmond, he has proposed in an 
amended petition a new route which would 
be over the Indiana Railroad line from 
Indianapolis to Newcastle, thence over the 
T.H.l.&E. spur line from New Castle to 
Dunreith and over the T.H.l.&E. eastern 
division from Dunreith to Richmond. Thus, 
only that part of the eastern division from 
Indianapolis to Dunreith, or about 39 miles 
of track, would be abandoned. The pro
posed route between Indianapolis and Rich
mond would be about 18 miles longer. The 
city of Greenfield recently protested against 
the proposed discontinuance of service. The 
T.H.1.&E. car shops are located at Green
field. 

Program of Entertainment 
for Atlantic City 

Guy C. Hecker, general secretary of the 
American Electric Railway Association, 
urges all chairmen of subcommittees to 
turn in any copy matter intended to be in
cluded in the printed program for the 
meeting of the association at Atlantic City 
Sept. 26 to Oct. 2. Attention is also di
rected by Mr. Hecker to the fact that 
copy matter for any special signs desired 
is to be in the hands of the director of 
exhibits at least 24 hours before the signs 
are to be used, with instructions as to 
when, where, and to whom, such signs are 
to be delivered. He also reiterates the 
fact that the chairman of all sub-commit
tees are to meet with the general chairman, 
at the office of the director of exhibits at 
7 p.m., Sunday, Sept. 27. As developed 
up to this time the program of entertain
ment is as follows : 

Golf tournament, Sunday. 
Ladles tea, Monday afternoon. 
Ladle!!' musicale and tea, Tuesday after-

noon. 
Ladles tea, Wednesday afternoon. 
Ladies tea, Thursday afternoon. 
President's reception, Monday night. 
Formal dance, Thursday night. 
Informal bridge Monday afternoon. 
Informal bridge, Tuesday afternoon. 
Ladies bridge tournament, music, Wed-

nesday afternoon. 
Informal bridge, Thursday afternoon. 
Advisory council, Tuesday night. 
Special entertainment, Wednesday night. 

Agitation to Make Binghamton 
All Bus 

The Common Council of Binghamton, 
~- Y., plans to hold a public hearing upon 
the question of substituting bus transporta
tion in Binghamton for trolley cars to 
ascertain the wishes of the people of the 
city. Alderman Chubbuck, who proposed 
the resolution, said the move was suggested 
by reports that such action would be 
recommended by the City Planning Com
mission. Should opinion, as expressed 
at this hearing, favor the change the mat
ter will then be taken up officially with the 
Triple Cities Traction Corporation. 

General Manager Burley, of the Triple 
Cities Traction Corporation, said the com
pany is willing to co-operate in every pos
sible way with city officials and the public 
at large to improve transportation service. 
As far as he could now see, without 
extensive investigation, the company would 
have little to gain in a financial way since 
to change to buses on all lines, it would 
be necessary to purchase a large number 
of buses. Upon the main lines, it would 
be necessary to install all new equipment 
and he has no idea of the number which 
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would be required properly to handle the 
passengers now carried by trolley. Even 
taking into consideration the probable sav
ing in paving taxes, the actual saving 
would be more apparent than real. With
out having made any investigations, Mr. 
Burley estimates the cost of making the 
change and the purchase of new equipment 
would be $750,000. 

"Mayor Walker Might W ell 
Smile Sardonically" 

Postponement of rapid transit unification 
in New York for at least another year is 
recommended in a report submitted to 
Mayor Walker by a subcommittee of his 
Committee on Taxation. The report urges 
that steps be taken at once to provide a 
competent operator, under a lease or con
tract, to run the new Eighth A venue sub
way line which is expected to be ready for 
service in December. 

As the New York Times sees it, the 
appeal of the Mayor's Committee on Tax~ 
ation to go slow with subway unification 
sounds very much like urging the turtle not 
to rush ahead and beat the hare. The 
Times does not think that any one can 
accuse the unifiers of having been precipi
tate. For months and even years they 
have gone forward, if at all, only at a 
snail's pace. With all of Mr. Untermyer's 
energy and drive and ability to get com
petitors to agree, he was able to work out 
his plan of unification only after efforts 
kept up through several years. Since his 
withdrawal as special counsel to the Transit 
Commission, that body, working in har
mony with Chairman Delaney, was sup
posed to be moving rapidly ahead with a 
unification plan of its own. It was to have 
been presented to the Board of Estimate on 
July 21, but unexplained delays occurred 
and presentation has been put off for a 
month. The Times says: "This is fully 
in line with the hope deferred which has 
marked, over long periods, all the stages 
of the transit negotiations. Mayor Walker 
might well smile sardonically when asked 
not to allow the affair to be hurried." 

Co-ordination Under Constant 
Study in Newark 

Public Service Co-ordinated Transport 
has no present intention of going along 
with the suggestion that it take the cars 
off the streets of Newark, N. J., between 
10 a.m. and 4 p.m. According to the New
ark News, it does, however, intend, with 
the completion of the City Railway, to 
work out a system under which between 
35 and 40 per cent of the trolley trips 
will be off the streets downtown. Buses 
will handle short-haul traffic on streets 
where trolleys no longer run. 

As a part of the changes now under way, 
bus lines are being shifted to streets parallel 
to trolley line streets as a means of better 
co-ordination of facilities. It is regarded 
as economically unsound, as well as un
necessarily congesting traffic, to operate 
buses and trolleys on the same streets. 

\Vhen City Railway is ready for opera
tion under lease by the city to Public 
Service, trolley cars from many lines will 
use it. Cars eastbound on \Varren Street, 
Central Avenue, Orange Street and Bloom
field Avenue will dip into the new subway 
line at the intersections of those thorough
fares and the railway and proceed to the 
Pennsylvania Railroad Station. 



Mitten Estate 
Is to Be Turned 

Over to P.R.T. 
Dr. A. A. Mitten has turned over to 

the' Philadelphia Rapid Transit Com
pany virtually the entire estate of the 
late Thomas E. Mitten, to which he was 
sole heir. The estate is valued at close 
to $1,000,000. 

As indicated in ELECTRrC RAILWAY JovR
NAL NEWS for June 18, the announce
ment was made by John A. McCarthy, 
vice-president of the Real Estate Trust 
Company, and one of the six directors 
named to the P.R.T. by Judge Mc
Devitt, following surrender of Mitten 
Management, Inc., in the city's equity 
suit on May 11. 

All assets of Mitten Management, 
Inc., also have been placed at the dis
posal of P.R.T. by Dr. Mitten. Mr. Mc
Carthy made a statement in which he 
said: 

As nearly as can be now ascertained. the 
liquidation of the estate will result In 
approximately the payment of $1,000,000 
to P.R.T., subject to annuities to seven 
annuitants of $3,000 each. 

The estate also owns 70 per cent of the 
stock of Mitten l\len & Management, Inc., 
the remaining 30 per cent Is the personal 
property of Dr. A. A. Mitten, son of Thomas 
E. Mitten. Whatever assets there are In 
Mitten Men & Management, Inc., remaining 
after the payment of the obligations of 
that corporation will also be turned over 
to P.R.T. From such Investigation as the 
committee In charge has been able to make 
of Mitten Men & Management, Inc., It Is 
not believed that these assets wlJJ pay an 
appreciable dividend to P.R.T. 

Dr. Mitten's letter to the P.R.T. board 
turning over the Mitten estate to the 
P.R.T. follows: 

There Is one class of readjustments con
templated by Judge McDevltt's adjudication 
for which I want to ask the attention of 
the board In the hope that prompt disposi
tion of them may be made. 

As to a number of past transactions, 
the adjudication holds that Mitten Manage
ment or the Mitten estate may be held 
surchargeable by P.R.T. The original de
cree nlsi entered by Judge McDevltt called 
for the appointment of receivers, who were 
to have full authority over all such sur
charges, and under Paragraph 3 of the 
decree were authorized: 

"To Institute suits at law or In equity 
for the recovery of any estate, property, 
damages or demands existing In favor of 
the said Philadelphia Rapid Transit Com
pany, and In their discretion to compound 
and settle with any debtor of the company, 
with persons having possession of Its prop
erty, or in any way r esponsib le at law or 
In equity to the Philadelphia Rapid Transit 
Company, upon the terms and In such man
ner as they shall deem just and beneficial 
to the Philadelphia Rapid Transit 
Company," . 

In presenting to Judge McDevitt the 
revised plan, whereby directors were sub
stituted for receivers, one of the moving 
grounds was the offer on behalf of both 
Mitten Management and the Mitten estate 
to place all of the assets of both at the 
disposal of the reorganized board. In this 
connection, Senator Pepper, speaking for 
all defendants In presenting the plan to 
Judge McDevitt In open court, stated: 

"We hope that under the plan now out
lined all constructive results can be ob
tained without adverse action. All the 
Mitten assets, Including those of Mitten 
Management and of the Mitten estate, are 
In fact and In law the assets of Dr. Mitten. 
By his statement, made public Immediately 
after t!°''cl probate of his father's wlJJ and 
now repeated, through me, in open court, 
11.II of those assets In any way related to 
the P.R.T. situation are pledged and will 
be applied to the strengthening of P.R.T. 
In such way as the reorganized board of 
directors and the court shaiJ approve. This 
statement Is subject only to the qualifica
tion that there are a few small legacies 
or annuities under the wtJJ which the court 
wlll no doubt desire to protect." 

The plan as presented by Senator Pepper 

was accepted by the court on May 13, 19~1, 
and by order of that date the decree ms! 
was modified but only "so far as relates 
to the appointment of receivers." 

For both Mitten Management and the 
Mitten estate, I hope very much that the 
board will take up promptly the question 
of the disposition of the assets thus placed 
at their disposal In settlement of the sug
gested surcharges under the authority of 
Paragraph 3 of the decree nisl and as con
templated In Senator Pepper's presentation 
or the plan. It the board ~Ill designate 
the committee or representatives whom It 
wishes to go Into this matter, I will be 
glad at once to lay before them detailed 
analyses of the assets and present worth 
of both Mitten Management and the estate. 

L Financial News 

Philadelphia, Pa.-A majority of the 
15,000 employees of the Ph iladelphia 
Rapid Transit Company have voted 
down a proposal that the trustees of the 
P.R.T. Wage Fund pledge the latter's 
assets to permit payment of the usual 
3½ per cent wage fund dividend on 
Aug. 15. 

+ 
Buffalo, N. Y. - The International 

Railway has deeded its roadbed, tracks, 
pole s and wires in Lancaster to the 
village and given $5,000 toward their re
moval and for paving. The village board 
had recommended to the Public Service 
Commission that the J.R.C. be permitted 
to abandon the line. The trolleys ceased 
operation two months ago. They have 
been replaced by buses. \Vhen the 
tracks in Sawyer Avenue have been re
moved and the bed paved, another high
way will connect Lancaster and Depew. 

+ 
Charlotte, N . C. - Purchase of the 

Plaza Railway Company's short line 
here for $8,000 by the Southern Public 
Utilities Company has been announced. 
The Plaza company operates the street 
car service over about 2 miles of track 
through the populous Plaza section of 
Charlotte. The transaction terminated 
negotiations which have been in progress 
several weeks. It ends the receivership 
ordered a few days after the death of 
H. B. Heath, wealthy Charlotte business 
man and executive head of the Plaza 
company. 

The Business Outlook 

D ESPITE disappointment regard
ing the default of decisive meas

ures to meet the European crisis, 
there arc signs of slight strengthening 
in the domestic business situation. 
Business opinion is apparently re
sponding to symptoms of domestic con
valescence reflected in replacement 
demand at prevailing low prices and 
the rapid rise in electric power pro
duction since early June. Commodity 
price levels have shown stability for 
six weeks. Second quarter carnin~s 
reports reflect increasingly successful 
readjustment of corporate operations 
to new conditions. The construction, 
equipment and correlated industries 
still lag but persis't ent, large-scale 
pressure toward lower long-term do
mestic money costs, through aggres
sive Federal Reserve open market 
policies, could correct this situation 
and speed recovery. 

-The Business iVeek. 

I __ R_e g_,_,z_a_tt_·o_n_m_zd_L_e_g_a_z _ __, 

Washington, D. C. - Exercising au
thority granted by Congress last session, 
the District of Columbia Public Utilities 
Commission has ruled that interstate 
buses must provide off-street loading 
facilities in some section removed from 
the congested downtown area so as to 
do away with the loading and unloading 
of passengers along the streets in the 
business district. The new ruling will 
not go into effect until Aug. 1, 1932. 

+ 
Columbia, S. C.-Attorneys who con

ducted the prosecution of the Columbia 
Railway, Gas & Electric Company and 
secured a ruling requiring the company 
'to restore transportation service here, 
are seeking to have the company pay 
the legal costs in the four-year fight. 
The South Carolina Supreme Court 
authorized Referee Perrin to hear their 
contentions. 

+ 
Richmond, Va.-Bus lines licensed 

through the State Corporation Commis
sion must meet the same general liability 
requirements as for-hire vehicles licensed 
through the division of motor vehicles. 
So H. Lester Hooker, member of the 
commission, has ruled. Mr. Hooker 
stated that buses are required to post 
$10,000 liability bond or insurance and 
trucks $5,000, and that the conditions 
surrounding the liability protection are 
identical with those of for-hire vehicles. 
According to him, under the new law, 
which became effective on Jan. 1, it is 
mandatory that the commission require 
either insurance or bond with surety to 
be filed with and approved by the com
mission. Under. the old law the com
mission could waive bonds, but the new 
law does not permit any discretion. 

+ 
Columbus, Ohio--The Eastern Michi

gan Railway has been ordered to con
tinue operation of its interurhan line 
from Toledo to the Michigan-Ohio 
homidary until authority to discontinue 
is given by the Ohio Public Utilities 
Commission, which says the railroad had 
not filed an application for abandon
ment either with the state commission 
or the Interstate Commerce Commission. 

+ 
W ashington, D . C.-The Public Utili

ties Commission has denied the petition 
of the people's counsel for a rehearing of 
the school children's 3-cent car fare case. 
At the same time, the commission di
rected its counsel to prepare an answer 
to the appeal from the commission's 
order filed in the District Supreme 
Court by the Washington Railway & 
Electric Company, the Capital Traction 
Company. and the \Vashington Rapid 
Transit Company. 

+ 
A tlanta, Ga.-Constitutionality of the 

Georgia license tax law on buses and 
trucks in intercity operations has been 
11oheld bv Judge Howard, in Fulton 
Superior Court. The operators attacked 
the law on the grounds that it was not 
uniform and was discriminatory. In 
his decision, Judge Howard said he was 
"not altogether free from doubt in re
gard to one or two grounds of attack, 
but in cases of doubt the law makes it 
my duty to decide in favor of constitu
tionality." The decision may be ap
pealed lo the Supreme Court. 
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Ordinance Against One-Man 
Cars Restrained 

A temporary injunction restraining the 
city of Atlanta from putting into effect an 
ordinance forcing the Georgia Power Comr
pany to put a motorman and conductor on 
the street cars of that city has been signed 
by Judge Underwood, of the Federal Dis
tric Court. Judge Underwood issued an 
eight-page opinion in which he said he was 
impelled to approve the application for 
temporary injunction because failure to 
grant such an order was likely to cause 
"irrecoverable loss." 

No date for hearing on the permanent 
injunction has been set. 

City Council passed the ordinance on 
May 7, specifying that street cars be oper
ated by two men within the city fire limits, 
"in the interest of public safety and speed." 
The injunction suit attacks the ordinance 
as unconstitutional and amounting to con
fiscation of railway property. 

Taxi Fares Increased in 
San Francisco 

The San Francisco Board of Supervisors 
passed to print July 13 an ordinance setting 
minimum and maximum rates to be charged 
by taxicab operators. The new minimum 
rate will be 15 cents for the first quarter 
mile, and lO cents for each additional 
two-fifths mile, with a charge of 10 cents 
for the trip for each passenger more than 
one. The minimum rate also includes a 
charge for each 2½ minutes of waiting 
time. Previous to this the average mini
mum rate has been about 30 cents for the 
first mile. The charge for additional pas
sengers is also a new feature, as five have 
been able to ride for the price of one. 
The maximum fare is 25 cents for the first 
quarter mile, with lO cents charged for 
each additional one-fifth mile, 25 cents for 
each passenger over one, and IO-cent charge 
for every two minutes of waiting time. 
It is hoped that through this increase in 
the rate charge the wage situation, par
ticularly the $5 a day minimum for opera
tors, will prove self-correcting. 

Relief Proposal Before Omaha 
A hearing on July 13, before the Omaha 

City Council resulted in a decision to have 
City Attorney Moriarty draw up various 
ordinances relating to the proposals of the 
Omaha & Council Bluffs Street Railway 
for the elimination of the company's occu
pation tax and for relief from paving bur
dens, and to invite the public to take part 
in full discussion of them before any action 
is taken. 

Officials of the tram company state that 
the purpose of the occupation tax, first 
imposed nineteen years ago, was to divert 
part of the profits of the company to the 
city, but that now there are no profits and 
therefore the tax is unjust. 

J. N. Shannahan, president of the rail
way, said: 

We must have Immediate relief either 
through elimination of the special taxes or 
by an Increase in fares. This relief must 
come this year or the company cannot 
avoid a receivership. We do not want to 
Increase fares, therefore we have asked the 
council to submit to the voters the ques
tion of eliminating the oc-:upatlon tax and 
the paving tax. 

It Is necessary, however, that the que,,
tlon be decided soon. We cannot wait for 
the next general election In 1932. If the 
Council decides not to submit the question 

or the people vote it down, the alte rnative 
1s a pplication for higher fa res. 

City Attorney 1foriarty stated that 
legally the people cannot decide by vote 
whether the tax is to be eliminated. H e 
said: 

This would have to be done by action 
of the City Council, but of course the 
Council can submit the question to a vote 
of the people in order to get the popular 
sentiment. 

Car Design 
Progress Program 

Fully Outlined 
At the call of the chief engineer of the 

Electric Railway Presidents' Conference 
Committee, a number of· leading electric 
railway equipment engineers, constituting 
the equipment advisory committee of that 
organization, met at New York recently. 
This committee will consti'tute one of 
several groups which will act in an advis
ory capacity to C. F. Hirshfeld, chief engi
neer for the Presidents' Conference Com
mittee, the program of which calls for the 
development of a more generally acceptable 
type of low-cost car. 

Mr. Hirshfeld outlined the program 
which had been organized under his direc
tion to carry out the committee's objectives. 

According to the organization chart Mr. 
Hirshfeld displayed, there are to be two 
manufacturers' advisory committees, one 
composed of car builders and one of elec
trical manufacturers. Two more manufac
turers' committees will be organized later 
if it is found advisable. One of these will 
consist of air brake manufacturers and the 
other of the manufacturers of miscellane
ous appliances which enter into the con
struction of street cars. Provision is also 
made for two committees to be chosen 
from the ranks of operating companies. 
One of these, the Equipment Advisory 
Committee, composed of operating men, has 
already been selected, being the group in 
attendance at the meeting, supplemented 
by several others who were unable to be 
present. The other advisory committee wili 
consist of men interested primarily in 
transportation problems. 

These committees are to undertake parts 
of the program and offer ideas and sug
gestions of value. 

On the chief engineer's staff, provision 
is made for an engineer in charge of the 
collection of data, an engineer in charge of 
analytical work, and an engineer in charge 
of tests and experiments, together with 
necessary assistants and consultants. The 
work now underway includes the collection 
of existing information and statistics re
lating to the performance of present equip
ment, as well as the collection of new in
formation and data, and the analytical study 
of factors effecting car design and per
formance. 

Among the subjects to be studied are 
design factors as affecting first cost, main
tenance, life, appearance, etc.; structural 
strength, starting resistance and accelera
tion, power requirements, riding qualities, 
noise reduction, safety features, ventilation 
and heating, and lighting, legislation affect
ing car design and operation, fare collection, 
loading and unloading practices and the 
esthetic appeal of car design. 

