
tting i~~~~ Keepin g 
iles Money 

ind Ahead 

Profitable m iles are produced as long as buses 
keep taking in fares w ithout a continual drain in 

airs. This is where T imken Bearings take an ac-
tive part ... w ith their exclusive Timken tapered con­

struction, T im ken POSITIVELY ALIGNED ROLLS and 
Timken electric steel, a ffording protection against thrust, 

shock, torque and speed as miles pass by and profits pile up. 
Here are found good and sufficient reasons for the ever length­
ning list of Timken-equipped buses. 

E TIMKEN ROLL E R BEARING COMPANY, CANTON, OHIO 

Tapered 10) 1ia1 ~ ~ tl 
Roller@~~ 
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PouRED for STRENGTH 

The "Champion" Trolley Ear 

T HE "Champion" consists of two parts--the runner 
and the body. The runner is made from a flat 

tough bronze sheet, blanked, punched and shaped. The 
body is made of a special high-strength alloy. The run­
ner is placed in a mould and the body is moulded to it. 

The advantages of this ear are: 

1 Strength 

2 Light weight 

3 Easy to install; lips peen easily 

4 Long life 

5 Uniform thickness of lips 

6 Less arcing 

7 High conductivity of lips-­
approximately 3 1 / z times 
that of cast bronze ear. 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
EAST PITTSBURGH PENNSYLVANIA 

SALES OFFICES IN ALL PRINCIPALCITIESOF 
THE UNITED STATES AND FOREIGN COUNTRIES 

Westinghon~~ 

Illustration showing position 
of the runner in the mould, 
perparatory to pouring alloy. 
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The W-N DRIVE E QUIPMENT, individuals, 
companies, all must keep in 

step with the trend of the times or 
make way for those that do. in Step with the Times 
Consider, for instance, the electric 

street car drive. Its first form was the spur gear and 
pm1on. Then came the helical gear, affording a more 
desirable drive because of its inherent features of noise 
reduction and longer life. 

e 
1929 

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

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

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

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

Westinghouse Electric & Manufacturing Company 
Nuttall Works Pittsburgh, Pa. 
Sales Offices in all the Principal Cities of 
the United States and Foreign Countries 

T 30330 

stingbou 

May, 19 
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SERVICE-
Determines True Cost 
THE true cost of any renewal part is deter­

mined by the service which it renders and 
not by its purchase price. 

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

Use Westinghouse renewal parts in maintaining 
your W~stinghouse equipment. 

WESTI NG HOUSE ELECTRIC & MFG. COMPANY ® 
EAST P I TTSBURGH PENNSYLVANIA w 
SALES OFFICES IN ALL PRINCIPAL CITIES OF 
THE UNITED STATES AND FOREIGN COUNTRIES 

T 30495 

Westinghouse 
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Improved Atlas Rail Grinder 

Eureka Radial Rall Grinder 

. 

Imperial Track Grinder 

Ajax Electric Arc Welder 

ELECTRl't RAILWAY JOURNAL May, 1929 

The 
best 
you can 
witl1 
what · 
you 
have 
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The public responds to sincere 
effort. A road that has no 
money to rehabilitate its prop­
erty may get it by rehabilitat­
ing its performance. 

Old cars ride smoother on good 
""II, 

track than new cars on rough 
track. 

Rail grinding, arc welding, 
curve oiling are 1nexpens1ve 
steps toward better service ... 
long steps. 

Bulletins on 

these track 

improvers? 

lhfl'fAY·~eo, 
3132-48 East Thompson Street, Philadelphia 

AGENTS : 

Cbester F. Gallor. 50 Church St .• New York 
Chas. N. Wood Co., Boston 
Electrical Engineering- & Mfg-. Co., Pll!sburg-h 
H. F. lllcDermolt, 208 S. LaSalle St., Chicago 
P. ,v. Wood Railway Supply Co .• New Orleans. La . 
Eqnlpment & Engineering- Co .• London 
F. F. Bodler. San Francisco. Cal. 

31 3 ~ 

7 

Reclprocallng- Trark Grloder 

Volean Rall Grinder 

Mldiret Rall Grinder 

RTW Curve UUtr 
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AND 

SENS,E 
INVESTMENTS ..... 

·':.~ 

TRANSPORTATION in Chicago presents difficulties of a 
most unusual nature; the needs of a larger city intensify 

the importance of the most serious thought and consideration 
in choosing equipmen(and supplies for the correct solution 
of service requirements. 

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

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

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

Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co., Limited 

Niagara Falls. Canada 
1079C 

Obi (). 

LINE MATERIALS 

,-NEW YORK CHICAGO 

Co ;~f.r(j~ ~ 
RAIL BONDS 

(t CAR EQUIPMENT 
MINING 

,U ...... P ... ITT_S_B ... UR_G_H_A_T ... LA ... N ... TA--CL ... EV ... E ... LA ... N ... D---1 MATERIALS 

ST. LOUIS SAN FRANCISCO LOS ANGELES VALVES PHILADELPHIA BOSTON 
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The 0-B Trolley Catch­
er, which positively 
prevents flying trolley 
poles. Selected for the 
new cars of the Chica­
go Surface Lines. 