Following the regular meeting those in 
attendance were taken by bus to Brooklyn, 
where the field laboratory, which has been 
made available through the courtesy of the 
Brooklyn & Queens Transit Corporation, 
was inspected. 

Engineers Favor Buses for 
Some Columbia Routes 

The special board of engineers appointed 
by the Supreme Court to inquire into the 
transportation needs of Columbia, S. C., 
favors buses over street cars in Olympia 
and Shandon. Its recommendations are 
substantially the changes sought by power 
company attorneys. The board suggests 
that buses be operated by the Columbia 
Railway, Gas, & Electric Company 01i 
Olympia Avenue and Whaley Street in the 
Pacific mills community and on Divine 
Street from King to Heath's corner. 

Attorneys for the transportation com
pany and Broad River Power Company 
submitted the request for authority to sub
stitute buses for street cars at the last 
court term in conjunction with favorable 
petitions from dwellers in the affected area. 

Meanwhile, authority has been asked by 
the company to charge extra fare on the 
proposed bus line between Heathwood and 
the location of the veterans' hospital 
farther down the Garner's Ferry Road. 

Five-Cent Zones in Gary 
Short-haul 5-cent fare zones were 

placed in effect for a 30-day trial period 
on five divisions of the Gary Railways, 
Gary, Ind., on July 26. One zone is in 
effect in the city of Hammond between 
Subway Road, east of the city, and the 
end of the line at the Nickel Plate tracks 
in downtown Hammond. Another 
short-haul zone is established on the 
Indiana Harbor division between 145th 
Avenue junction and Michigan and 
Guthrie Streets, the end of the line in 
central Indiana Harbor. 

Decision to establish other short-haul 
5-cent fare zones was made following a 
test of the low rate for a month on Broad
way between Twentieth Avenue and North 
Broadway loop. 

Seattle's New Mayor to Tackle 
Railway Problem 

Robert H. Harlin, newly elected Mayor 
of Seattle, Wash., succeeding Frank Ed
wards, recalled, announces that the most 
perplexing problem confronting the city 
administration is the future of the Munici
pal Railway. Mayor Harlin was for
merly a member of the city utilities com
mittee, which has in hand the city railway 
problem, and he stated that he will co
operate to the fullest extent with the com
mittee. 

The position of superintendent of utilities, 
from which George B. A very resigned, 
upon request from the new Mayor, has not 
been filled. Mayor Harlin states that since 
this position entails the operation of the 
Municipal Railway, it is extremely im
portant, and he is withholding appointment 
until the Council has determined whether 
or not a position of manager of street rail
ways, with such broad powers as are 
necessary, may be substituted for the pub
lic utilities head. Meantime, E. A. Pierce, 
first assistant superintendent of utilities, is 
in charge of the department. Mayor Har
lin said: 

The need of the municipal railway Is 
to bring the cost of operation within the 
revenues, leaving a margin to be paid on 
principal and Interest on bonded Indebted
ness In an amount mutually satisfactory to 
-the city and the bondholders. In my mind, 
this entails an expert survey first to de
termine the needs and second to do thoso 
necessary things developed In the survey, 
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New Wage Policy 
Is Announced for 

Brooklyn Men 
Company officials announced on July 18 

a new wage policy which will affect about 
10,000 men in the employ of the Brooklyn
Manhattan Transit Corporation, but they 
declined to estimate the annual saving 
invoh-ed. The entire schedule of wages 
and hours, upon which the new policy will 
be based, will be incorporated in a new 
one-year agre~ment to supersede the two
year contract which will expire on Aug. 1. 
The official statement follows: 

The existing two-year arrangement with 
employees of the B.-l\l.T. system with ref
erence to wages and working conditions 
expires In August of this year, and the 
arrangement for the coming years has been 
under discussion with the representatives 
or the respective groups of employees dur
ing the last three or four weeks, and a 
definite understanding has been reached 
with practically all of the groups of em
ployees, including motormen, both on rapid 
transit and surface lines. 

The arrangement agreed upon with the 
representatives with reference to employees 
now In service lnvotves no reduction In 
the hourly rate of wage for the respective 
classes of work, but changes have been 
made in working conditions so as to change 
the regulation with reference to bonus 
allowance, reducing maximum bonus allow
ance and also reducing for some classes of 
employees the hours worked per day and 
hours worked per week so as to continue 
to furnish employment to as many em
ployees as possible. 

At present surface car motormen receive 
65 cents an hour and trainmen on the 
subway and elevated lines 60 cents an hour. 
They receive the $5 bonus for each 30 
days of operation unmarred by accident. 
The halving of this bonus, it was estimated, 
wo!-lld cut the wages of all motorman, 
trammen and conductors, excluding sub
way and elevated motormen, by one cent 
an hour. 

The basic eight-hour day is to be rt>
tained, but several classes of employees 
will have their working time cut several 
hours a w~ek. The company, it was said, 
had made 1t clear to representatives of the 
men that reduced hours offered the only 
alternative to laying off a large number 
of employees. 

The subway and elevated motormen are, 
for the most part, members of the Brother
hood of Locomotive Engineers. Their 
agreement with the company, it is under
stood, will not be affected by the new policy. 

Reg11latio11 a11d Legal 

(Continued from Page 434) 

Milwaukee, Wis. - The Milwaukee 
Electric Railway & Light Company has 
asked the \Visconsin Supreme Court to 
reconsider its recent decision under 
which the company was ordered to cease 
running freight cars over North Fifth 
and North Sixth Streets on its Milwau
kee northern division. The carrying of 
freight over the city streets was pro
tested by residents before Common 
Council committees, but the Circuit 
Court decided in favor of the company. 
The Supreme Court reversed the lower 
court's decision. At present, the com
pany is allowed to carry package freight 
in the vestibules of passenger cars, but 
is not allowed to run cars for the ex
c:tusive use of freight, a right it contends 
its franchise carries. 

Indianapolis, Ind.-Recognition of 
railroads as heavy taxpayers and entitled 
to protection against truck invasion of 
freight routes was given in an order 
issued June 23 by the Public Service 
Commission. The policy was outlined 
in an order denying the petition of the 
Drake & Houk Transfer Company, 
vVinchester, to operate a freight truck 
line between Winchester and Portland 
in competition with the Pennsylvania 
Railroad. 

+ 
Rochester, N. Y.-By unanimous ac-

tion, the City Council has passed an 
ordinance which authorizes City Man
ager Stephen B. Story to extend for one 
year the subway railroad agreement be
tween the city and the New York State 
Railways dating from Aug. 1. At a 
previous meeting of Council, the service
at-cost contract, covering the surface 
and bus lines, was extended for a year. 

+ 
Richmond, Va.-Objections of Vir

ginia bus companies to the proposed rule 
of the commission forbidding intrastate 
lines selling or honoring tickets over 
interstate lines and banning interline 
agreements between State and interstate 
bus carriers have been taken under ad
visement by the State Corporation 
Commission. 

+ 
Chicago, Ill-Commissioners of Lin-

col n Park are endeavoring, through the 
Illinois Commerce Commission to com• 
pel Chicago Surface Lines to r~move its 
tracks from Lake Shore Drive between 
Chicago A venue and Ohio Street. 
Numerous civic clubs, appearing before 
the commission, say this line is of great 
convenience to residents of the west side 
in reaching the municipal pier. The com
mission is also considering the petition 
of the Northwest Business Men's Asso
ciation that the company extend its trol
ley but line west on Diversey Avenue. 

Madison, Wis.-/emoval of the street 
car tracks of the Madison Railways on 
Regent Street has been approved bv the 
Council's Street Committee. The tracks 
have been unused since bus service to 
the cemeteries was substituted for rail
way service several years ago. 

Ge11eral 

Detroit, Mich. - The civil service 
system to be installed in the administra
tion department of the Detroit Municipal 
Railway will include all department 
heads except General Superintendent 
Del A. Smith. 

+ 
Boston, Mass.-The 22d convention 

of the Amalgamated Association of 
Street and Electric Railway Employees 
will convene here on Aug. 24 and con
tinue in session until the work of this 
convention is completed. 

+ 
Seattle, W ash.-A new magazine is 

being created to take the place of the 
Piige-t So11nd Electric Jo11rnal, and to 
surpass it. Puget Sound Power & Light 
Company officials felt that a house organ 
more nearly typical of the things which 
the company is accomplishing and hopes 
to accomplish. was needed. So the 
P11_qet Sound Electric Journal was "put 
to bed" for keeps. A prize of $25 will 
be awarded to the employee of the com
pany who submits the name selected by 
a committee of executives as being most 
suitable for this house organ. 

Springfield, Mass.-H. M. Flanders 
~eneral n:ianager of the Springfield 
St reet Railway, announces two prizes 
for the best 500-word article or story by 
an employee on the subject: "How I 
Can Increase the Company's Revenue." 
The first prize will be a cash award of 
$10, and the second a cash award of $5. 
The contest ends July 31. The nine 
members of the Safetv and Service Com
mittee have agreed · to act as judges. 
Their decisions will be final. 

+ 
Columbus, Ohio. - The Columbus 

Railway, Power & Light Company has 
formed an organization intended to 
foster co-operation and maintain at a 
high standard the spirit of fellowship 
and good will among the foremen of the 
company. Charles E. Hammon is 
president. 

+ 
~hiladelphia, Pa.-In discussing edi

torially the one-man car decision in the 
Brooklyn case and in drawing a parallel 
between experience there and in Phila
delphia the Ledger said that passengers 
will continue to complain that the one
man cars are inconvenient, but the oper
ators have thus far been able to show 
that the advantages of their use over
balance any legitimate objections. 

+ 
Seattle, Wash. - Property valuations 

have been fixed by the State Tax Com
mission subject to review before the 
State Board of Equalization at its regu
lar valuation hearings next September. 
Street railway valuations lowered were 
the Seattle & Rainier Valley Railway, 
reduced from $700,000 to $630,000; 
Grays Harbor Railway & Light, $150.-
000 to $140,000; Spokane United, 
$2,000,000 to $1.750,000; Tacoma Rail
way & Power, $1,850,000 to $1,700.000. 
Valuation of the Pacific Traction Com
pany remained the same, $50,000. Five 
interurban railways were assessed $1.-
479,600, one, the Twin City Railroad, 
receiving a cut from $15,000 to $13,500. 
The unchanged valuations of the other 
four were: Spokane, Coeur D'Alene & 
Palouse, $1.000.000: Portland Electric, 
$6,100; Walla Walla Valley, $110,000, 
and Yakima Valley Transportation 
Company, $350,000. 

+ 
Baltimore, Md.-A number of drivers 

of Sun Cab Company vehicles went on 
st rike on July 20, a spokesman for the 
men declaring that they did so in pro
test against paying $6 a day rental for 
the cabs. He said they want this charge 
cut to $5. Officials of the company de
clared only a few of the men had given 
up their jobs. 

+ 
Birmingham, Ala.-Trainmen of the 

Birmingham Electric Company have de
vised a plan whereby every man holding 
a regular run, regardless of seniority, 
would voluntarily lay off one day in 
every ten days. This action has resulted 
in every trainman being able to make 
a minimum number of hours each week. 
The "extra board" remains intact. 

+ 
Louisville, Ky.-The Indiana Railroad 

System used large newspaper advertising 
on July 18, to invite the public in Louis
ville to inspect its new type interurban 
car on display at the Traction Terminal 
Bu ilding here on July 20 and 21. The 
company spent $980,000 for new equip
ment, described previously in ELECTRIC 
RAILWAY JOURNAL. 
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Proposed Rome Substitution 
The City Commission of Rome, Ga., by a 

unanimous vote, has rejected the petition 
oi the Georgia Power Company to discon
tinue the street car service and substitute 
buses, and has decided to see what legal 
steps can be taken to compel the pavement 
of the car area on East Ninth Street by 
the power company. The vote to disallow 
the petition to substitute buses was be.sed 
on an opinion by G. E. Maddox, special 
attorney for the city, in litigation with the 
company. Mr. Maddox held that to grant 
such a request would endanger the future 
transportation facilities in the city and that 
the State Supreme Court has ruled that the 
power company cannot abandon its service 
piecemeal-that the street car and power 
and light franchises are one and the same. 

The position of the company is that it 
has always conducted its railway business 
in Rome separate and distinct from its 
electric light and power business and that 
this condition of separate operation was 
true when the two separate and dis
tinct businesses were owned and conducted 
by its predecessors. The company does not 

believe it can legally or constitutionally 
be compelled to continue to operate its 
railway lines in Rome and vicinity when 
it not only receives nothing whatever ou 
the property used and useful in performing 
such service, but monthly and yearly in
curs an actual operating loss in rendering 
this service. It holds that to compel serv
ice under such conditions, its property is 
being taken witho.ut due process of law in 
violation of the fourteenth amendment. 

Referendum on Taxi Bill 
W. Preston Lens, Jr., attorney-general 

of Maryland, has ruled that the petition 
for a referendum on the taxicab bill passed 
by the last session of the Maryland Gen
eral Assembly conforms with law, and 
it will therefore be passed upon by the 
voters. The bill was signed by the Gov
ernor. It is designed to place the taxi
cabs of Baltimore under the supervision 
of the Maryland Public Service Commis
sion, effective on Jan. l, 1932. The peti
tion will prevent it from going into effect 
at that time. The vote will be taken at 
the Congressional election next year. 

large extent competitive with that of the 
Pacific Elecric Railway particularly be
tween , important cities and towns. 
although much of the route of many 
lines operated is through non-competi
tive territory. The :Motor Transit Com
pany was operated as an extensive 
feeder to Pacific Greyhound Lines, Inc. 
On Jan. l, 1930, Pacific Greyhound 
Lines, Inc., purchased one-third of the 
capital stock of the Motor Transit Com
pany, the Pacific Electric Railway pur
chasing the. other two-thirds of the 
capital stock. Service of the Motor 
Transit Company is being co-ordinated 
with that of the Pacific Electric Railway 
rail and coach lines, with joint tickets 
and optional use of either line between 
common points. 

Motor coach operations of the Pacific 
Electric Railway directly and through 
affiliated organizations, include several 
lines operated as protection against com
petition, lines operated as feeders in 
newly developed territory, and also lines 
to territory not adequately served by 
other rail or motor coach lines. In a 
few instances where rail lines needed to 
be rebuilt and where traffic has been 
comparatively light, motor coaches have 
been substituted. 

Pacific Electric Bus Operation 
In Pasadena the Pacific Electric Rail

way operates a completely co-ordinated 
and unified system of local motor coach 
and street car service. (Continue,l from Pane 431) 

The Pacific Electric Railway has 141 
motor coaches in operation; Los Angeles 
Motor Coach Company, 148 coaches; 
Motor Transit Company, 125 coaches; 
making a total of 414 coaches uuder 
operation by the Pacific Electric Rail
way and affiliated organizations. 

Bernardino and H ighlaud which com
pe ted directly with a rai l line. Ex
tensive operation of motor coaches did 
not commence until 1923, a year of great 
activity in residential building. Lines 
were established to ward off competition 
and also to run into newly developed 
terr itory as feeders to rail lines. 

In 1923 the Los Ange les Railway, 
opera ting an extensive rail system in Los 
Angeles, and the Pacific Electric Rail
way were confronted with extensive, 
direct motor coach competition bv an 
independent operator. In order to ·fore
stall this threatened competition, the Los 
Angeles Motor Coach Company was or
ganized, and motor coach lines were es
tablished. While to a certain extent this 
operation is compe titive w ith the rail 
service of the Los Angeles Railway and 
the Pacifi c Electric Railway it serves in 

a general way to connect districts of Los 
Angeles with a direct or crosstown serv
ice. Los Angeles Railway and Pacific 
Electric Railway each purchased one
half of all equipment and facilities of 
the Los Angeles Motor Coach Company 
and each shares one-half in revenues and 
expenses, but a separate operating or
ganization is maintained. In 1924 owner
ship of motor coach lines operated bv 
the Pacific Electric Land Company wa·s 
transferred to the Pacific Electric 
Railway. 

MOTOR TRANSIT ACQUIRED 

During a period of several years there 
had grown up in southern California in 
the territory served by the Pacific Elec
tric Railway an extensive system of 
motor coach lines, known as the Motor 
Transit Company, giving service to a 

Climatic conditions at Los Angeles 
are particularly good for the operation 
of automobiles, and roads and highwavs 
have been constructed commensura.tc 
with their very extensive use. The ratio 
of automobiles to population in the 
southern part of California is greater 
than in any other section of the United 
States. Of the total competition af
forded by both private automobile and 
passenger motor carrier, Mr. Smith 
estimated that at least 85 per cent of 
such competition is due to the private 
automobile and 15 per cent to the pas
senger motor carrier. 

Passenger Motor Coach Operations of Los Angeles Motor 
Coach Company, Years 1923 to 1930 Inclusive, 

Passenger Motor Coach Operations, Years 1921 10· 1930, 
Inclusive, of Pacific Electric Railway 

Year 
1923 . • ••. .. •. 
1924 . ...•.... 
1925 ........ . 
1926 ........ . 
1927 ...••.... 
1928 ....•.... 
1929 ........ . 
1930 .•....... 

of Pacific Electric Railway 

Total 
Passengere 

9 11 ,052 
6,798,844 
8,473,285 
9,363,474 

10,1 38,576 
14,205,979 
18,890,480 
19,41 8,933 

T otal 
:Miles 
321 ,834 

2,071,999 
2, 146,628 
2,366,745 
2,404,424 
3,421 ,927 
4,260,498 
4,47 3,874 

Total 
Revenue 
$56,85 I. 02 
444,3 10 . 01 
583,067. 99 
667,485.50 
719,937. 37 

1,065,702. 25 
1,48 1,5 19. 68 
1,509,131.14 

Revenue per 
Coach-Mile, 

Cents 
18 
22 
28 
29 
31 
32 
35 
34 

Rail Line Passenger Operations, Years 1921 to 1930, 
Inclusive, of Pacific Electric Railway 

Year 
1921 ..... .. .. 
1922 ...... .. . 
1923 ..... .. .. 
1924 ..•..•... 
1925 . .•...... 
1926 .....•..• 
1927 ...•.•.•• 
1928 . . ..... .. 
1929 ........ . 
1930 ........ . 

Total 
PMSengera 
101,617,806 
99,896,776 

I I 2,676,570 
103,337,029 
94,786,503 
93,547,738 
92,583,546 
93, 176,241 
94,711,990 
87.598, 162 

T otal 
Miles 

28,9 20, 417 
28,905,634 
31,047,829 
28,54 1,6 12 
26,929,056 
26,588,735 
26, 11 6,56 1 
26,1 31, 126 
25,989, 257 
24.870,497 

Total 
Revenue 
$ I 1,958,762 

12,885,51 I 
14,469,041 

• 12,96 1,41 9 
11,710,007 
11,387,020 
11 , 133,938 
10,346,948 
10,259,037 
9, 293,939 

Revenue per 
Coaeh-Mile, 

Cents 
41+ 
44+ 
46 + 
48 
47 
46+ 
46 + 
40 
40 
AO 

Year 
1921 ........ . 
1922 ........ . 
1923 .....•... 
1924 ........ . 
1925 ....... .. 
1926 ....... .. 
1927 •........ 
1928 ........ . 
1929 ........ . 
1930 ..•..•... 