9 

·B EqnipDlen-t 

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

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

Large capacity buses need air brakes-for safety and 
economy reasons. 

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

Higher speeds may be maintained and more prompt 
service provided. 

Street Railway Companies have proved that 
Westinghouse Automotive Air Brakes safeguard and 
promote their highway transportation. 

WESTINGHOUSE AIR BRAKE COMPANY 
Automotive Brake Division: WILMERDING, PENNA. 
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Note the Faces of your Passenqers 
:-··:-.r,.au ~ ;c/i~t-v.. , 

_:-';h.r::r.;lJ.\·:.,1 )[ibJ'i1.p.;\J'J Y 
--at tlze end of a 1011g trip ... 

., I 
\ 

\!'·-· 
.:_ ·1 , 

II & K Rolatlna: Chair 
No. 000 

A comfortable teat for com­
fort lovlne trnelter■• 

Do they look as if they would 
take that route again? 
When a customer buys mer­
chandise that pleases him, he 
will visit the same store again. 
"Repeat sales," they call it in 
commercial circles, and there 

... are or can be "repeat sales" in 
railway circles too. W'hen a 
passenger enjoys his trip, 
travelling in perfect ease of 
mind and body, he will take 
that route again. 

A comfortable seat and a com­
fortable arrangement of the 

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

HALE & KILBURN SEA TS 
"A Better Seat for Every Form of lJ,fodern Transportation" 

HA L E & KILBU R N C O MPANY 
General Office and Works: 1800 Lehigh Avenue, Philadelphia 

SALES OFFICES: 
Bale & Kilburn CO .• Ora7blr Bldr., New York 
Hale & Kilburn Co., McCormick Blcu., Chlcaeo 
Frank F. Bodler, 903 Monadnock Dlcu., San 

Franclsco 

E. A. Tllomwell, Caodler Bldr .. AUaol& 
W. L. Jerrerleo, Jr .. Mutual lllcu., ltlchmoad 
W. D. Jenktoa. Pr■elortan Blda .• Dall11. Tau, 
II. M. Euler, I 45 N. Shih SI., Po,:tlaocl. Oruoo 
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W, will be glad to 
/urn,'sl, tl,i, drawing 
to any operator wl,o 
would car, to u,e it in 
l,i, local advertising. 

ELECTRIC RAILWAY JOURNAL 

How .. many of us in- this electric railway industry 

-operators or manufacturers-executives, officers 

and workmen, use the electric cars as much as we 

should? Are we not inclined to drive our own 

car to work, thus depriving our family of its use? 

Would it not be far better to leave the automo­

bile at home and use the electric car to take us 

to work every day? 

NATIONAL PNEUMATIC COMPANY 
Executive Office: Graybar Building, New York 

General Works, Rahway, New Jersey 
CHICAGO PHILADELPHIA 

518 McCormick Buildint 1010 Colonial Trust Buildinit ' 

MANUFACTURED IN TORONTO. CANADA by 
Railway fsl Pow~r Enitineerinlt Corp .• Ltd. 

13 
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P H O TO.S COURTESY OF 
7.c; 6RI L L C.OMPA N Y 

PORTO "l.EGRE 

8VEII0S 4'1'Af.S 

K EYSTONE T ROLLEY 
CATCHERS 

Dome office and manuracturlnr plant located 
at 17th and Cambria Streeta, Pbtladelphta, 
Pa.; D1str1ct offices are ln<"ated at 111 Sorth 
Canal Street. ChlCJ1ro. Ill., and 50 Church 
Street. Xew York Cttr. 

ELECT RIC RAILWAY J OURNAL 

Porto Alegre Buys 
Keystone Equipped Car 
Twenty new Keystone equipped Brill cars are en route to the 
de Carris Porto Alegrense. This South American operator 
benefit greatly by having purchased in the United States mar 
-where advancement in design and construction of cars 
equipment has increased efficiency to such a high level. 
transaction 1s evidence of great confidence placed in 

TYPE T LIGHTING 
FIXTURES 

KEYSTONE REAR 
LIGHTS 

suppliers. 

Keystone Car Equipment 1s 
listed in our Catalog No. 7. 

FARADAY SIGNAL 
SYSTEMS 

r OAKDALE ,· 
- -- --- -· -. . 

HUNTER ILLUMINATED SIGNS 

Branches-Beasemer Bide.. Pittabunh: 
Broad Street. Boston: General Moton 
Detroit; 3 l 6 X. Washington Ave. , 
Canadian A.rents-Lyman Tuba & Supply 
pany, Ltd .• )lontreal, Toronto. Vancouv•. 
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LOTH ·s TAPES .TU-BIN-G FI ..... .._._...._.w.._._.~.,_I.Wii...il.i~il-i"E S 
ARNISHES OILS STICKER PQ 
LOTHS TAPES TUBING Fl 1 ES 

1A RNISHES OILS STICKER PO 
l"' ...... UC' - • nEs TUBING F NE 

, L S 1S T I C K E R P O 
......... TBING FI N E 

~eman~I 
tn the Pit, 
seesthiS · 

NE 
{ p 0 
NE 
PO. 
PE 

Ill E 
._ _____________ ..,.RD 

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

Car cables wound with G-E Paragon tape are 
prepared for long, faithful service. This tape is of 
sticky, waterproof material which readily absorbs 
varnishes and treating compounds. Its gripping 
quality is unimpaired by _age. G-E Paragon tape 
is but one of the complete line of G-E insulating 
materials that keep cars on the line and away 
from the pit. 