Total 
Passengers 

78,698 
84,635 

2, I I 5.432 
9,385,294 
9,931,192 
9,855.898 
9,703,980 
9,688,211 
9,723,174 
9,6 16,059 

Total 
Mile• 

75,746 
76,009 

708,164 
3,552,388 
4,18 1,679 
4,018,964 
4,211,735 
4,286,441 
4,345,381 
4,790,235 

Total 
Revenue 
Hl.361. 76 

10,290.40 
103,390. I I 
487,507.52 
597,041. 59 
627,588.38 
690,816.56 
653,0 18.07 
655,567 .40 
663,091. 87 

Revenue per 
Coach-Mile 

Cents 
14 
14 
15+ 
13 
15 
16 
16+ 
15+ 
15 
14 

Passenger Motor Coach Operations of Motor Transit 
Company, Year 1930, of Pacific Electric Railway 

Year 
1930 ........ . 

Total 
Paeeengere 

3,593,730 

Total 
)!ilee 

3,073,171 

Total 
Revenue 

Sl,133,450.44 

Revenue per 
Coach-Mile, 

Cents 
22+ 
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London Co-ordination 
Plans Making Progress 

When the joint committee of the Houses 
of Lords and Commons resumed considera
tion on June 9 after the Whitsuntide recess 
of the London passenger transport bill 
announcement was made of a settlement in 
the case of the London County Council 
Tramways. The promoters originally pro
posed that the transfer of these and other 
municipal tramways within the London 
traffic area should be by the board assum
ing the outstanding capital liabilities of 
the undertakings. On the resumption of 
the sittings of the joint committee, it was 
announced that a more definite arrange
ment had been reached between the pro
moters and representatives of the London 
County Council. 

Wilfrid Greene, K.C., counsel for the 
promoters, said that, subject to confirma
t ion by the County Council and, of course, 
to the approval of Parliament, an arrange
ment had been reached to the following 
effect: 

A special class of stock will be issued 
to the amount of the net outstanding debt 
on March 31, 1932, which, in the case of 
the London County Council, has been 
agreed at a round figure of £8,500,000. The 
stock will bear interest at the rate of 4½ 
per cent and will rank immediately after 
the "T.F.A." stock and in front of the "B" 
stock of the boards. The stock will be a 
trustee security, to be redeemed at par 
at the end of 90 years or at any time after 
1975 at the option of the board. The 
Council will undertake not to put stock 
upon the "market for a period of ten years. 
In regard to other local authorities which 
operatecl tramways in the London traffic 
area, the promoters were willing to agree 
to an issue of the special stock to the 
amount of their net outstanding debts. 

LONDON COUNTY COUNCIL POSITION 

Evan Charteris, K.C., counsel for the 
London County Council, said that in their 
position against the bill, the London County 
Council stated that after consultation with 
their expert advisers, they were satisfied 
that a settlement on the basis of a transfer 
of the undertaking, as and from April 1, 
1932, in exchange for £8,500,000 would 
embody principles they had in mind. In 
deciding to recommend to the Council 
subject to Parliament, acceptance of these 
terms, they had been influenced by the 
knowledge that by such an arrangement 
the council would retain control of its sink
ing fund arrangements. It would be under
stood that the settlement was subject on 
both sides to agreement being reached on 
consequential and , safeguarding matters. 
With regard to the method of appointment 
and the powers of the board, the council 
remained of the opinion that proposals in 
the bill under that head were contrary to 
sound local government principles. 

THE GOVERNMENT POLICY 

On the following day, June 10, Herbert 
Morrison, Minister of Transport, explained 
his department's policy on the bill. He 
said that the bill provided for the unifica
tion of London passenger transport-a 
thing desirable in the .interests of providing 
for• London an efficient passenger transport 
service. Consolidation of the ownership of 
the undertakings was necessary to assure 
that degree of efficiency which was essen
tial to the success of London passenger 

transport. As to unification in the hands 
of a private concern, he believed that to 
be politically impracticable. He was anx
ious to lift London passenger transport 
out of the danger of political controversy. 

THE MUNICIPAL IDEA 

In regard to a suggestion of municipal 
ownership, Mr. Morrison said that munici
pal management, at its best, would be man
agement by one municipal corporation. The 
only conceivable one they could have would 
be the London County Council, of which he 
was a member. But the L.C.C. only cov
ers 117 square miles, whereas the London 
traffic area is approximately 1,800 square 
miles. If the undertakings in the traffic 
area were transferred to the L.C.C., no
body knew better than the L.C.C. what a 
furious row there would be with the other 
authorities if the L.C.C. ran their traffic 
for them. So that was ruled out. He was 
not enthusiastic over a joint municipal au
thority. This thing had to be run as a 
business undertaking, capable of effective 
and swift action. Therefore, he came back 
to the business board, to be appointed by 
the Minister, on the basis of business ability 
and business management. The scheme 
must stand or fall on the test of business 
efficiency and public service. He wanted 
the board to be a corporate entity. The 
preponderance of the evidence was all on 
the side of a small, co;·porate business 
body. He deliberately framed the bill to 
prevent himself, or any other minister, from 
interfering with the day-to-day manage
ment of the board. 

THE INDEPENDENT BusES 

On a subsequent day, Mr. Morrison was 
cross-examined on behalf of the independent 
bus owners, a comparatively small body. 
He said an effect of the bill would be to 
abolish competition, but he could not agree 
that independent companies should be 
compensated on the basis of profits made in 
unfair competition with the legitimate car
riers. In reply to a point raised that it 
was proposed to compensate the London 
General Omnibus Company on the basis 
of its present position, Mr. Morrison 
said that company had devoted part of the 
proceeds of its business to the maintenance 
of the "tube" railways--essential to Lon
don passenger transport. \Vere it not for 
that assistance, there would be a risk 0£ 
the tube railways withdrawing service. 

THE POSITION OF THE TRANSPORT BOARD 

Mr. Morrison said that members of the 
proposed transport board would be free 
from financial interest in competitive trans
port undertakings. The board would act 
as trustee to the public with complete man
agerial freedom, but with the responsibil
ity for initiative. The board would not be 
subject to the control of the Minister of 
Transport. As to fares, the board could 
not disturb the present general level with
out either going to the Railway Rates Tri
bunal or subjecting itself to opposition 
from the local authorities. As to buses, 
there would be officers of the board who 
would devote the whole of their time to 
the running of the buses as cheaply as 
they could. 

LONDON COUNTY CouxCIL :\GRF.Es 

At a meeting on June 16 the London 
County Council agreed to the terms of 
settlement for its tramway undertaking, as 
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outlined above in the proceedings before 
the Joint Parliamentary Committee. 

At a later date, Sir William McLintock, 
the accountant who is the Government's 
financial adviser on the scheme, handed 
in to the joint committee on the bill a state
ment showing the application of the rev
enue of the London Passenger Transport 
Board in accordance with the terms of the 
bill, in which the capital stocks to be 
issued by the board at its inception are 
estimated as follows: 4½ per cent "A" 
stock, £24,280,589; 5 per cent "A" stock, 
£12,403,950; 4½ per cent "T.F.A." stock, 
£12,583,000; 5 per cent "B" stock, £23,557,-
818; "C" stock, £26,753,423. 

Sir William's statement shows that the 
estimated net revenue of the board is suffi
cient from the outset of the board's activi
ties to provjde for the interest on the 
amounts of "A," "T.F.A." and "B" stocks 
referred to therein, interest at the rate 
of 5 per cent per annum on the amount of 
"C" stock referred to therein, and a sum 
of £399,622 for reserve. When 6 per cent 
is paid on such "C" stock, the sum avail
able for reserve would be £132,928. 

It is anticipated that consequent upon 
the natural expansion of traffic and upon 
the economies to be expected from uni
fication, the net revenue of the board will 
be sufficient to provide for the sinking 
funds, which will become effective from 
1942 onwards, and also to provide for 
further reserves and other purposes of the 
board. 

AGREEMENT \VITH "INDEPENDENTS" 

At a sitting of the joint committee on 
June 23, another agreement-namely, one 
with a number of bus companies operating 
on the boundaries of the London traffic 
area-was announced. Mr. Greene, coun
sel for the promoters of the bill, stated 
that by agreement the Transport Board's 
powers to extend services beyond their 
monopoly area would be subject to the 
same condition which applied to everybody 
else-namely, that they could obtain road 
service licenses. It was proposed now to 
limit the board's powers to operate to a 
definite line outside its operating area of 
10 miles. 

In the arrangement three areas were 
contemplated. Within the smallest of 
these the Transport Board would have 
a monopoly. Outside that area the board 
would have the right to run services sub
ject to obtaining road service licenses in 
competition with everybody else. For 10 
miles outside the new line, the board would 
have power to enter into working agree
ments. The main-line railways agreed 
with the proposal. The Transport Board 
would take over from the agreeing bus 
companies the services which the latter 
were at present running within the pro
posed operating area. Regarding over
heads, which would remain as a result of 
the division of the services, the principle 
accepted was that the nature of these over
heads was to be ascertained by arbitration, 
failing agreement. 

Sir Leslie Scott, K.C., on June 24, ad
dressed the committee on behalf of the 
::-.fetropolitan Railway in opposition to the 
bill, saying the company was profoundly 
sceptical about unified ownership. It would 
prefer to be included in the pooling policy 
of main-line railways. 

At a sitting of the committee on June 30 
it was announced that a settlement had 
been reached between the promoters of the 
bill and Hertfordshire County Council, 
which owns tramways operated by the 
Metropolitan Tramway along with the 
Middlesex County Council Tramways. 



PERSONAL MENTION 

C. B. Short Portland Railway 
Manager-Other Changes 

Coincident with the arrival at Portland, 
Ore., on July 1 of Carlton B. Short to 
take the general managership of the rail
way department of the Pacific Northwest 
Public Service Company, other personnel 
and functional changes in that company 
and its subsidiary, Portland General Elec
tric Company, were announced by Franklin 
T. Griffith, president. 

William H. Lines, vice-president of both 
companies and for several years manager of 
the railway department/, was appointed 
treasurer of both companies and given 
broader responsibilities in both. W. S. 
McCullough, vice-president and treasurer, 
Central Public Service Corporation, Chi
cago, the holding company for the Port-

With respect to the news of Carl Short's 
Impending departure from Roanoke to a 
post of greater responsibility in the far 
Northwest, It Is In order to express com
mingled regret and felicitations-regret 
that Roanoke Is to lose him as a citizen 
and that he Is no longer to be numbered 
among the very satisfactory managing 
executives of public utllltles doing business 
here; felicitations to Portland on acquiring 
a transportation executive who "knows his 
stuff" and wlll deliver If given half a 
chance to do so. 

Mr. Short entered the service of the 
Roanoke Company as ste.iographer to the 
general manager in 1907. A few years 
later he was made claim agent. In 1917 
he left the service of the company, but 
returned on Jan. I, 1924, as assistant to the 
general manager. Two years later he was 

At left-Carlton B. Short, new general manager railways, Pacific Northwest Public 
Service Company, Portland, Ore. At right-William H. Lines, vice-president, Pacific 
Northwest Public Service Company, Portland, whom Mr. Short relieves as active 
head of the railway department. 

land company, and Ray E. Brennan, gen
eral auditor of the Portland company, 
were appointed assistant treasurers of the 
two companies. Cassius R. Peck, of the 
legal department in Portland, was ap
pointed secretary of both companies, 
succeeding R. W. Shepherd, resigned. 
Clarence D. Phillips, also of the legal 
department, became assistant secretary. 

For a number of years, Mr. Short was 
secretary and assistant to J. \V. Hancock, 
his predecessor as manager of the Roanoke 
Railway & Electric Company. During the 
three years he was at the managerial helm 
there, Mr. Short has been called on to 
confront a number of difficult and delicate 
problems. That he has handled them to 
the satisfaction of his superiors is amply 
attested in his transfer to a larger post 
in the service of the public utilities group 
which owns the Roanoke company. The 
Roanoke Times said: 

made assistant general manager and this 
position he occupied until the Central Pub
lic Service Company acquired the property 
early in 1928, at which time he was made 
manager. 

H. C. McNaught Manages 
New London Division 

Harry C. McNaught, appointed recently 
to succeed Samuel Anderson, resigned, as 
manager of the New London division of 
'he Connecticut Company with offices at 
Norwich, Conn., entered street railway 
work in 1904 immediately after leaving 
high school. He served first as stenog
rapher in the office of the superintendent 
of the Norwich Street Railway, which 
later merged with other local street rail
ways and became a part of the Connecti
cut Company, known as the New London 
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division, with headquarters at Norwich, 
Conn. Since then Mr. McNaught has been 
employed continuously as timekeeper, pay
master, cashier, chief clerk, with that com
pany, and with the Shore Line Electric 
Railway, which leased the properties from 
1913 to 1920. In 1920 the lease was ter
minated and operation resumed by the 
Connecticut Company, and on April I, 1920, 
he was appointed assistant to the manager 
of the New London division of the Con
necticut Company. From that post he was 
advanced to succeed Mr. Anderson. 

G. K. Jeffries Resigns 
Indiana Post 

George K. Jeffries, for 22 years general 
superintendent of the Terre Haute, In
dianapolis & Eastern Traction Company, 
has submitted his resignation. The Terre 
Haute, Indianapolis & Eastern Traction 
Company was bought at receiver's sale re
cently and will be tied in with other 
operations of the Insull interests in Indiana. 
Mr. Jeffries started his career as a railroad 
telegrapher in the employ of the Big Four 
Railroad at Shelbyville and prior to be
coming connected with the Terre Haute, 
Indianapolis & Eastern Traction Company 
in 1906 he was engaged as a railroad dis
patcher and trainmaster and as superin
tendent of the Indianapolis & Northwest
ern Traction Company at Lebanon. 

R. P. Woods Heads 
Mid-West Electric 

Rail Association 
At the annual convention in Denver of 

the Mid-West Electric Railway Association, 
July 16 and 17, Robert P. Woods, receiver 
for the Kansas City, Clay County & St. 
Joseph Railway, was elected president. He 
succeeds C. A. Semrad, vice-president of 
the St. Joseph Railway, Light, Heat & 
Power Company. 

Mr. Woods has been president of the 
lvlissouri interurban since January, 1928. 
Before that he was vice-president of the 
company for eight years. Between 1914 
and 1918 he was city representative of the 
Kansas City Railways board of control. 
In this work he had supervision over 
many of the improvements made by the 
C<;Jmpany. He continued as consulting en
gmeer to the board as he was in a position 
to direct the carrying out of the extensive 
traffic. improvements which were then being 
made under the direction of John A. Beeler. 

_Mr. \Voods has had a long career in 
railway work. In 1901 he was made chief 
engineer in charge of construction of the 
Wabash River Traction Line. One year 
later he was appointed to a similar posi.: 
tion with the Indianapolis-Shelbyville inter
urban. From 1902 to 1904 he served the 
Indianapolis & Northwestern Traction 
Company as chief engineer. Later, he was 
consultant in charge of design and con
struction of the Lebanon-Thornton Electric 
Railway, Lebanon, Ind. When the line was 
completed he was made vice-president and 
general manager. This position was fol
lowed by his becoming president of the 
company. From 1911 to 1913 he had 
charge of the building of the 80-mile line 
of the Kansas City, Clay County & St. 
Joseph Railway. 

Mr. \Voods was born in Buffalo, N. Y., 
in 1870. 



Seven Operating Groups for 
Essex Division 

The Essex division of Public Service 
Co-ordinated Transport, Newark, N. J., has 
been divided into seven operating groups 
instead of four districts. The change will 
provide improved supervision of the various 
carhouses and garages and the lines operat• 
ing out of them. 

James M. Symington continues as man
ager of the division, and Aaron H. Hill 
has been appointed assistant manager. 
Mr. Hill had been superintendent of the 
Southern district of this division. 

The following appointments as group 
superintendents and supervisors were 
announced : • 

Bloomfield group-Spencer G. Harvey, 
superintendent; Harry Brown and James 
Foley, supervisors. Mr. Harvey ha~ b_een 
superintendent of the Orange district; 
Mr. Brown supervisor in Bloomfield, and 
Mr. Foley, supervisor at South Orange
carhouse. 

Orange group-John B. Mc Callum, 
superintendent; Jeff Lyons and Harold 
B. Whitman, supervisors. Mr. McCallum 
had been superintendent of the Northern 
district; Mr. Lyons, supervisor in Oran~e, 
and Mr. Whitman, passenger agent m 
charge of chartered bus service. 

Irvington group - George Klements, 
superintendent. Mr. Klements had been 
assistant manager in Central Division. 

Ironbound group-John Anderson, super
intendent· Albert Bedwin, supervisor. 
Mr. And~rson had been supervisor at Lake 
Street garage and Mr. Bedwin had been 
supervisor at Second River garage. 

Kearny group-Joseph H. MO?re, super
visor· Alfred Paulson, supervisor. Mr. 
Moor~ had been supervisor at Sixteenth 
Avenue carhouse, and Mr. Paulson, super
vi~or at Harrison carhouse. 

Broad group-James H. Stone, superin
tendent; Harry E. More, supervisor. Mr. 
Stone had been supervisor at Orange and 
Passaic Valley car house and garage; 
Mr. More, supervisor at Sherman Avenue 
garage. 

Weequahic group-Joseph F. Sturm, 
superintendent; Edward Cone, supervisor. 
Mr. Sturm had been supervisor at Miller 
Street carhouse, and Mr. Cone had been 
superintendent of Bloomfield district. 

Associates Honor I. R. Carson 
I. R. Carson has just finished his 25th 

year of service with the Kansas City Pub
lic Service Company, Kansas City, Mo. 
He is assistant superintendent of trans
portation. He has never owned a motor 
car and "still rides the street cars." His 
associates gave him a watch and chain. 

E. C. Morris Named to West 
Virginia Commission 

Appointment of Earle C. Morris, a 
valuation engineer of North Dakota, as 
its chief engineer, effective July 1, has 
been announced by the Public Service Com
mission of West Virginia. 

Mr. Morris will have charge of work on 
valuation of utilities under regulation by 
the commission and James Imboden, of 
Kanawha County, who previously had held 
the title of chief engineer, will remain in 
the commission's engineering department 
and continue his present work upon other 
technical phases of utility engineering. 

Mr. Morris is a graduate of Purdue Uni-

versity. For eleven years he has been head I joining the North Dakota board in 1920 
of the engineering, valuation and statistical he served for three years as assistant en
department of the board of railroad com- gineer of the Public Service Commission 
missioners of North Dakota. Prior to of Indiana. 

W. B. Potter, Engineer and 
Inventor, Signally Honored 

While in Erie recently, W. B. Potter, 
consulting engineer for the General Elec
tric transportation department (retired) 
was presented with a set of three volumes 
containing more than 200 letters from 
former associates. The letters are remi
niscent of many former associations both 
within and without the General Electric 
organization. Among the numerous letters 
are communications from England, Ger
many, France and Australia. Each letter 
is neatly mounted and accompanied by a 
portrait of the writer. The three volumes 
are attractively bound in morocco, and the 

W. B. Potter 

letters include messages from numerous 
high executives, not only of the General 
Electric Company but of other organiza
tions. 

Thus was a fine tribute paid to an 
eminent engineer--a man who played a 
most important pact in electrical develop
ment, particularly in the application of elec
tricity to railroading. Even among those 
who know Mr. Potter well, the fact will 
probably come as a surprise that more 
than 130 patents have been issued to him 
for various inventions, including the series
parallel controller, the surface contact sys
tem, the three-wire system of railway oper
ation, electro-pneumatic contact control 
system and the otheograph. Other patents 
relate to electric switching, motors, gen
erators, third rail, electric braking, air 
brakes and various schemes of motor con
trol. This is a mere list, but it does 
serve to convey an idea of the range of 
the man's wide technical accomplishments 
more forcefully than could any prosaic por
trayal of them in detail. Mr. Potter con
ceived the idea for the series-parallel con
troller in connection with a study of elec
tric railway equipment, in 1892. This has 
since been used almost universally in con
trol for electric railway motors. 

Among projects which engaged his at
tention were the Manhattan Elevated Rail
way, Baltimore & Ohio, and Paris-Orleans 
electrifications, New York Central terminal 
electrification, and the use of electricity 
for propulsion on the West Jersey & Sea 
Shore Railroad, Detroit Tunnel, Great 

Northern and Southern Pacific lines. Dur
ing one of his foreign trips he studied the 
London Underground then being converted 
to electric operation. Later, the Butte, 
Anaconda & Pacific, Chicago, Milwaukee 
& St. Paul and Victorian Railways work 
was carried out under his supervision. 

W. B. Potter is a native of Connecti
cut. Up to the age of fourteen he lived 
on a farm, but during his vacations and 
following graduation from high .school 
he satisfied a craving for electrical ma
chines by working in the shops of the 
Seth-Thomas Clock Company. Upon leav
ing school he began service as a machinist 
apprentice with Sawtele & Judd, Hartford, 
Conn. After four years' apprenticeship, 
he was designated to look after all repairs 
and engines of the Hartford Electric 
Company. Foreseeing the future of the 
electrical industry, he se.cured employment 
with the Thomson-Houston Company at 
Lynn and, as a result of studying reports 
of Frank J. Srague's work with the 
trolley, decided to follow electric railroad
ing. His first task in this field was in 
installing equipment for the West End 
Street Railway, Boston. Experience 
gained in Boston, Albany, Utica, Saratoga 
and San Antonio, resulted in Mr. Potter 
being taken into the engineering depart
ment under J. B. Calhoun, in 1890. In 
1895, when \Valter H. Knight, then engi
neer of the department, left, Mr. Potter 
was made chief engineer. 

A man of strong opinions, unusually 
well-informed along lines other than those 
of his own endeavors, Mr. Potter's numer
ous inventions show that the new and the 
untried have a strong appeal for him, and 
he has always been quick to lend sym
pathetic aid to others engaged in working 
out their problems, aid that was in many 
cases most helpful since the range of the 
man's own knowledge and his enthusiasm 
seemed unbounded. Moreover, he has the 
faculty of communicating his enthusiasm 
to others. This is a most important at
tribute, particularly in a man charged 
with responsibilities such as his have 
been-a man who contributed liberally of 
his time to the affairs of technical associa
tions, particularly the American Institute of 
Electrical Engineers and the American 
Electric Railway Association. 

There is nothing of the scientific re
cluse about Mr. Potter. Neither has there 
ever been any sign of showmanship. If 
his enthusiasm has sometimes led to his 
holding to ideas with insistence that others 
thought was too tenacious, then in the light 
of experiences that proclivity has in most 
cases proved to be a virtue rather than a 
vice. Men of an inventive turn of mind 
need to be tenacious-otherwise they are 
frequently lost. If that were not true 
Mr. Potter would not have achieved what 
he did, and the hundreds of letters of 
reminiscences, reflecting kindly feeling for 
him and proclaiming his work, would not 
have been written. The form of the pres
entation was unusual, but the tribute is 
well deserved. 
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Duties of Lake Erie 
Railway Officials 

Being Rearranged 
Changes in the operating personnel of 

the Cincinnati & Lake Erie Railroad, and 
its subsidiaries, the Lima City Street Rail
way and the Hamilton city lines, have been 
announced by Dr. Thomas Conway, Jr., 
president. . 

The scope of duties of Truman Curtiss, 
at ppesent general superintendent <;>f jnter: 
urban railway operations of the Cm_cmnatt 
& Lake Erie, has been expanded to mcl~de 
all interurban divisions, as well as the Lima 
and Hamilton city lines. 

Claude Porter, former division superin
tendent of the Cincinnati and Columbus 
divisions of C. & L. E., has been made 
assistant general supe:inten~en! and his 
duties under J\Ir. Curtiss will mclude all 
divisions, as well as the city operation of 
Lima, Hamilton and Dayton. 

James S. Duncan will supervise ope_r~
tion on the Cincinnati and Columbus d1v1-
sions of C. & L. E., as well as the Ham
ilton city lines, under the title of super
intendent. Mr. Duncan succeeds, at Ham
ilton, A. C. Starkey, who has been man
ager of the local line there since 1927. 

Thomas E . Haldeman, of Springfield, has 
been appointed superintendent of the T o
ledo division of C. & L. E., and manager 
of the Lima City Street Railway, to suc
ceed Harry G. Mason, resigned. L~st 
year, J\ir. Haldeman rounded out a service 
of 25 years as motorman on the Columbus 
division of C. & L. E. He has an ex1:ep
tionally fine record for safe operation, 
good conduct, and courtesy. 

Joseph Bowman, superintende1;t of ~he 
Lima city lines, has entered tram service 
on the Toledo division. His duties will 
be assumed by Mr. Haldeman. 

F. A. Healy, assistant secretary of C. & 
L. E., has resigned. Mr. Healy has. a 
background of many years in executJ".e 
capacities with_ both steam _and e!ectnc 
railways. He 1s well-known m the mdus
try and has made a host of friends during 
his many years of service. 

C. W. Randolph has resigned as super
intendent of the C. & L. E. Bus Company. 
Mr. Randolph's career with the interurban 
system dates back 25 years. 

E. R. Butler, assistant to the ge!leral 
superintendent, was temporarily relieved 
from present duties and assigned to the 
passenger traffic department, where he will 
devote the major part of his time to the 
solicitation of party and group riding, con
ventions, special events, etc. 

John Fishvogt, assistant to the passenger 
traffic manager, has been made ticket agent 
at Cincinnati. 

The rest of the executive personnel re
mains the same: W. L. Butler, executive 
vice-president; J. Harvey McClure, vice
president in charge of public relations ; H. 
C. Donecker, vice-president in charge of 
operation; Richard Breckinridge, vice
president in charge of traffic; and J. M. 
Pogue, vice-president in charge of pur
chases and bus operation. 

George J. Kuhrts, president of the 
Los Angeles Railway, has been ap
pointed by John C. Porter, Mayor of 
Los Angeles, as a member of a special 
committee of nine citizens to conduct a 
thorough investigation of operations of 
the Los Angeles Department of Water 

& P ower in order to put at rest rumors 
concerning the department, and par
ticularly concerning the power bureau, 
The appointment of the committee has 
been ratified by the City Council. 

+ 
A. G. Ellaway, an alderman at Bir

mingham, has been elected P:esident !~r 
the ensuing year of the Bnttsh M_u11;1c1-
pal Tramways & Transport Assoc1at1011. 
Mr. Ellaway is the sole surviving mem
ber of the orig inal Birmingham Tram
ways Committee founded about 25 
years ago. 

J. S. Tritle in Important 
Westinghouse Post 

J. S. Tritle, elected vice-president and 
general manager in charge of manufactur
ing, sales and engineeri_ng operations of 
the Westinghouse Electnc & J\fanufactl!r
ing Company, has long been connected with 
that company and is unusually well
informed, not only on the phases of its busi
ness which come within his immediate 
purview, but with the history of the com
pany and its fiscal and other policies. 

J. S. Tritle 

Mr. Tritle was born in Virginia City, 
Nev., in 1872. He received his early 
schooling in New Haven, Conn. From 
preparatory school he entered Yale U11;i
versity, from which he was · graduated m 
1893 with a degree in science. In 1895 he 
entered the electrical engineering contracting 
business in which he continued for eight 
years. At the outset of the Worl1'~ Fair 
in St. Louis he accepted the pos1t10n as 
chief of construction. At the close of the 
fair, he became manager of the Kansas 
City district for the "Westinghouse com
pany. In 1915 the St. ~ouis and Kan~as 
City offices were consolidated, Mr. Tntle 
assuming charge of both. 

In 1922 the scope of his activities with 
the company was again widened. He was 
made manager of the merchandising divi
sion of the general sales department of 
the company. In 1925 when a separate de
partment was made of the merchandising 
business Mr. Tritle was made general man
ager of the merchandising department, 
overseeing engineering and manufacturing, 
as well as sales work, with headquarters in 
Mansfield, Ohio, where most of the mer
chandising products are made.-

From Mansfield Mr. Tritle was moved to 
East Pittsburgh on May 1, 1929, as vice
president in charge of manufacturing 
operations. In his new position as vice
president and general manager, Mr. Tritle 
will retain his headquarters in the West
inghouse company's main works at Ea~{ 
Pittsburgh, Pa. He reports to the presi
dent, F. A. Merrick. 

G. W. Woodruff on Penn
sylvania Commission 

George \V. Woodruff, attorney general 
under the former administration of Gov
ernor Pinchot of Pennsylvania, and more 
recently legal adviser to the Govern<?r in 
public utility matters, has been appomted 
to the Public Service Commission by 
Governor Pinchot, succeeding Charles H. 
Young, whose term of office has just 
expired. . . 

During the heat of the bitter stnfe that 
was waged over the Governor's recent 
attempt to abolish the Public Service Com
mission and substitute a "Fair Rate Board'' 
of his own choosing, Mr. Woodruff de
clared before the House committee investi
gating the Pinchot charges against the 
commission and its functioning under the 
existing statute, that it was his conviction 
that the Pesnsylvania Public Utility Act 
was the,. best in the country. 

W. H. Horn Made Manager 
at Roanoke 

W. H . Horn, superintendent of trans
portation of the Roanoke Railway & Elec
tric Company, Roanoke, Va., has been 
appointed to succeed C. B. Short as general 
manager of the company. Like Mr. Short, 
Mr. Horn is a product of the Hancock 
school of efficiency and his long connection 
with the company entitles him to the well 
merited promotion that has come his way. 
The Roanoke Times said: 

"Bill" Horn is one o! us, knows our 
people and their t emperament, knows how 
to get along with them. He will do well 
to study the frank and direct methods o! 
his predecessor In the fleld ot public rela
tions, so essential to the successful conduct 
of a public utility In these modern times. 
The rallway Is an admirable example o! a 
public utility that "gets on" with the com
munity In which It is located. That !act 
Is a tribute· to managerial common sense 
as well as to managerial sktll. 

+ 
Gordon Starr has been made traffic 

agent of the Winnipeg, Selkirk & Lake 
Winnipeg Railway, affiliated with the 
,vinnipeg Electric Company. Mr. Starr 
was formerly in the purchasing depart~ 
ment of the latter company, and has 
been employed there for eight years. 

+ 
E. J. Mehren has resigned from the 

McGraw-Hill Publishing Company, Inc., to 
assume the presidency of the Portland 
Cement Association. His new responsi
bilities carry with them great oppor
tunities for service. Mr. Mehren was 
associated with McGraw-Hill for more 
than twenty years. He played an impor
tant part in the development of its prop
erties and of the institution itself. 
Amo~g his conspicuous service with the 
company was his work as ~dito~ of Engi
neering R ecord and of Engmeenng News
R ecord. 

+ 
G. L. Harris has been appointed man

ager of office systems of the Westing
house Electric & Manufacturing Com
pany. For the last three years, he has 
been manager of office systems for the 
Philadelphia Electric Company. Previ
ously, he was manager of office systems 
for the Georgia Railway & Power Com
pany, Atlanta, and for several years 
organized and installed o.'.'.ice systems in 
the Insull properties at Chicago. In 
his new position, Mr. Harris will report 
to President Merrick. 
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OBITUARY 
ing at M. I. T . .and later at Harvard, 
and was a consulting engineer of na
tional reputation, serving many public 
service commissions. As a member of 
the Boston Transit Commission, of 
which he later became chairman, he had 
much to do with the construction of the 
subway and elevated systems. His in
terests extended beyond engineering; he 
was a linguist, a student of literature, 
and a patron of art. 

T. P. Gaylord 
Truman P. Gaylord, vice-president of 

the Westinghouse Elec~ric & Manufact1;1r
ing Company East Pittsburgh, Pa., died 
suddenly on' July 5 in Shelby, Mich., 
where he was born 60 years ago. 

The Chicago World's Fair was starting 
when Mr. Gaylord engaged with the Fair 
Company as engineer of the underground 
construction, in which capacity he con
tinued from 1892 to 1893. At the close 
of the World's Fair, Mr. Gaylord became 
assistant professor of electrical engineer
ing at Armour Institute of Technology, 
Chicago, serving there from 1893 to 1898. 
He was associated with the Commonwealth 
Edison Company from 1898 to 1899, when 
he entered the employ of the Westinghouse 
Company. 

He was appointed district manager of 
the Westinghouse Company's Chicago office 
in 1902 and occupied that position until he 
was m~de acting vice-president in August, 
1914. He was elected vice-president in 
April, 1929. 

Mr. Gaylord attended the Allen Academy 
of Chicago; the University of Michigan, 
from which he was graduated with the 
degree of electrical engineer; and Armour 
Institute of Technology, from which he 
secured a degree in 1895. 

H. L. Hawley 
Harry L. Hawley, who represented the 

Consolidated Car-Heating Company, Inc., 
in New York for 23 years, died suddenly 
011 July 3, at Summit, N. J., where· he 
made his home during the suipmer months. 
Interment was at Waterford, N. Y., on 
July 6. 

Mr. Hawley was born in Saratoga 
County, New York, and moved to Flatbush, 
Brooklyn, about 24 years ago, where he 
had since resided. He was widely known 
-among steam railroad and electric railway 
officials and among the manufacturers of 
equipment used in both of these fields. 

He is survived by his widow, Mrs. 
:Minnie E. Hawley, his brother, Cornell S. 
Hawley, the president of the Consolidated 
Car-Heating Company, Inc., his nephews, 
Edward B. Hawley, \Vaterford, and 
Harold A. Hawley, Flushing, and his niece, 
Mrs. Chester B. Parkis, Waterford. 

Ira M. Cobe 
Ira Maurice Cobe, Chicago investment 

banker, died on July 9 at his summer 
home in Northport, Me. He was 64 years 
old. 

In October, 1914, Mr. Cobe resigned all 
his Chicago connections and withdrew per
manently to his home. At that time the 
Chicago Surface Lines announced the 
resignation of Mr. Cobe as chairman of 
the executive committee of the surface 
lines, as chairman of the executive com
mittee of the Chicago City & Connecting 
Railways, and as a member of the board 
of operation of the Chicago Surface 
Lines. At the same time, Mr. Cobe 
tendered his resignation as member of the 
board of directors and executive committee 
of the Northwestern Elevated Railway and 
of the governing committee of the Chicago 
Elevated Railways. He also withdrew 

from the directorate of the Chicago Title 
& Trust Company. 

A native of Boston, where he was gradu
ated at Boston University, :Mr. Cobe was 
admitted to the Massachusetts bat in 1888 
and practiced law in Boston four years. 
In 1892 he joined in organizing the firm of 
Cobe & McKinnon, investment brokers, in 
Chicago, and in rapid succession became 
president of the Assets Realization Com
pany, chairman of the board of the Chi
cago Railways, director of the Chicago 
Title & Trust Company, director of the 
Calumet & South Chicago Railway, chair
man of the Hammond, Whiting & East 
Chicago Railway, director of the National 
Bank of the Republic, director of the Fi
nancial Corporation of America and chair
man of the governing commission of the 
Chicago City & Connecting Railways. 

W. H. Whiteside 
Walter Hunter Whiteside, 70, corpora

tion executive, died unexpectedly at his 
home in Los Angeles, Cal., on July 18. 
Mr. Whiteside retired in 1926 from the 
position of Pacific Coast representative of 
the Westinghouse Electric & Manufactur
ing Company, with which he had been 
connected in Pittsburgh and New York 
for many years. He left Westinghouse 
in 1904 to become president of the Allis
Chalmers Company, but resigned from 
Allis-Chalmers in 1911 to take the presi
dency of the Stevens-Duryea Company, 
automobile manufacturers. The latter post 
he held until he returned to Westinghouse 
in Los Angeles in 1916. Mr. Whiteside 
was born in Wabash, Ind., and was grad
uated from Wabash College. 

R. L. Crump 
Ralph L. Crump, associated with Ford, 

Bacon & Davis for many years, died in 
Philadelphia· on July 17. Mr. Crump at
tended Pennsylvania State College, and 
entered the electric railway field with the 
Johnson Company, now the Lorain Steel 
Company, in Atlanta, Ga. He next was 
employed by William Wharton, Jr., & 
Company, Inc., as engineer on track con
struction in Philadelphia. In 1896 he be
came resident engineer of Ford, Bacon & 
Davis on the reconstruction of the Canal & 
Claiborne Railroad in New Orleans, and 
then served successively as resident engi
neer on the New Jersey & Hudson River 
Railroad & Ferry Company, New Orleans 
& Carrollton Railroad, Kansas City Rail
way & Light Company, Memphis Street 
Railway and the American Cities Railway 
& Light Company. During the World War 
he was an engineer in the transportation 
and housing division of the United States 
Shipping Board. About ten years go Mr. 
Crump retired from active business. 

George Fillmore Swain 
George Fillmore Swain, McKay pro

fessor emeritus of engineering at Har
vard and an authority on hydraulic en
gineering, died on July 1 at his summer 
home in Holderness, N. H., at the age 
of 73 years. 

Professor Swain taught civil engineer-

Born in San Francisco, Professor 
Swain was graduated from the Massa
chusetts Institute of Technology in 1887 
and continued his studies at the Royal 
Polytechnique School in Berlin. New 
York University and the University of 
California honored him with LL.D. 
degrees. 

He was a past president of the Ameri
can Society of Civil Engineers, the Bos
ton Society of Civil Engineers, and the 
Society for the Promotion of Engineer
ing Education. In addition he was a 
member of many technical societies. 

+ 
Edward A. Pearson, who developed 

large real estate holdings in the Oranges 
in the '80s, built the Orange & Bloom
field Crosstown Railway, now included 
in the system of the Public Service Co
ordinated Transport, and was active in 
banking and insurance, died at Newark, 
N J., on June 27. He was 92 years old. 
:Mr. Pearson was a founder of the Hy
drogen Company of the United States, 
which concern pioneered in the produc
tion of gun metal. 

+ 
Dr. William T. Riley, connected with 

the United Railways & Electric Com
pany of Baltimore for 28 years, died at 
his home in Baltimore on July 7. He 
served as a coroner of Baltimore for 30 
years. Dr. Riley was one of the three 
physicians of the United Railways Asso
ciation, the welfare organization of the 
company. He also was surgeon for the 
Pennsylvania Railroad and Western 
Maryland Railway, and medical ex
aminer for the Metropolitan and Con
tinental Life Insurance Companies. 

+ 
John A. Miller, former District Court 

judge at Newark, N. J., son of John A. 
Miller, head of the original Newark & 
Bloomfield Street Railway, now included 
in Public Service Co-ordinated Trans
port and father of John A. Miller, Jr., 
editor of Eu:crarc RAILWAY JOURNAL, 
died at Glen Ridge, N. J., on July 12. 
He was one of the oldest members of 
the New Jersey Bar and for many years 
before his retirement, about ten years 
ago, was prominent in the practice of 
corporation and real estate law. He 
was a graduate of Rutgers College and 
Co.lumbia Law School. 

+ 
Dick S. Ramsey, former president ot 

the East River Savings Bank and at one 
time prominent in civic and business 
affairs in Brooklyn, died on June 27, He 
was in his 85th year. He was a former 
member of the board of directors of the 
Kings County Trust Company, one of 
the original Brooklyn Bridge Commis
sioners and a former member of the 
board_ of the Brooklyn City Railroad. 
now included in the Brooklyn-Manhat
tan Transit System. 

+ 
Clement J. Ferneding, 85 years old, 

vice-president and treasurer of the Day
ton & Xenia Railway, Dayton, Ohio, 
and for many years a leading business 
man of Dayton, died on June 27. 
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INDUSTRY MARKET AND TRADE NEWS 

ew White buses with stand 

Birmingham Purchases Buses 
for Irondale Line 

Bus service has been instituted by the 
Birmingham Electric C?mpany . alo_ng 
the Gate City-Irondale !me. Thts !me 
was originally built in 1886 and oper:ited 
with a steam dummy. It was electrified 
J uly 28, 1903. A large portion of it was 
on private right-of-way, but recen~ly the 
city of Birmingham passed an ordmance 
to pave the street, which would entail a 
cost of $85,000 to the railw!lY· !3-ather 
than make this large expenditure, 1t was 
decided to abandon the se rvice and place 
gas buses on the line. A careful survey 
showed that the traffic did not justify 
the expenditure necessary to install trol
ley buses. Three \Vhite buses with 
Bender bodies were purchased and 
placed in service in June. 

Only 23 seats are installed in the body, 
which is a 29-passenger model. The seats, 
by Hale & Kilburn, are leather faced and 
rattan covered. Both front and rear doors, 
and the rear treadle, are actuated with 
National Pneumatic Company air engines. 

New Officers for A.S.T.M. 
E lection of the following officers for the 

ensuing year has been ann~:mnced by_ the 
American Society for Testmg Matert~ls: 
P resident Frank 0. Clements, techmcal 
di rector ;esearch laboratories, General Mo
tors Corporation ; and vice-president, Sam
uel T. Wagner, consulting engineer Read
ing Company. Those elected to the 
Executive Committee are: Arthur W. 
Carpenter, Kenneth B. Cook, J. B. Johnson, 
George C. D. Lenth, and 0. L. Moore. 

Westinghouse Declares 
Dividend 

Following the meeting of the boar~ of 
<Ii rectors of the Westinghouse Electric_ & 
Manufacturing Company, the followmg 
statement was issued by A. W. Robertson, 
chairman: 

Although the earnings !or April and May 
of the second quarter were not sufficient to 
-cover the dividend requirements of the com
pany, yet they were so far Improved as to 
show a small profit as compared with a 
loss of the three preceding months. 

It was the opinion o! the directors, that, 

Wide aisles speed passenger movement 

Cf'nslderlng the fine cash position of the 
company and the substantial surplus which 
has been accumulated over the past years 
and not distributed to the stockholders, 
dividends should be declared. Accordingly 
a dividend of 2 per cent ($1 per share) 
on the preferred stock was declared !or the 
quarter ending June 30, 1931, payable 
July 31, 193 1, to stock of record July 6, 
1931, and a dividend o! 2 per cent ($1 
per share) on the common stock was de
clared !or the quarter ending June 30, 1931, 
payable July 31, 1931, to stock o! record 
July 6, 1931. 

Montreal Expands Bus 
Operation 

Further expansion in its bus activities is 
seen in a recent order of Montreal Tram
ways for twenty new buses. The Asso
ciated Equipment Company of Canada will 
supply fifteen of these, and Leyland Com
pany the remainder. The chassis are manu
factured in England and bodies are made 
by the Canadian Car & Foundry Company, 
in Montreal. 

The company also has on order two 
diesel direct-drive engines suitable for bus 
operation. These engines, however, are 
still in the trial stage in England and it 
will probably be another year before they 
will be ready for service. 

At the end of last year the company 
owned 119 motor buses operating over 88 
miles of route. Operation of trolley buses 
for certain lines also has been considered. 

Osgood Bradley Gets 
$500,000 Contract 

An order for twenty cars, amounting to 
$500,000, has been received by the Osgood 
Bradley Car Corporation from the Ferro
carril Terminal Central de Buenos Aires, 
Argentina. The cars will be used in the 
operation of the new subway now under 
construction. They will be similar to the 
cars operating in the old subway which 
were built by the Metropolitan Vickers 
Electrical Company of England. The cars 
will be ready for shipment in January, 
1932. 

With a length of 52 ft. and an over-all 
width of 10 ft. 3½ in., the cars will have a 
seated capacity of 44. Three doors on 
each side of the car will speed loading and 
unloading of passengers. The electrical 
equipment will be supplied by the General 
Electric Company, and all door mecha
nisms by the National Pneumatic Company. 
\Vestinghouse air brake equipment will be 
used. The cars will weigh 71,000 lb. com
plete with two 125-hp. motors. 

H. T. Thompson With 
Metal & Thermit 

Harry T. Thompson, form!rly vice
president of the Differential Steel Car 
Company, Findlay, Ohio, has become asso
ciated with the sales department of the 
Metal & Thermit Corporation in New 
York. ~lr. Thompson was graduated from 

· the Georgia School of Technology in elec
trical engineering in the class of 1912. 
After his graduation he was connected 
with the Westinghouse Electric & Manu
facturing Company until he entered the 
Army in 1917. He served through the war 
as a captain in the artillery, leaving the 
service in 1919. He then became connected 
with the engineering department of the 
American Telephone & Telegraph Com
pany, but resigned from that company on 
Dec. l, 1920, to join the organization of 
the Differential Steel Car Company, of 
which ~ompany he became vice-president. 

General Electric Shows Sales 
Decrease for First Six Months 

Orders received by the General Electric 
Company for the first six months of 1931 
amounted to $141,428,978, compared with 
$190,313,758 for the corresponding period 
last year, Gerard Swope, president, an
nounced. Sales billed for the first six 
months of 1931 amounted to $141,180,891, 
compared with $197,229,346 for the corre
sponding period last year. 

Profit available for dividends on com
mon stock for the first six months of 1931 
was $21.523,722: compared with $29,273,276 
for the first six months last year. The 
profit available for common stock for the 
six months is equivalent . to 75 cents per 
share in 1931 and $1.01 per share in 1930 
on the 28,845,927 shares outstanding in 
both periods. The quarterly dividend is 
40 cents a share. 

The stockholders to whom the July divi
dend is to be distributed total 133,163, 
compared with l 16,750 at the end of 1930 
and with 88,408 a year ago, an increase of 
50 per cent O\'er a year ago. 
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Bus Deliveries 
Arkansas Power & Light Company, 

Pine Bluff, Ark., one \Vhite, Model 613. 
Boston Elevated Railway, Boston, 

Mass., ten A.C.F., metropolitan type. 
Capital Traction Company, Washing

ton, D. C., two Twin Coach, Model 20. 
Capitol District Transportation Com

pany, Albany, N. Y., thirteen Twin 
Coach, Model 40. 

Connecticut Company, New Haven, 
Conn., eleven Yellow Coach, 38-passen
ger, Type Z. 

Duluth Street Railway, Duluth, Minn., 
four Twin Coach, Model 20. 

Eastern Massachusetts Street Rail
way, Boston, Mass., eleven A.C.F., 
metropolitan type; five \Vhite, Model 
65A; and fifteen Twin Coach, two Model 
40 and thirteen Model 30. 

Reading Transit Bus Company, Read
ing, Pa., two Twin Coach, Model 30. 

Sault Ste. Marie Traction Company, 
Sault Ste. Marie, Mich., two Yellow 
Coach, 21-passenger, Type U. 

Scranton Bus Company, Scranton, 
Pa., four White, Model 54. 

Third A venue Railway, New York, 
N. Y., ten White, Model 54A. · 

Virginia Electric & Power Company, 
Richmon!,l, Va., ten Twin Coach, 
Model 30. 

Williamsport Transportation 
pany, Williamsport, Pa., six 
Coach, Model 30. 

Com
Twin 

Worcester Consolidated Street Rail
way, Worcester, Mass., one Yellow 
Coach, 25-passenger, Type U. 

TRADE NOTES 
Westinghouse Electric & Manufactur

ing Company announces the appointment 
of M. B. Lambert as sales manager 
in charge of the transportation depart
ment. 

U. S. Harne Company of Buffalo has 
purchased the assets of both the Lawson 
Manufacturing Company, Cleveland, 
Ohio, and the Warner Hammer Com
pany of Cromwell, Conn. 

DeVilbiss Company has moved its St. 
Louis sales and service branch to 1937 
Washington Avenue, and its New York 
branch to 25 West 45th Street. 

Fusion Welding Corporation, Chicago, 
Ill., has appointed the Puritan Com
pressed Gas Corporation of Kansas City, 
Mo., as distributor for the W eldite line 
of welding rods. 

E. A. McCallum, who was in charge 
of the San Francisco offices of the Stacey 
Engineering Company, has been trans
ferred to the Pacific Coast headquarters 
of the International-Stacey Corporation, 
now located at 410 Subway Terminal 
Building, Los Angeles. 

Conspectus of Indexes for July, 1931 
Compiled for Publication In ELECTRIC RAILWAY JOURNAL by 

ALBERT S. RICHEY 

Electric Railway Engineer, ,vorcester, Mass. 

Late•t 

Street Railway Fares• July, 1931 
1913 - 4.84 7.81 

Electric Railway Materials* July. 1931 
1913 - 100 114 

Electric Railway Wages• July. 1931 
1913 - 100 232.9 

Electric Ry. Construction Cost July. 1931 
Am. Elec. Ry. ABso. 1913 - 100 169 

General Construction Cost July. 1931 
Eog•g News-Record 1913 - 100 174.4 

Wholesale Commodities June. 1931 
U.S. Bur. Lab. Stat. 1926 = 100 70.0 

Wholesale Commodities July. 1931 
Brad•treet 1913 = 9. 21 8.78 

Retall Fond June, 1931 
U.S. Bur. Lab. Stat. 1913 - 100 118.3 

Cost of Living May, 1931 
Nat. Ind. Con!. Bd. 1923 - 100 86.9 

General Business July 11, 1931 
The Bueioesa Week Normal = 100 78.1 

Industrial Activity June, 1931 
Elec. World, kw.-br. y•ed 1923-25-100 104.8 

Bank Clearings June, 1931 
Outeide N. Y. City 1926 - 100 71.2 

*The three index numbere marked with an aeteriek 
are computed by Mr. Richey, ae follows: Fares index 
ie average •treet railway fare in all United States 
citiee with a population of ;o,000 or over except New 
York City, and weighted according to population. 
Street Railway Material.ti index i,, relative average 
price of material.ti (including fuel) used in street 

-

Month Year 
Laet Five Yeare 

Aco Ago H,gh Low 

June. 1931 July. 1930 July, 1931 July. 1926 
7.81 7.77 7.81 7.35 

June. 1931 July. 1930 Dec .• 1926 July, 1931 
116 136 159 114 

June. 1931 July. 1930 April. 1931 July. 1926 
233.0 231.7 233.2 225.7 

June. 1931 July. 1930 Nov .• 1928 July. 1931 
184 198 206 169 

June. 1931 July. 1930 Jan .• 1927 July. 1931 
187.2 201.0 211.5 174.4 

May. 1931 June. 1930 June. 1926 June. 1931 
71.3 86.8 100.5 70.0 

June, 1931 July, 1930 Jan .• 1928 June, 1931 
8.64 10.56 13.57 8.64 

May, 1931 June, 1930 Dec., 1926 June, 1931 
121.0 147.9 161.8 118.3 

April, 1931 May, 1930 Dec., 1926 May, 1931 
88.2 97.5 105.5 86.9 

June 13,1931 July 12, 1930 Oct. 6, 1928 Jan. 31, 1931 
77.6 97.5 117.6 77.0 

May,'1931 June, 1930 Feb., 1929 Jan., 1931 
109.8 115.5 140.4 97.6 

May, 1931 June, 1930 Oct., 1929 ?.lay, 1931 
68.6 92.1 111.8 68.6 

railway operation and mainteoance, weighted accord
ing to average use of such materials. Wages index ia 
relative average maximum hourly wage of motormen, 
conductore and operators on 121 of the largest street 
and interurban railwaye operated in the United 
States, weighted according to the number of such men 
employed oo these roads. 

ELECTRIC RAILWAY JouRNAL-Vol.75,No.8 
'444 

Material Prices 
JULY 23, 1931 

Metals-New York 
Copper, electrolytic, delivered, cents per lb. 
Lead ...••.•••.•......••..•.•.••.••.•.••. 
Nickel, ingot ..•....•..••.•.••...........• 

~i~~ ·si;ait~ ::. : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Aluminum, 98 to 99 per cent .•.....•.•..... 
Babbitt metal, warehouse 

Commercial grade .•.••••.•..•.......... 
Genera) .eervice ....... ................. . 

Track Materials-Pittsburgh 
Standard •teel raile, gross ton ............. . 
Track •pikes, n-in. and larger, per I 00 lb ..•• 
Tie plates, •tee!, cent. per I 00 lb .•••••••...• 
Angle bare, cent• per I 00 lb .•..••••..•....• 
Track bolt., per I 00 lb ................... . 
Tiee, 6m.x 8m.:,,8 ft., 

White Oak, Chicago ......•..•...••••••. 
Long leaf pine, New York ..••••.•.••.•.. 

Waste-New York 

8.0G 
4. ◄0 

3;.00 
4.H 

25.00 
22. 90 

34.00 
2s.;o 

$43. 00 
$2.70 
I. 9; 
2. 75 
3. 90 

I. 21 
1.00 

W aete, wool, cents per lb.. . . • . . • . . . . • . • • • • I I. 00 
Waste, cotton ( 100 lb. bale), cents per lb.: 

White .....••••....••.••.••••.•..•.• 7.00-11.00 
Colored •.•.•••••••••.•..•.......... 7. 00-1 0. 00 

Wire-New York 
Bare copper wire, cento per lb.. . . • • . . • . • • . . 9. 7; 
Rubber-covered wire, No. I ◄., per 1,000 ft.... $ ◄. 22 
Weatherproof wire base, cents per lb........ 12. 12; 

Paint Materials-New York 
Lilllleed oil {S bbl. lots), cents per lb......... 9. 60 
White lead in oil (I0Olb. keg), cents per lb... 13. H 
Red lead in oil........................... 14. H 
Turpentine (bbl. lot•), cents per gal......... 42. 00 
Putty, com'I grade, 100 lb. tine, cents per lb. S.SO 

Hardware-Pittsburgh 
Wire nails, per keg ..•....•..•............ 
Sheet iron (24 gage), cent. per lb ......•.... 
Sheet iron, galvanized (24 gage), cents per lb. 
Auto body •beets (20 gage), cent. per lb •.... 
Fender stock (20 gage), cents per lb •....... 

Bituminous Coal 
Pittsburgh mine run, net too .••••••••..•..• 
Central, Ill., screenings .•.........•........ 
Kanea.s .ecreening.e, Kansas City . .......... . 
Big eeam, Ala., mine run ................. . 
Smokelesa mine run, Chicago .•..•.......•. 

$I.BS 
2. ◄0 
2.90 
3. 10 
3. 20 

$ I. 40 
.80 

I. ◄0 
1.70 
I. 60 

Paving Materials 
Paving atone, granite, S in., f.o.b.: 

New York-Grade I, per thousand .•.•... $120.00 
Wood block paving 3½, 16 lb. treatment, 

N.Y., per •q.yd., f.o.b................... 2.SO 
Paving brick, 3½x8½x ◄, N. Y., per 1,000 in. 

carload lote, f.o.b....................... 50.00 
Paving brick, 3x8½x4, N. Y., per 1,000 in. 

carload Iota, f.o.b.. . . • • . . . . . . . . . . . . . . • . . H. 00 
Crushed •tone, f-in., wbosesale, f.o.b. per ~ 

cu.yd................................. I. 75 
Cement, Chicago, in carload Iota, without 

bage, f.o.b •.••....•.................... 
Gravel, i-io., cu.yd., wholeeale, f.o.b ...•.••. 
Sand, cu.yd., wholesale, f.o.b .............. . 
Aephalt, 10 pkg. N.Y., f.o.b. ref., per too ...• 

Scrap--New York 
Heavy copper, cento per lb ................ . 
Light copper ..•••...•...•••.•.•••••.••••. 
Heavy brasa .•.•.•.......•••............. 
Zinc .•.....•.................•...•.•.•.. 
Lead, heavy .•............•...•...•••...• 
Mixed babbitt ........•..•.•..••.•..•.•.. 

~:!ieJ'u:i'f ~~~~•:: : : : : : : : : : : : : : : : : : : : : : 
Sheet aluminum ......................... . 
Auto radiators .•.•.........•..••.••••••.• 
Tires, standard, mixed, per ton . ........... . 
Inner tubes, mixed, per cwt ..... .......... . 

Old Material-Chicago 
Steel car axel.tl, net too ................... . 
Cast iron car wheels, gross ton . ........... . 
Steel car wheels, gross ton ..•..•.••.••••••• 
Leaf •pringa, cut apart, gross too ...••.....• 
Angle bare, gro8" too ..................... . 
Brake •hoes, net ton .....•.••.•. , •.•...••• 
Steel raU. C•hort), gross ton ..•••..•.•...••• 
Relaying rails, gro•• too (6; lb. and heavier) 
Machine •hop turning•, gro•• too .....•.•..• 
Coil epringe, per gross ton .. .............. . 
Fro~a, ewitches and guard.e cut apart, yer 

gross ton ••••.••....•.•.....••.•..•.•• 

n.H 
11. 60 
· 1.00 
16.00 

6. 12 
s. 12 
3. 12 
i.;o 
3.00 
3. 2; 
I. 13 
9.H 

10.H 
3. 12 

H.25 
$1. 20 

$11.75 
10. 25 
10.00 
11. 25 
9. so 
6.00 

11.H 
2 ◄ .;o 

3.75 
11.75 

B. 7S 
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THE BIG EMERGENCY, 
ANTICIPATE IT WITH 

Peacock Staffless Brakes 
That one emergency may cost you plenty. 
Can you afford to be without braking equip
ment which functions positively in the 
emergency? 

National Brake Cotnpany 
890 Ellicott Square, Buffalo, N. Y. 

Canada:- Lyman Tube & Supply Co., Ltd., · Montreal 
The Ellcon Co., General Sales Representative, 50 Church Street, New York City 

11 
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STRIKE A BALANCE 

WITH 

The Theory 
of An Ideal Truck Rini 

1. Simple Design 

2 Light Weight 

3 Ample Strength . 

Ji Ease of Operation . 

5 Safety in Service 

6 Interchangeable Mounting 

K 
RIMS 

The Practical 
Application of Theory in K-Rini 

Two parts-All sizes 

Minimum weight obtained by proper distribution 
of steel which in turn produces 

Maximum strength at points of greatest strain 

Open valve ·stem slot and split base permit easy 
removal of rim from the tire and prevents injury 
to casing, tube and valve stem 

Split base is locked between wheel and continuous 
side ring-mechanical locked assembly 

All sizes single bevel 28° or 18° mounting seat per
mits oversizing and maintains standard spacings 

In combination-these fundamental features of the Goodyear K-Rim 

are not equaled by any otber truck rim 

K-28 RIMS K - 18 
THE MAN ,vHO CHANGES THE TIRES LIKES GOODYE AR " K " RIMS 
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YEARS IN THE 
T"7IN .CITIES 

For 12 years Goodyear Tires have been on the wheels 

of passenger coaches operated in Minneapolis and 

St. Paul by tbe Twin City Motor Bus Co. 

For 7 years, no tires e?'cept Goodyears have been used. 

It is a record of service so satisfactory that it has 

grown through the years-tire mileages highly satis

factory-road delays seldom known. 

Such performance as this is the reason for Goodyear's 

outstanding position today in the tire industry- such 

experiences as this explain why more people ride on 

Goodyear Tires than on any other kind. 

Wby shouldn't you use THE leading make of tire? 

ON YOUR NEW COACHES SPECIFY GOODYEARS 
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THE TIMKEN - DETROIT AXLE CO. 



16 ELECTRIC RAILWAY JOuRNAL August, 1931 

Your best friends 
won't tell you ••• 
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120 Broadway, New York, N. Y. 
Pittsburgh Chicago Albany So. San F rancisco Toronto 
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but your neighbors 
and patrons will! 

ARE you proud of the street railway system with 
which you are associated? 

Whether employee or stockholder, president or fore
man, transportation man or track-man, we all crave 
praise. We all dislike harsh c~iticism. 

It is not your partner on the golf course, nor the guest 
at the dinner table who bluntly tells you the defects 
of your railway service. It is the fellow in the next, 
block whose slumber is broken hy Che pounding of 
car wheels over had joints. It is the chap who rides 
to work in the early morning rush hour and is tossed 
around on rough-riding track. It is the fellow who 
writes his letter of protest to the newspaper, or rises 
to speak at local indignation meetings. No manage
ment need permit had track to he a source of criti
cism. Smooth and quiet-riding track need cost no 
more when joints are Thermit-welded. And it re
mains "good" throughout the entire life of the rails 
themselves. 

Materials and labor now are at record "l!)WS." A 
good time, an opportune time, for Thermit-welding. 

120 Broadway, New York, N. Y. 
Pittsburgh Chicago Albany So. San Francisco 

Does rough 
track add to 

the 
discomforts of 

riding? 

Has the street railway any friends 
at indignation meetings? 

THERMIT RAIL 
WELDING HAS 
SOLVED THIS 

PROBLEM 
l\Iany a road has miles of track, in which 
the joints are "shot," but the rail and road
bed still has useful life. Thermit-welding 
has solved this problem for many manage
ments. Old track has been fixed up, and has 
lasted for ten to fifteen years in good, smooth
operating c·ondition until the· rail-head it@elf 
has worn down to the limit. 

Toronto 



18 

1881 
/ 
1931 

ELECTRIC RAILWAY JOURNAL 

CELEBRATING 
so YEARS 

OF 
PROGRESS 

IN THE 
ELECTRIC 

RAILWAY 
IN·DUSTRY 

August, 1931 

GOLDEN JUBILEE CONVENTION 



Allg!lst, 1931 ELECTRIC RAILWAY JOURNAL 

THE BIG SHOW is little more than a 
month away. The 50th meeting- Golden 
Jubilee- of the A. E. R. A. An event 
that comes but once in an industry's lifetime. 

· Important industry executives will be at 
Atlantic City during the week of September 
26 - October 2. Important features will 
distinguish this year's Exhibit- in the great 
Atlantic City Auditorium- displays recall
ing the industry's fifty years of progress, as 
well as the latest modern equipment. And 
this year, for the first time, the National 
Association of Motor Bus Operators 
will hold their annual meeting during the 
same week, at the same place. 

The CONVENTION NUMBER of Elec
tric Railway Journal will be mailed to 
subscribers September 15. It will also be 
distributed at Atlantic City. It wi ll be 
much more than an ordinary convention 
issue. The history of the Journal is the 
history of the industry, and this issue will 
reflect that fact. It will be an invaluable 
historical document that every one interested 
in community transport will want to read 
and keep. 

Advertising /orms close S eptember I I ! 

ELECTRIC RAILWAY JOURNAL 
McGRAW-HILL PUBLISHING COMPANY, INC. 

Tenth Avenue at 36th St. , New York 

CONVENTION 
NUMBER 

Electric Rdilwdy Journdl · 
Sept. 15 

GOLDEN 
JUBILEE 

CONVENTION 
A. E. R. A. 

Sept. 26 - Oct. 2 

CONVENTION 
REPORT 
NUMBER 

Electric Rai lwdy Journdl 
Oct. 2 

19 

NUMBER of Electric Railway Journal 
Forms Close Sept. 11 
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Some of the 115 Sorony 
fudt"d and lubricatt'd busr.e 
of the North Shore Dus Com
paoy at their Flushing, L. I., 
terminal, ooc of the largest 

ELECTRIC RAILWAY JOURNAL A ugust, 1931 

bu• terminah of it.a kind in :--... .-~J 
the country. Here 850 pu- : ,\• 
... ogen can be loaded within l{ji!.J. :1 
tco minutes• time. Scvcoteeo 

bu8ea can be loaded at oocc. 

325,000 Miles 
a month 

with SocoNY! 
AVERAGING 325,000 miles a month, the 115 passenger ·buses of 

the North Shore Bus Company, Inc., operating in Manhattan, 

Queens, and Nassau County, L. I., are fueled and lubricated exclu

sively with Socony. Efficient, economical operation is why this big 

company has used only Socony products for the past four years. 

Whether your buses operate many miles or few, you will find 

that Socony .gives you better performance and lower repair bills. 

SOCONY 
BANN ER GA SOLINE SOCONY DE-WAXED l\lOTOR OIL 

SPECIAL GASOLINE plus ETHYL -

' 
STA N D A RD OIL COMPANY OF NEW YORK 
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AN E X TRAORDINARY AN 
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NOUNCEMENT 

CY CY 
cuPi'oFWATER 

TO HEAT AN ENTIRE BUS 
• . without costin<J- a I PENNY • 

Safe, Cheap, Quickly 
Controlled Heat, with 
the New BORDEAUX 
Steam Generator System 

THREE years of intensive research 
produced this startling advance in 

bus heating methods ! Safe, comfort• 
able, uniform heat ••• yet without a 
penny's cost. 

The new Bordeaux System derives its 
heat and power from the exhaust gases, 
and is a super-heated steam system cir
culating only about three cups of water. 
Simple in construction as well as in 
operation. It is sealed throughout, has 
only two moving parts, and is built of 
rust, • wear, • and corrosion• resisting 
materials. The driver regulates the tem• 
perature from the dash. 

Unlike many heat units, the Bordeaux. 
System is not bulky nor in the way. In• 

· SOON •• • See the Bordeaux 
Demonstrator in Your Locality 
A 16 pa1111enger motor coach, rcceotlr pur• 
chased by the Bordeaux Lahoratonee, iif 
being equipped with a Bordeaux Steam 
Generator Syetem, a recording pyromete r 
and other teet iuatrument, . Dry ice is to be 
used in the o btaining of low tempera tures 
for demonstration purpose•. Thia Bordeaux 
Bus i• eooo to tour Eaatern and Middle 
W eatem etates under the d irection of Mr. 
Wallin, Preflident of Bo rdeaux Laboratories. 
A eervice engineer will d emo ostnte to a ll 
interea\ed transportation offi cials. 

stallation is permanent: thereafter it is 
always on the job, ready for those un• 
comfortable out-of•season cold snaps. 

10 IMPORTANT FEATURES 
. in this Radical New Design 

(See Numeralo Above) 

0 Pump Unit ••• from which a regulated 
flow of water is pumped to the Steam 
Generator. The Pump is substantially 
built with only one moving part: a 
sealed hydrostatic valve. 

© Control Unit ••• consists of a butter
fly valve. operated from the dash to 
regulate the amount of exhaust 1!3S by• 
passed through the base of the Pump. 
This determines the rate at which the 
Pump operates. 

© Generator • •• spiral alloy around the 
exhaust conduit. These generate and 
super-heat the steam. 

© Water Return Pipe .•• collects the 
condensation in the radiator and returns 
it to the Pump. 

(f) Flanged Joint ••• here the 3" diam. 
mandrel covered with the generator 
coils is set into the exhaust pipe. It 
interferes in no way with the exhaust. 

© Steam Pipe Supply • • • insulated 
copper tubing conveys super-heated 
steam to radiator. 

G) Radiator • •• only one shown here-
but each bus carries two. Consists of 
seamless copper pipe with steel fins. 
Runs laterally under each row of seats. 

@ Water Feed Pipe ••• carries water 
from Pump to the Generator. 

© Compressor Tank ••• one at end 
of each Radiator to take up any air 
trapped in the system and permit 
Radiator to heat throughout its entire 
length, without tapping condensate 
liquid. 

(g) Pump Exhau!lt ••• carries by-passed 
exhaust gases to rear of bus and dis• 
pels them noiselessly. 

The Bordeaux System is easy to install 
and economical lo maintain. Every Bor
deaux System is guaranteed and entitled 
to the constant and free supe rvision of 
the Bordeaux Laboratory staff of heat• 
ing experts. For full particulars, write to 
the Bordeaux Laboratories, Inc., Albany, 
New York. 

ORDEAU 
STEAM GENERATOR 

SYSTEM 
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AN AUTOMOTIVE 
TRUST FULFILLED 

P HOT O B Y MA .. GARET l!IOURKE.•WHlTE 

It's an important bolt in motor car 

assembly. A highly specialized bolt. 

We make millions of them every 

year for one of the very largest 

builders of popular-priced cars. We 

make this builder's entire supply 

of these important bolts. 

That' s confidence on the part ot 

the automobile company. Confidence 

in quality and uniformity of the 

product. Confidence in our ability 

to ship the required volume, day 

after day, to the company's numerous 

Leading motor car builders 
depend on RB & W for entire 
supply of an important bolt 

assembling plants. Confidence that 

centering its entire requirements ot 

this important bolt in one supplier 

will assure a steady volume and 

that no assembly line will be held 

up by shortage or defective stock. 

sumer of bolting material. If you 

have any manufacturing problems 

involving the use of bolting mate

rial,you arc invited to utilize the ex

perience and facilities of the RB &W 

Engineering Service. It has solved 

Confidence such asthat,built 

up in years of satisfying contact, 

is significant to every large con-

many interestingproblems,in

ri-fr.,-r.,,r,ij■ eluding simplification and re-

duced costs. 

RUSSELL, BURDSALL & WARD BOLT & NUT CO. 
ROCK FALLS, ILL. PORT CHESTER, N. Y. CORAOPOLIS, P.A. 
S a 1 e s O f f i c e s a t P h i 1 a d e 1 p h i a, D e t r o i t , C b i c a g o , 
San Francisco, Los Angeles, Seattle, Portland, Ore. 
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a chieved nation
wide acceptance 
From East and West, North and South, come telegrams 
praising Yellow Type V performance-and Type V is 
less than four months old! Such instantaneous response is 
typical of what happens when Yellow introduces a new 
type. Promises of greater revenue, easier maintenance, 
more passenger Comfort and exceptional dependability 
are being realized by Type V users-operators whose 
faith in Yellow is again quickly justified. 

GENL MTRS TRUCK CO=PONT IAC MICH= 
THE VEE YELLOW COACHES ON OUR MAIN LINE JACKSONVILLE 

RICHMOND STARTING REGULAR SCHEDULE JUNE FIRST STOP HAVE 
BEEN GREATLY ADMIRED BY THE PUBLIC ALSO GIVING WONDERFUL 

ACCOUNT OF THEMSELVES STOP NO TROUBLE OF ANY KIND NO ROAD 
DELAYS THEIR PERFORMANCE IS PERFECT STOP EACH COAC~ IS 

RUNNING OVER FIVE HUNDRED MILES DAILY STOP SINCE STARTING 
THE NEW VEE OUR GROSS REVENUES HAVE INCREASED MORE THAN 

FOUR CENTS PER BUS MILE STOP JUNE USUALLY OUR DULLEST 
ONTH NOW PROMISES TO BE OUR BEST 

CAMEL CITY COACH GILMER. 



The GREATEST transcontinental 
A caravan of Yellow Coaches a mile and a half long--33 in all, 

representing an investment of $300,000 by the Lang Transporta

tion Company of Long Beach, California. 

Straight through from the General Motors Truck plant at 

Pontiac, Michigan, to the Coast, headed this mile and a half 

long caravan under its own power-following modern highways 

that once beckoned the covered wagon along their dusty trails. 

To the click of news reel cameras and the warning note of 

police escort sirens, this ultra-modern cavalcade pointed West 

on June 22nd. 

To many en route, the spectacle was but an impressive pro

cession of motor coaches-the greatest number that had ever 

braved mountainous climbs and desert stretches to the Pacific. 

To others, whose knowledge and experience led them to look 

deeper, this $300,000 train represented an investment in ten 

million miles of profitable transportation service and symbolized 

the returninl! era of business confidence and orosoeritv. 



-

Somerset, Penn., June 22, 1931 

General Motors Truck Co. 
Type V Yellow Cooches h d bo 
thousdnd mil~s e:dch. fe:dture:!ve:fbd e: d ut she 
fine dnd comfortdble: dnd Pd~e:n~!:~s dre: very 
very fdvordbly. Performdnce: is s r f comment 
our compdny dnd to dll drivers h:nd1f~~o~e:~~ 

J. S. Brdnt, Mountdin Stdge:s. 

Such a drive-away called for organization - a supply and 

commissary coach, sleeping accommodations for the desert 

country, passenger cars used as scout ca:rs to choose the night 

parking spots, arrange for police escorts or flag railroad cross

ings, and to render intercommunication service for the fleet. 

Without mishap, every coach in this great transcontinental 

drive-away reached Long Beach, California, July 3rd, a day ahead 

of schedule. 

And early the next 111or11i11g all were in regular revenue-earning 

service- 16 Type V 29-passenger all metal body city coaches, 

9 Type Z 38-passenger all metal body city coaches and 8 Type U 

25-passenger city coaches. 

drive-away • in coach history 

The Lang caravan of Yellow 
C,oaches reached Long Beach, 
California, a day ahead of schedule 
and were in reg11lar r~ve1111e service 
the morning following their arrival. 



Type V Intermediate Yellow with many 
new chassis feat11res, new body j eat11res 
and new power plant. 

Promise fulfil led by p e rformance in this new 

TYPE V YELLOW COACH 
On March 10th, Yellow announced a new type of 
intermediate capacity coach with many original 
features. 

It was promised that this New Type V would 
establish a new meas11re for motor coach values in 
( 1) design; (2) stronger yet simplified construc
tion; (3) more power with less fuel; ( 4) easier 
handling with less effort; (5) faster schedules with 
greater safety; (6) greater mileage with positive 
dependability; (7) quicker, easier maintenance at 
less expense; (8) greater passenger appeal and 
travel comfort; (9) more value for less money. 

Almost before the ink was dry on the announce
ment, orders received again proved the confidence 
held by operators toward Yellow's equipment. In 
less than four months, performance on the road 

has won re-orders. Almost a million dollars of 
Type V Yellow Coaches are now in service-all of 
them performing in a manner above ordinary. 

Repeatedly do the telegrams received from Type V 
owners comment on regularity of service, high 
mileage per gallon of gasoline, passenger appeal 
and comfort, power on hills, high daily mileage 
and increased revenues. 

Both in the great transcontinental drive-away just 
completed and in the fulfillment of promises made 
for the New Type V, Yellow has written significant 
records on the pages of motor coach history. 

GENERAL l\IOT OR S T R UC K CO . 
Pontiac, l\lichigau 

Subsidiary of l'e11ow Truck & Coach illfg. Co. 

Already 

type V 
an o·utstanding success 

YELL w 
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DAVI-S 
11 0 N E -W E A R" 

STEEL WHEELS 

THE MODERN 
STEEL WHEEL 

THAT o 
NEEDS h40 . 

, t . . 

MAINTEM~~'Ci 

LIGHT WEIGHT-

Due to its specjal composition steel the Davis 

Wheel can be made lighter in weight without 

sacrifice of str~ngth. 

STRENGTH-

Heat treatment develops in each part of the 

Davis Wheel precisely the characteristics needed 

to best fit it for work to be done. 

ONE-WEAR-
Special composition steel and triple heat treat

ment provide unique qualities that make the 

Davis Wheel truly "One-We~r." 

27 

AMERICAN STEEL FOUNDRiES 
NEWYORK CHICAGO ST.LOUIS 
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goes the Air Brake ... and a smooth, positive, tremendously 

powerful stopping force has spoken * A constant assurance of an instant available power-to-stop, this voice of 

safety identifies Bendix-Westinghouse Automotive Air Brakes as the ultimate in modern, flexible control 

* Aside from their many obvious advantages, Bendix-Westinghouse Brakes are traditionally dependable * 
World-wide, their acceptance as standard equipment by practically every prominent builder of modern, heavy 

duty highway transportation is conclusive evidence of consistently perfect operation * Fortunately, due to t heir 

extreme simplicity, Bendix-Westinghouse Air Brakes are hot limited entirely to factory installation * Through 

a nation-wide network of authorized distributors, any vehicle may he readily adapted to air brake control * The 

result of more than a half century's development and manufacture this modern power braking equipment is 

available to you . . . a time-tested product of the two greatest names in braking * Perhaps you have a question 

concerning a particular phase of modern power braking, or maybe general information on the subject would he 

of interest * Without obligation, your request will bring an immediate response * Address: BENDIX

WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY at Pittsburgh, Pennsylvania. 

6294 

AU 
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KDDLMDTDR DIL 
Cools as it lubricates 

P ICNICS, outings, vacationists 

bring good business in summer

time ... you carry heavy loads ... 

motors are taxed to capacity

especially in hot weather. To keep 

your heavy-duty engines in service 

-working profitably for you during 

this season of heavy demand they 

need protection against heat, wear, 

friction and unnecessary repairs and 

breakdowns. 

KOOLMOTOR OIL-the perfect 

Pennsylvania motor oil-offers that 

protection because it cools as it 

lubricates. Special Cities Service 

refining processes employing 

moderated temperatures enable 

KOOLM OTOR OIL to absorb 

searing heat and carry it away from 

hot friction surfaces and bearings. 

Remember - unprotected hot en

gines are costly-they may go out 

of service just when you need them 

most. To be safe use KOOLMOTOR 

-the oil that does more than lub
ricate-the oil that cools as it 
lubricates. Our representative will 

gladly call and tell you more 
about it. 

CITIES SERVICE COMPANY 
60 Wall Street 

( ONCE • ALWAYS > 

New York 

Cities Service 
Radio Concerts 
Fridays, 8 P. M., Eastern 
Daylight T ime, W E A F 
and 37 Associated Stationa 
on N. B. C. Coast-to-Coast 
N etwork - Citiea Service 
Orchestrs. Cavaliers and 
Jessica Dra11:onette. 

I Cities Service Oils and Gasolene · 
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INTERLOCK feature permits 

centralized operating responsibility ... 

prevents opening of doors before car 

stops, or starting of car before doors 

close .•. and causes an emergency brake 

application if controller handle is re

leased due to motorman's negligence 

or disability while car is in motion. 

SAFETY CAR DEVICES Co. 
OF ST. LOUIS, 1\10. 

Postal and Telegraphic Address: 

WILMERDING, PA. 
CHICAGO SAN FRA:SCISCO NEW YORK 

WASIIL.~GTON PITTSBURGH 

» » » » INCREASES 

Safety of Ope1•ation 
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ART RATTAN 
QUALITY 

~Jn1einu-if 
Type P-112 

LOWER MAINTENANCE 

Type 
U-106 

Not on appearance alone can you judge a bus se~1t. 
You have to dig beneath the surface to see the 
hidden quality of materials built in-of sturdy 
construction-of correct design embodied in Art 
Rattan Seats. 

But what does this mean to the operator? Just 
this. A seat that stands the wear and tear of rough 
usage with little or no repair costs. Actual cost 
records, from operating companies, sbow main
tenance expense over a period of years to he less 
than a fraction of one percent of tlte total seat 
investment. 

In addition, you get a trim appearing seat, off er
ing passenger comfort plus ridtir appeal in Art 
Rattan seats. 
It will pay you to dig into the facts co11cer11ing Art Rattan 

seats for reducing mai11tena11ce and increasing revenue. 

A~t Rattan Works, Inc 
Cleveland.Ohio .•• ...... Oakland, California 

BUILDERS OF DE LUXE BUS AND STREET CAR S E ATS 
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1',lr. Frank Martz, President of t h e Frank 
Martz Coach Company, Inc. 

F,·a,,k Ma,·tz 
fi,ids 

Silve1•to1v11s 

• 
• 

c:1-e/rvu:e 
7 

ELECTRIC RAILWAY J OURNAL 

• 
///IZ 

17Rm1 the Atlantic Seaboard to Chicago 
.[1 -up rough mountain trails-over fast, 
scorching highways - through congested 
city streets. Over the 3,000,000 miles of 
this grueling route Goodrich Bus Balloons 
safeguard the Frank l\lartz fleet every year. 

"For the past ten years," writes l\lr. 
l\lartz, "I have been using Goodrich Tires. 
During the past two years I have used 
Goodrich Silvertown Bus Balloons exclu
sively. It is a real satisfaction lo know that 
my bus equipment is operating on a tire 
that is the ultimate in Safety and Service." 

The B. F. Goodrich Rubber Co., Est. 
1870, Akron, Ohio. Pacific Goodrich Rubber 
Co., Los Angeles, Cal. In Canada: Canadian 

A ugust, 1931 

Goodrich Co., Ltd., Kitchener, Ont. The 
International B. F. Goodrich Corp. (Export) . 

JOIN THE SILVERTOWN 

SAFETY LEAGUE 
Like other leadlnit bus operators, Mr. 
Martz Is an enthusiastic supporter 
of this nation-wide drive to save lives. 
Each coach In his fleet bears the shin• 
ln{l safety emblem-each driver wears 
a Safety Leaitue button and has 
pledited support to the nine Lea{lue 
rules for safer drlvln{l. Show your 
patrons where you stand. Join the 
Sllvertown Safety Leaitue today. 
Pledites, lapel buttons and emblems 
for your drivers may be had without 
cost or obllitatlon from your nearest 
Goodrich Distributor. 

A few or the 125 buses In the Frank Martz Fleet _ J 

Goodrieh Balloons 
S P E C I F ,. G O O D ll I CD O X 'l" 0 U R N E l\1 U U S E S 
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CAR CARD 
ADVERTISING 

ALMOST 
EVERYWHERE 

✓,s- - HOPPERS from the suburbs find that 

Collier Service Car Cards fill a real 

need. The car cards are last minute re

minders and a buyer's catalogue in full 

color. They are a catalogue of products on 

which riders may rely-products which 

have passed a rigid censorship. 

Merchants and manufacturers buy Car 

Card Advertising because they know it 

helps to increase business. Business is 

the basis of traffic. 

And so Car Card Advertising as a service 

to riders-as a builder of traffic-and as a 

source of reliable income to electric railway 

C?mpanies as well-has the support and en

dorsement of Electric Railway Operators. 

Barron G. Collier 
INCORPORATED 

33 
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Monotube Pole with ornomental base used for 
distribution lines a nd trolley spon wire support. 

LET'S TALK 
POLE COSTS 

C osTS come In for plenty of attention these days. 

Every dollar must be stretched lust a little farther. 

About pole costs. Union Metal Monotubes fall In the 

low price range. Compare them with other steel 

poles-strength for strength-you'll find the prices 

right In line. 

Then consider the advantages Incorporated In Mono

tubes which you do not get In other poles-one-piece 

construction, ·no horizontal lolnts, choice of two 

types of anchorage, cold-rolled steel, better appear

ance -all for the same price as ordinary poles. And 

because Monotube construction reduces corrosion 

to a minimum, these poles last longer. 

Install Monotubes lolntly with other utilities. Use 

them for distribution lines, trolley span wires, feeder 

lines, traffic signals or what you will. Monotubes 

will cut costs for you year after year. 

At whatever price you wish to pay for poles or for 

lighting standards, Union Metal offers you an out

standing buy. The line ls complete. There is a pole

Monotube or Fluted Steel - and lighting standard

Pressed Steel or Ferronlte (super cast lron)-to match 

every requirement of style and price. Write us for 

complete information or request a Union Metal 

engineer to call. 

THE UNION METAL MANUFACTURING COMPANY 
GENERAL OFFICES AND FACTORY ♦ ♦ CANTON, OHIO 

SALES OFFICES: New Yark, Chicago, Baston, 
Los Angeles, San Francisco, Dolla,, Atlonta 

Distributors: dJ> 
G e neral Electrlc Merchandise Distributors . ~ --

Graybar Electric Campany, Inc. <;,., 
Offices In all principal cities ,--

Ab r oad: The Conadlon General Electric Ca.; 
The l nte r nat lanol General Electrlc Ca. Inc. 

UNION METAL MONOTUBE POLES 





MILLIONS of miles of actual service prove 
that Karpen Seats are the economical 

choice for railroad or bus, electric car or 
trolley coach. For thirty-six years, Karpen 
has been building better seats for transporta
tion companies ... seats whose reputation 
throughout that long period has been based 
on lower costs per seat-mile. Craftsmanship, 
comfort and low maintenance, ... you are 
assured of all three in Karpen Seats, for new 
equipment or for replacement. 

S. KARPEN & BROS. 
Transportation Seating Dept., Chicago 

New York Michigan City, Ind. Los Angeles 
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TEXAC O 

• Texaco Lubrican ts are 

making excellent performance records on the 

modern trolley buses of the Chicago Surface 

Lines. They have proved their effectiveness 

in lowering maintenance costs under partJcu

larly severe operating conditions. 

LUBRICATE S 

THESE 

CHICAGO 

There are 114 trolley buses now in service. 

Original service start_ed with 29. All of these 

buses run upward of 3600 miles per month 

each. Texaco Lubricants, including Texaco 

Marfak Grease and Texaco 569 Gear Oil W 

are used. 

This is another fine example of the many 

B U SE S notable systems throughout the country which 

are today Texaco lubricated. There is a Tex

aco Lubricant for every purpose. Write The 

Texas Company. Ask about Texaco Lubri

cants and Texaco En gineering Service. 

THE TEXAS COMPANY, 135 East 42nd Street, New York City 

TEXACO LUBRICANTS 
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One of 11 stocl~s of electrical insulations 
which assure flronipt delivery 

SERVICE is and always will be 
paramount ... not alone the 

promptness with which orders are 
filled, but also the unsurpassed per
formance which Mica Insulator Com
pany's products assure. 

We offer you one sourc·e of supply for 
practically every commercial insula
tion. Micanite and Super-Micanite 
bonded mica; Lamicoid laminated 
Bakelite; Empire Varnished (Oiled) 

Cloths and papers; Mica Varnishes, 
compounds, tapes and untreated in
sulations. 

Catalog 87 gives complete informa
tion, including recommended uses 
for every product of the Mica Insula
tor Company. A copy is yours for 
the asking. 

MICA INSULATOR COMPANY 
New York : 200 Varick St. Chicago: 542 S. Dearborn St. 
Cleveland Pittsburgh Cincinnati San Francisco Seattle 
B irmingham Los Angeles Montreal and Toronto, Canada 
Worka: Schenectady, N. Y. London, England 

MICA INSULATOR COMPANY 
--ckdrlcal 1M 

A COMPLETE LINE FOR EVERY PURPOSE 
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for 

Four--Cylindcr !625. Six-Cylinder !725 
Chassis f. o. b. 1 ansin~, ltlichi~an 

[)UAL WHEELS EXTRA 

REO (}ualitq 
REO Speed 
REO Econon1q 
REO lonq f.ife 

THE NEW 

/jTON 

T HE new Reo SPEED WAGON sweeps aside all pre
vious work-limitations of trucks in the lowest price. 

class. It fulfills entirely the exacting 1 %-ton haulage de
mands of every industry. 

REO has met the low-price 11/:z-ton market with the finest 
truck that sound engineering, extensive factory facilities 
and ample capital have yet been able to produce. For com
parable quality, size and specifications the new SPEED 
WAGON is the lowest priced 11/:z-ton truck in theworld! 
REO MOTOR CAR COMPANY, LANSING -TORONTO 

Extra Size, Extra Strength, Extra Power, 
with assured lower per-mile cost 

of operation 

4 cylinder englne-5 bearings • 6 cylinder engine
'7 beorings • Chromen/ckellroney/it,ders • Extra 
Jorge piston displacements • Force feed lubrication 
Strong channeled frome-'7" deep • Four Speed 
Transmission • Full floating r ear axle • Forged 
Spoksteel Wheels • Imernol hydrcrnlic brakes 

SPEED fflA60N 
Two libero/ wheelbase length~· 
More loodln11 3poce behind cob. 

39 

I\VAILABLE WITH STANDARD AND SPECIAL BODIES FOR EVERY HAULAGE NEED 
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These Buses Average 
282,635 MILES 

JVi,sliington 
Raihi-ay a11cl Electric Company "Jllakes 
Rig Savings With Firestone Bus Balloons ancl Firestone Service. 

IN.1930 the 125 buses operated l,y this company travelled 3.674.266 miles on 
as11halt and briek with only thirteen tire road delays or 282.635 miles aver

age. Since 1926 mileage has doubled, yet road delays have heen reduced from 
two humlred fifty-four to thirteen-a reduction in time lost from 4,470 minutes 
delay in 1926 to only 209 minutes in 1930, 

Sueh performance is the result of Firestone's inbuilt eonstruction features, in
cluding - Gum-Dipped Cords -Patented Double Cord Breaker-Tough 
Thiek Non-Skid Tread, which provides,-

58% longer flexing life in every cord 
26% greater protection against punctures and hlowouts 
:i6% stronger hond hetween tread and cord hocly 
2:i% lon~er non-skid wear 
2:i to 40% longer tire life 

See the Firestone Service Dealer n ear you today. Let him show you how Firestone 
B us Balloons and Fireston e Service will save you money and serve yon belier. 

without 
road 
delay! 

BUS B ALLOONS 
TIRES .. TUBES .. BATTERIES .. RIMS .. BRAKE LINING .. ACCESSORIES 
('01JJ·tl6ht. 1931. The Flrrstone nre & Rubber Co. 
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A GOOD WHEEL IS 
A GOOD INVESTMENT 

USE a wheel that will wear 
long and avoid the expense 

of changing wheels except after 
long intervals. In these days of 
quick starts and stops, high run
ning speeds and heavy loads, the 
wheel is a very important and 
often expensive piece of equip
ment. Standard Steel Wheels 
are standing up and lasting long 
- a good investment for all 
operators. 

ST AND ARD STEEL WORKS COMP ANY 
GENERAL OFFICE & WORKS: 

BURNHAM, _PENNA. 
CHICAGO 
NEW YORK 

ST. LOUIS PORTLAND 
AKRON SAN FRANCISCO 

PHILADELPHIA 

41 
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Trolley 
Shoes 

pay their 
own way .. 

Maintenance engi• 
neers experienced 
in trolley shoe use 

very emphati• 
that the sav• 

say 
cally 
ings effected in wear 
on overhead equip• 
ment-and elimina• 
tion of trolley 
brakes - more than 
pay for the initial 
installation of 

·IOllOYD· 
Reversible 

Trolley 
Shoes 

Let's talk it over 

Efficiency Products Corp. 
~Z 3 Barium Tower, Detroit , Mich. 

:JllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUllllllltlllllllll lllllllllllll1ulllllllllflllllllUlfllllllllllllllllllllllllllltlllll~ 

i PA~:O~~?TE I 
E i 
= -the car curtain and upholstery materi al that s 
~ pays back iu cost by many added yean of ~ 
~ service. Since I 897 there has been no substitute ~ I for Pantasote. i 
I AGASOTE 1 

i==-=======:= TRADE MARK -the only panel board rn.ide in one piece. It is 
homogeneous and waterproof. Will not separate, 
warp or bli•ter. 
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MAINrAINYouR SAFETYREc 

IN the face of heavy traffic which 
daily crosses interurban and elec

tric traction lines, these lines have 
created enviable safety records. Main
tain them! At each highway or grade 
crossing there should be protection 
not only for automobile or pedestrian 

but for the car as well. "Union" 

Highway Crossing Protective appa
ratus protects. It speaks a universal 
language, saying, "A car is coming." 
It gives this positive service 24 hours 

each day. And it gives the greatest 
protection for the least expense. 

1881 m 1tnton ~luitcb & ~ignal Qio. m 1931 
.._.. SWISSVALE. PA. ...._ 

''WELD PLATES'' 
For EFFICIENT, ECONOMICAL 

JOINTS 
Do rou believe in statistics? Rely on per
formance records? If so, the performance 
records of the many "Weld Plates" now in 
use will convince you that they lead the bar
weld joints in efficiency and economy. 

"Weld Plates" represent the most modern 
weld ing practice. They are the strongest and 
most up-to-date plates rolled especially for 
electric welded joints. Note the shape-the 
grooves for retaining plenty of weld metal 
along the upper edges-the wide contact areas 
at top and bottom-the suitabilitv for the use 
of short bolts. · 

A trial will convince you of their efficiency 
and economy. 

THE RAIL JOINT COMPANY 
165 Broadway, New York 
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LONG LEAF YELLOW PINE POLES 
Have Set a New Standard 

Cut from our own stands of dense Long Leaf 
Yellow Pine timber, Dixie Poles include 
the factors of supreme strength, freedom 
from knots, and provide uniformly clean-

~llllflttlllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIUIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllltlllllllllllllllUIIIIIIIIIJIIIIIIIIIIUlllflllllll!: 

Locating 
Defective 
Bonds! 

ROLLER-SMITH BOND TESTERS . 

B u 11" t in G-200 
describes different 
types of testn-s. 
W r i t e for this 
Bulletin. 

Why permit defective rail bonds to 
interfere with current return through 
the rails? Why stand for continuous 
power losses? Why risk electrolysis 
damage? 

Find those broken bonds 'with a 
Roller-Smith Bond Tester. lt"s 
a one man proposition. accurate, 
direct-reading. easily handled and 
fast. Fits every kind of rail-head. 

Works 
BETHLEHEM, PA. = 

i Office& in Prin<:ipal Citiu in U. S. and Canada -= 

~un11n11mumnm1111nm111n 1n1111m m n111mnnmnimnm11111t11 m1111111111111111111nm1111111m111111111111111111111111111111 r111111111~ 

bodied stock. The sorting, grading and 
seasoning of Dixie Poles are conducted 
on a large scale with comprehensive fa
cilities for every step from tree to car. 

_,.. Al 
r~.,. ~ -

Selling Agenb 
W·f'OR&ES • 

O .. D~·Ce.QJr,o~ Te~rntn<At~doinJ 
w Yot~ C,ry • ··-_ .. 

!lllllllllllllllllllllllllllllli:111111111111111111111111111111111111111111111111111111111111111111111111mm1111111111111111111111111111111111111111111111111r .. 

I I 
~ i 

i STUCKI SIDE BEARINGS I 
E : 
E S 
~ 5 

I SPECIAL CARBO~ STEEL I 
§ IIEAT TREATED ~ 

I --,------ ~----- I 
I I 

I OLIVER BLDG., PITTSBURGH, PA. I 
I Canadian R<,prl'Smlath·e I 
§ Th,, llol,len Co., Ltd., )lontreol, Canada i 
= = 

l..,,,,,,,111;,11111111111111111tllllllllllllllllllllllllllllllllllllllllllllllll•IIIIIIIIIIHllllllllllllllllllllllllllllllU•1111111111111111u,1111111uu111ui 
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FREE-ii you order Now! 
T O EVERY MAN who subscribes to the Library of Electrical 

Maintenance and Repair NO\V we will give a copy of Croft's 
American Electricians' Handbook-the most popular, the most 
used handbook of electrical data published. No charge for it
it comes to you FREE with this helpful maintenance and repair 
library. As there is only a limited supply of handbooks available 
for free premium distribution we suggest prompt action. 

Electrical 
Maintenance and Repair 

5 volumes-1810 pages-1756 pictures and diagrams 

T HIS library contains the largest collection of practical methods 
for electrical repair and maintenance men ever put together in 

book form. Here you will find the best modern practice in repair 
work. The authors have drawn not only from their own exten
sive experience, but from the eX'perience of electrical maintenance 
men in large and small repair shops and manufacturing plants 
throughout the country. 

Every maintenance and repair man needs them 

EVERY "'man concerned with the care and repair of electrical machinery 
should have these practical books. Every one of the five volumes is 

jammed to the covers with sound, how-to-do-it information-th,• kind you 
haYe to have when anything goes wrong. 
The books contain hundreds of photographs, diagrams and table•, which 
show you how to go about it to make an effective repair job. There are 
wiring diagrams covering A.C. and D.C. generators, feeders, transformers, 
potential regulators. synchronous converters, batteries and boosters, sub
stations, lamp mechanism connections, rheostats and contro11ers, lightning
arrestcrs, automobHe switches, railway contro11ers. etc. 

Free examination-no money down-small 111011tlzly 
payments-and a g,·eat book FREE 

Fill in and mail the 
coupon attached and 
we will send you the 
C'ntire set of five vol
umes for ten day~• 
Free Examination. We 
take all the risk -
pay all charges. 

You assume no obli~ 
gation - you p a Y 
nothing uoless you 
decide to keep . the 
hooks. Then $1.00 in 
ten days and the bal
ance at the rate of 
$2.00 a month. 

l' pon r~ceipt of 11ou r 
first pavment we will 
send vou a free cop71 
of The American 
Electricians' Hrmd
book. 
~-,.I. 

FREE EXAMINATION COUPON 
1\IrGraw-llill Book Co, Inc., 370 Se,·enth A n•nne, N.-.w York. 

Gentlemen:-Send me the Library of }~leetrlool :\Ialntmanee aruJ 
Rt-pnlr, all charges prepaid, for 10 days' Free Examination. If satis
factory I will send $1.00 in ten days and $2.00 a month until $15.00 
has been paid. If not. waoted I will return the books at your cx
penRe. Upon reC'eipt of my first payment you are to send me a free 
C'OPY of l'rnft's Ameriean Ele<"trirlans' Handbook. 

Name 

Home Address 

City and State 

Name of Company ...•................... . ...........•.... 

Occupation ................•........ · - ............. E. 8-31 
(UIPORTA~T-Write plainly and fill in all lines.) ................. , ................................................................... . 

''NATIONAL'' 
ELECTRIC 
RAILWAY 
Speeialties 

The "Vigne" Bimetallic 
Armature Bearing 

"!\lore-Jones" Trolley 
Wheels and Harps 

-----------
Due to loug contact 

with the industry we 

have valuable oper

ating data that is 

a v a i ] a h l e for the 

asking. Let our spe

cialists c o o p e rate 

with you. Prices and 

full details sub

mitted upon request. 

-·---------

"Tiger" Bronze Axle and 
Armalure Bearings 

"Armature" Babbin l\le1al 

NATIONAL 
Bea•·ing Metals 
Corpo•·ation 

ST. LOUIS, MO. 
New York, N. Y. 
)lead,illf", Pa. 

Jersey City, N. J. 
PortMmouth, \'11. 

Pitlsburi:h, Po, 
St. Paul, 1\linn • 
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OHMER REGISTERS 

A 
CLEAR indication of the fare paid, the correct registration of 

the fare paid, the permanent entry on an untamperable printed 

record of all the facts relating to the fare paid .... these are 

Ohmer System essentials inseparable from the use of any kind of Ohmer 

Fare Registers. 

In addition to serving interurban railways, the Ohmer Recording Fare 

Register is used extensively in city railway operations. It is giving such 

outstanding operating companies as the Georgia Power Company, the 

International Railway Company, the Indiana Rail

road, and many others, a complete check of the 
revenue derived from passenger transportation. 

A late transportation system to adopt Ohmer 

Ticket-Printing Registers is the Buckeye Stages, Inc., 

of Columbus, Ohio. These registers were installed 

in twenty coaches operating over an area extending 

from Cincinnati to Cleveland and comprising ten 

different divisions with ninety-nine fare limits. 

OHMER FARE REGISTER CO. 
DAYTON, OHIO, U. S. A. 

A ugust, 1931 

For city service the 
Ohmer No. 3 Type 
Register illustrated 
above is extensively 
used. 

For interurban serv• 
ice the No. 80 Type 
Ticket-Printing Reg• 
ister shown at the 

left is especially 
recommended. 

r"'"""""""""""""""""'"""""""""""""""""""""""""""""'""""""""'"""'""""""""""""""""""l l""'"''"'""""'""'""""'""'"'""'""""""""'"'""'"'"'"'"""''""'llfflllffllllllllnn11n1111111111111111111111111111111,_ ~ 

I i I ELECTRIC CAR-HEATERS I 
! &~~w~~ 1·1 CO:::::c:;::ND 

= 

·~,~~~1~ J~::~~:~ ==_I:;! 

Amf'rirn.t~ Lttrgest Producers 

GENERAL LEATHER CO. 
Newark, N . J. § 

======= Makers of the Famous Veh·elea and Tried and ~ Proven ••()()" Leathers = = 
Detroit Office : Chlcaeo Office: § § 

0
4
on

1
e
4
raFI'' Leather Co. Hopkin• & Benedict Co. $ $ =======:=====_E!==_ 

, 1her Bide. Railway Exch. Bide . = I 
I ":~~;~ ~~:~~;, ::~~:::.:::~· I I 

STEP OPERA TING EQUIPMENT 

HIGH & LOW VOLTAGE BUZZERS & BELLS 

SAFETY SWITCHES 

SAFETY SWITCH PANELS 

I I i ~~OLIDA TED ~~-HEATING co.,~ 
fd111111nnnnn1111111mrn1111nnn11111111n111111nnmn111111111mrtm111111111111111111m1um1111!1nn1111111111111111mm111111m1111111n111~ ~dllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltfllllllHIIIIIIIHtff~ 
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REFLEX 
SIGNS AND SYMBOLS 

are used on steam and electric roads 
advantageously 

STOP 
ON- RED 
SIG.NAL 

Crossing Signs; Switch Lamps; Bus Markers; 
Safety Isle Markers, Etc. 

They save you money 

Ask for Bulletin 23-A 

LOUISVILLE FROG, SWITCH & SIGNAL CO. 
LOUISVILLE, KENTUCKY 

47 

Commonwealth "SWING MOTION" 

Trueks • • • 
Rugged Construction

Long Life-

• • 

Freedo1n from Costly Maintenance

Econo1nical for Any Service 

• 
Investigate thoroughly the merit 
of Commonwealth Trucks. See 
how these trucks fully meet your 
service requirements. See why their 
past performance records make 
them the logical trucks for you to 
standardize on. The cast steel 
frame, including cross transoms 
and pedestals, is one strong unit. 
Commonwealth Trucks are de
signed for both street car and in
terurban service. We will be glad 
to cooperate with you in the satis
factory solution of your present 
truck problems. 

GENERAL STEEL CASTINGS 
CORPORATION 

GRANITE CITY, ILL. EDDYSTONE, PENN. 
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~NGINbbRS and CONSULTANT 

ALBERT 5 . RICHEY 
ELECTRIC R AILWAY ENGINEER 

WORCESTER, M A SSACHUS ETTS 

EXAMINATION S 

REPORTS 0 A PPRAISA LS0 RATES 

OPERATION-SER V ICE 

WALTER JACKSON 

Consultant on Fares 
and Motor Buses 

The Weekly and Sunday Pass 
Differential Fares-Ride Selling 

Suite 6-A 

616 E. Lincoln Ave., Mt. Vernon, N. Y. 

R. F. KELKER, JR. 

ENGINEER 

20 NORTH WACKER DRIVE 

CHICAGO 

TRANSIT DEVELOPMENT 

OPERA Tl NG PROBLEMS 

TRAFFIC SURVEYS 

VALUATIONS 

SANDERSON & PORTER 

ENGINEERS 

for the 

FINANCING-REORGANIZATION 
-DESIGN-CONSTRUCTION 

of 

INDUSTRIALS and 
PUBLIC UTILITIES 

Chicago New York San Francisco 

ALLIED ENGINEERS, Inc. 

Engineers and Constructors 

20 Pine Street 

New York 

Transportation Examinations 

and Reports 

C. B. BUCHANAN, President 
W, H, PRICE, JR,, Sec'.r-Treaa, 

JOHN F. LA YNO, Vlee-Pret1lde■l 

Buchanan & Layng 
Corporation 

Engineering and Management, 
Construction, Financial R,pa,11, 

Traffic Surr,e71 and 
Eq,dpment Maintena.c• 

ft,U,TIMORE 
l ec,4 First National 

R■nk Rldr. 

NEW YORK 
49Wall8tr~t 

Phone: Hanover: 2142 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells 
Albert W. Hemphill 

APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management 
Operation Construction 

50 East 42nd St., New York City 

The P. Edward 
Wish Service 
50 Church St., NEW YORK 

Street Railway Inspection 

DETECTIVES 

13 I State St., BOSTON 

THE BEELER 
ORGANIZATION 

Engineers and Accountants 
JOHN A, BEELER, DIRECTOR 

Traffic - Traction 
Bus-Equipment 
Power- Management 

Appraisals Operating and 
Financial Reports 

Current Issue LATE NEWS ■nd F'ACTS 
free on" e:a uest 

52 Vanderbilt Avenue, New York 

J. ROWLAND BIBBINS 
CONSULTING ENGINEER 

TRANSPORTATION 
UTILITIES 

Transit-Traffic Development Survey1. 
Street Plans, Controls, Speed Signal ■• 
Economic Operation, Schedule Analy
ses, Bus Co-ordination, Rerouting. 
Budgets, Valuation, Rate Cuu and 
Ordinances. 

EXPERIENCE IN 26 CITIES 

2301 Connecticut Avenue 
Washington, D. C. 

' BYLLESBY ENGINEERING 

and MANAGEMENT 

CORPORATION 

231 S. La Salle Street, Chicago 

New York Pittsburgh Sao Franci ■co 

SEPTEMBER 
ISSUE 

Closes August 21st 
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 



A11g11sl, 1931 ELECTRIC RAILWAY JOURNAL 49 

fRmllllllllllllllHIHHIIIIIIIIIIIHIUIIIHIIHIIHllttl1111111111111ftlllllllltllllllllltllllfllllllllllllllllllflllHlllll11ttlllllltltlltlt1UIIIIHlftflhi 

I STANDARDIZE ON I 
~ _ ... 111111111 ... ...._ ~ 

Complete stocks of 
standard types al• 
ways Otl band. 

up to 15,000 volts 

Becart 
TRANSPA 
-Internal defects easily 
se 

NON POROUS. 
-will not absorb mois 
ture-sustains dielectri 
strength and will no 
age or deteriorate. 

COST 
-in the first place
lasts longer with fewer 
replacements. 

Get Full Details I 
,H !EM I INGRAVI 
~ HEMINGRAY GLASS COMPANY ~ i General Offices and Factory Muncie, Indiana i 
ill111m11111111111111111111111•11111111111111111m11111111111111111111111111111111111111111:1111mmmm1111111111111111111111111111111111111111111t111wui 
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Car 

Heaters 
fitted with 

ENCLOSED HEATING elements carry 
the Underwriters' Laboratories Label. They 
give 100 % energy output for what you put in. 

CIIROllALOX STRIP 

HEAT UTILITY 
REGULATORS econo
m1ze in current consump
tion. 

UTILITY 
HONEY

COMB VENTILATORS keep 
air pure and wholesome. 

the 

RAILWAY UTILITY 
COMPANY 

! 2241-47 Indiana Ave., Chicago 
I J. H. DENTON, Eastern Mgr. 
~ 1328 Broadway, New York 

Car/' 
Conyort 

,....-q 
Utilitr 
Heakm 
ll"8Ill!Jlor.t 
JiiJtikton 

7.,111r,mn11111111mm11111111111111111111illllllllllllllllllllllllllllllllllllllllllm111111m11111111111111111111111111111111111111111HUlll1llllfllllllltli 

!111111111111111111111111111111HIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIHIIIIIIHlllllllllllllllllllll111111111111111111ltlllllllllllllllllllfllllllllllllllllllt'· 

-.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r: 
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I p E i r g iE: 1 ° ~ c E I 
TROLLEY wheels are 

= 

never chosen 
for looks, never selected because one 
kind costs a little more or less than 
another. They're chosen for perform
ance. That's why 

KALAMAZOO 

trolley wheels and harps are the stand
ard of comparison today. That's why 
many properties use them exclusively. 
There's a difference in trolley wheels. 
May we tell you about it? 

THE STAR BRASS WORKS = 

KALAMAZOO, MICHIGAN I 
:".1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111m111J 
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Don't throw away 
waste and wiping cloths! 

N O MATTER how grimy and 
oil-soaked waste and wiping 

cloths may be, you can reclaim 
them at a fraction of the cost of 
replacing them. And in addition, 
these washed cloths will be softer 
and more absorbent than new. 

As, for example, a Pacific Coast 
road finds reclaiming cloths the 
Oakite way so economical that 
they now wash out printed and 
painted advertising banners which 
have been displayed on the sides 
of their cars. The rags obtained 
are re-used for window washing 
and similar purposes. 

It will pay you to investigate this 
and other Oakite money-saving 
methods. Write and ask to have 
our nearest Service Man give you 
more information. No obligation. 

Oakitr Srrq,•ia Jl,fr11, rl,a11i11g spuialists, arr /oratrd i11 

//,r lradi11g industrial rrnlrrs of thr U. S. a11d Ca11ada 

Manufactured only by 

OAKITE PRODUCTS, INC., 28B Thames Street, NEW YORK, N. Y. 

OAKITE 
Industrial Oe_anln9Materials •""Methods 

ALPHABETICAL INDEX 
This Index la published u a CODYenience ID the reader. E•el'7 
care is taken to make it accnrauo, but Bleclrlc Roil,.,,..11 
Journal a.ssumea no responolblll&T for errors or omiaslooa. 
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Loulsvllle Frog, Switch & Signal Co........................ 46 

Jl[cGraw-Hill Book Co., Inc ....•....... ..•... :............. 45 
i\Ietal & Thermlt Corp .. .•........... •..•..•••..•........ lG-17 
Mica Insulator Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

Nachod and U. S. Signal Co............................... g 
National nearing l\Ietals Corp. . ........... .............. . 
National Brake Co., Inc.......... ....................... .. 11 
National Pneumatic Co. . . . . . . • . . . . . . . • • . . . . • . . . . . . . . . . . . S 
Natio nal Tube Co. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 

Oaklte Products, Inc. • • . • . • • • . • • • • . . • • • . • • • • • . . . . . . . • . . . . 50 
Ohio BraRR Co ............................... , • • • • • • • • · · · 6

4
-7
6 Ohmer Fare Register Co. . ....•.......................... 

Pantasote Co., Inc., The. . ......... ........................ 42 

Rall Joint Co., The ............................ ,.......... 43 
Railway Track-work Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Railway Utility Co ..•.. , . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 49 
Reo l\lotor Car Co. • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Richey, Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4S 
Roller Smith Co. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . H 
Rusi-ell, Burdsall & \Yard Bolt & Xut Co. . • • . . . . . . . . . . . . . . . 22 

Safety Car Devices Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Sa nderson & Porter . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 R 
Searchlight Section ........ , • , .. • • , • • · · · · · · · · · · · · · · · · · · · · ~f

1 Standard Oil Co. of New York ...... ... ... ................ . 
Standard Steel ,vorkR Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
Star Brass '\Vorks, The . .. . .. .. . . .. .. .. .. .. .. . .. .. . . . .. .. 4!> 
Stucki Co., A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Texas Co., The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
Timken-Detroit Axle Co. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 1 G 
Timken-Roller Bearing Co. . ........ .. , ........... Front f'over 
Tropic-Aire Inc. . .•.•........•...........•........ Ba<'k Cover 
Tuco Product>< Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

U n ion lll etal Mfg. Co., The............ ................... 34 
U ni on Switch & Signal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

" "a><on l\lfg. Corp ............................•.... Third Cover 
\\·estlnghouse Elec. & l\lfg. Co ............... ....• Second Cover 
\Veistlnghouise Trac tion Brake Co. . . . . . . . . . . . . . . . . . . . . . . . . ,i 
\Vlsh Servi<'e, The P. Eclw ..................... , . . . . . . . . . • 48 

Yellow Coach .... ...... ... .............. ........ lnRert 23-2fi 

Searchlight Section - Classified Advertising 
BUSINESS OPPORTUNITIES 
1-;QUIP~JE;XT (Used, etc.) . , ..• • ... • • • · • · · · · • · · · • · • · · • P

1 Perry. Buxton, Doane Co., The. . . . . . . . . . . . . . . . • . . . . . . . ~ 
POSITIOX S YA CAXT AXD WA:--:TED.... . ........ . ...... 51 
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SEARCHLIGHT SEcnoN 
EMPLOYMENT : BUSINESS: Q PPQ RTU N f Tf ES : EQUIPMENT- USED or SPECIAL 
UNDISPLAYED-RATE PER WORD : I NFORMATION: DlSPLAYED-RATE PER I NCH: 

Po•ltio11.a JI' anted, 5 cents a word. mm1mum Boz Num bers in care of ou r New York, 1 inch .•..•• • •••..••••.. $6.00 
$1.00 an in•er tion, p;cyable In advance. Chicago or San Francisco offices count 2 to a Inches ...••••.••••• 5.75 an Inc» 

Positio11a Vacant and all other classlflca· 10 words additional In undisplayed ade. t,t..7.~~!',.88ci,ici c~ni~aei •;a•tJ·~~ ~~.!:~ 
tions. excepting E quipment, 10 cents a Discount of 10 o/o It full payment Is made In .dn adverl llrino inch is measured ver tical J.ir 
word, minimum charge $!!.00. advance for four consecu t ive ineertion s of on one column, 3 columns-30 lnches-

Proposala, 40 cents a line •n lneertlon. undisplayed ad• (not Including proposals). to • pege. R .J. 
COP Y FOR NEW ADVERTISEMENTS ACCEPTED UNTIL 3 P, M. ON TH E 20TB FOR THE ISSUE OUT T HE FIBST OF THE FOLLOWINO llONTH 

•►+========================+-
i:.u11 11mn,11,11111111111111uu11111u111u11111n 111111111111111111111111u11nn1111111111n1111111u111u111111111111 111111111111111 n 111111111111111111111111111n 111111u1nn1111111111111111111u11n11111111111,: POSITION WANTED : E 
= = 

~ DISMANTLING? ~ ASSISTANT superintendent equipment, 17 years' 
experience. Maintenance of equipment and 

electrical engineering, air brake. Location. any
where. PW-253 Electric Railway Journal. Tenth 
Ave. at 36th St .. New York. 

Let us handle this for you. We specialize in buying and 
dismantling entire railroads, street railways, industrial 
and public servic~ properties which have ceased operation. 
We furnish expert appraisals on all such properties. 

ARMATURE winder. electrician, 15 years' ex• 
perience; references furnished: go anywhere 

on short ·notice . PW-248, Electric Railway 
Journal, 883 Mission St., San Francisco, Cal. 

MASTER Mechanic, 20 years' service street and 
Interurban cars and husees overhauling, and 

maintenance of equipment. Salary and location 
secondary. PW-247, Electric Railway Journal, 
520 No. Michigan Ave., Chicago, Ill. Consult us also about New and Relaying Rails-all 

weights and sections. You will like our service. 
POSITION wanted by graduate electrical engi-

The Perry, Buxton, Doane Com'(lany 
neer with twenty years' experience in street 

railway operation as superintendent of trans-
portation and transportation engineer. PW•252. 
Electric Railway Journal. 520 No. Michigan 
Ave., Chicago, Ill, 

(Capital 11.eeo.eoo.oo 1 

Boston Office, P. O. Box 5253, Boston, Mass. SECRET service operator availahle. Fully ex• 

Pacific Sales Office-Faillna Buildina, Pnrtland, Oreaan 
perienccd in inspection work on cars and 

buses. Capable of organizing secret service in .. 
spection department. Free to locate any place. 
P W-251, Electric Railway Journal, Tenth Ave. 
at 36th St .. New York. 

Saving is a good habit, BU T_: 
Why Save Things You'll Never Use? 

W
HY let Mother Nature grow grass be
tween thr wheels of replaced cars? Why 
pile up rails, shop equipment, power plant 

equipment, line equipment, car appliances, road 
b~ilding material, etc'., etc., you will never use again? 

TODAY you can turn them over at a fair price. 
Is it ~ot the better part of good horse-sense to dispose 
of them NOW? 

6000 other electric railway men will sec your ad
vertisements of used or surplus equipment and ma
terials here-in the Searchlight Section of their 

· business paper. 

Some of these mcn--officials or executives of other 
lines in other parts of the country and operating 
under different conditions--can use what you no 
longer need. For an i11significant investment you 

can tell these others what you have. And they 
will buy. 

One "Searchlight" advertiser wrote, "We can checr
fu)]y recommend the Searchlight Section as a 
wonderful medium for reaching buyers of rails and 
equipment." Another-"Thc strongest proof that 
your 'Searchlight' finds its way to many readers is 
shown by the numerous letters we have received in 
answer to our recent ad." 

Let us te]] you the cost of advertising your used or 
surplus equipment and materials in the Searchlight 
Section. Just address a list of what you have to dis
pose of to the 

Scarchligb1 Department 

ELECTRIC RAILWAY J OURNAL 
Tenth Ave. at 36th St., New York, N. Y. 

ERJ-031 



52 ELECTRIC RAILWAY JOURNAL August, 1931 

I 

r✓• 

B 
The graceful, tapering form which makes NATIONAL Tubular 

Poles an adornment to a city street, results also in a proportion

ing of weight and strength where both are needed most. Refinement 

of design has not led to weakness, but incorporates both beauty 

and durability. 

The material used in NATIONAL Poles is a steel specially adapted 

for the conditions of line-pole service and proved by many years of 

use. The effect of strains and shocks of traffic, the fury of the ele

ments and attacks of corrosion is reduced to a minimum by installing 

these strong, durable poles .. Available in varying designs and dimen

sions. Beauty, safety, and economy are served by specifying them. 

Write for Bulletin 14, on poles made from-:-

America's Standard Wrought Pipe 

NATIONAL TUBE COMPANY · PITTSBURGH, PA. 

Subsidiory oF United ~ Stotes Steel Corporotion 



August, 1931 ELECTRIC RAILWAY JOURNAL 

A new era in urban transportation 

'The success of the modern trolley bus in Chicago and 
Rockford is convincing proof that it is here to stay. 
Particularly outstanding in public appeal and economy 
of operation it appeals to riders and operators alike. 
An increasing interest also is evidence that railway 
operators recognize the fact that the electric trolley bus 
principle is fundamentally right. 

THE J. G. BRILL COMPANY 

CHICAGO OFFICE - IIIAll■ IN "nll-...T llll' ILDIMJ 

SA:"'-i •·n:A:,,r.c1sco OFFICE- a1AL'l'O ■Vil.DINO 

PHIA 

TUR J. G. DRILL CO~IPAN"-" o r O HIO-rU :VY.LA N D 

TDK J. G. BRILL COMPANY or MAmi4C:IIIU9~-
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fo1• yo111• Bus 1•icle1·s 
in eoltl ,veatl1e1• 

Tropic-Aire Heaters supply sufficient warmth 
in the coldest weather even with frequent 
opening of bus doors. Tropic-Aire hot 
water heat is clean and free from odors. 
Tropic-Aire Hot Water Bus Heaters prove 
most dependable in city bus service. 

Tropic-Aire Heaters are standard equipment 
for Public Service Coordinated Transport of 
Newark, N. }.-Greyhound Lines-Chicago 
Motor Coach Co., and many other of 
America's prominent bus companies. 

Tropic-Aire Heating Syste~1s are easily in
stalled. They don't require excessive exhaust 
piping and valves. There is practically no 
maintenance expense. Tropic-Aire Heaters 
are designed for all types of buses. They are 
directly connected to and are a part of the 
water circulating system. We invite your 
investigation. Specify and install Tropic
Aire Heaters. 

TROPIC-AIRE, Inc. 
60 Eleventh Ave., N. E., at Sibley St. 
MINNEAPOLIS MINNESOTA 

Patent Numbers 1,581,761 - 1,668,491 - RE 17,131 
Others Pending 

TR.OPlC~AlRB 

FANS CIRCULATE 
HOT WATER HEAT 

BOTH FRONT AND 
REAR HEATERS-

ASK FOR DETAILS 

Bus 