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

T \V I N E S V A R N 
CKE 
PA 1 
DSC 
APE 

FIB E 
ll D s 

l~ N 
.) E 

Insulating material s 
described in Catalog 
GEA-603 arc identical 
with those made by Gen­
eral Electric for its own 
use. Send for a copy to 
the Merchandise Depart­
ment, General Electric 
Company, Bridgeport, 
Connecticut. • 

800-1101> 

GENERAL ELECTRIC I MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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If Your Rout 
The Best 

Car Equipment 
I t will pay you to investigate the per-form­
ance ofG-E motors, control, and compressors 

r. 

Car Equipped with GE-265 Motora and 
CP.'J7 Compresaor, Detroit Street 

Railway 

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

The Detroit Street Railways, for example. 

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

II GE-265 Motor II 
~pecified "G-E" again and again. Twenty 
separate orders have totaled 603 CP-27 

compressors, and eleven orders have plac 
2 I 70 G E-26 5 motors on this one proper 
alone. 

The Detroit Street Railway is but 011 

the 86 street railway companies which 
specified G-E-26 5 motors. 

· Renewal Parts 
The best equipment requires the best renc 
parts if it is to be kept operating efficic 

Take armature coils, for instance. 

The coils made by G.E. 

Armature Coil 
for G-E Motor 

make your rewinding 300 extremely s1m 
They are exactly right in mechanical 
electrical characteristics-perfectly ~mte 
your G-E motors. 

G-E engineers and scientists are constan 
developing new devices and new mater 
to simplify your renewal problems 

GENE RA 
GENERAL ELECTRIC COMPANY, S C H E N E C T A D Y, N. 
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equ1re 
Reliable 

bstation Equipment 
erators to-day are effectively reducing 
enses by letting automatic switching 

aid supervisory equipment operate their 

ststations. 

I Boston. 

r)vo 6000-kw. G-E substations with com­
automatic switching and supervisory 

Two 600-volt, 3000-kw. Synchronoua 
Converter:, and Control Panels, Boston 

Elevated Railway 

ntrol supply power to the Boston elevated 
d surface cars. The first of tfiese auto­

I atic substations was installed in I 92 7 and 
e second in 1 928, each containing two 
oo-kw. synchronous converters. 

-day, the third automatic substation, of 
e same type, is being built to further the 
onomical operation of Boston's electric 

-E automatic substations deliver power 
· hen and where it is needed. 

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

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

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

Let the G-E transportation engineers analyze your 
service and make recommendations for 

the best type of equipment 

J OI N US I N T HE GENE RAL 

E LECTRIC H OUR, BROAD· 

CAST EVERY SATU RDAY AT 

8 P.-M. , E.S.T. ON A NATION­

WIDE N.B.C. CHAIN 

330-128 

L ECTRIC 
S ALES OFFICES IN PRINCIPAL CITIES 
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ytiet 
fitreet cars 

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

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

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

330.104 

GENERAL ELECTRIC 
(';ENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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Transportation Problems a Ch:tllenge 
to Economists 

r RA VE questions of economics and public policy 

I
IU confront the entire transportation industry of the 
country-railroads as well as local carriers. And since 
their correct solution is vital to American business, and 
in fact to the welfare of the entire nation, there is in­
creasing need for attention to ·fundamentals. The situa­
tion grows in complexity. The present era is one in 
which invention and the development of natural resources 
haYe carried t1s forward faster and faster, and have 
imposed constantly changing economic conditions. 

As a whole the total passenger traffic on all forms of 
local common carriers is standing still. This is well 
nown. During the last eight years similar traffic on 

the steam railroads has declined 33 per cent. This is, 
erhaps, not so well known by local transportation men. 

No close parallel is presented by the situation which 
confronts these two branches of transportation, but 
it does suggest a number of thought-provoking 
nalogies. The loss of less-than-carload shipments by 
he railroads to motor trucks, their loss of passenger 

business to at1tomobiles and buses, the present public 
resst1re for the development of inland waterways and 

the recent order by the Interstate Commerce Commission 
f_or joint through tariffs between railroads and barge 
Imes; the mounting costs of terminal facilities for both 
passengers and freight in large cities, and the probable 
[uture competition of the airplane, have their parallels 
111 the effects of transportation over publicly-built high­
ways upon the interurbans, the growth of street con­
gestion in cities, the distorted view which city planners 
and the public take concerning the provision of facilities 
for private transportation as compared with public trans­
~rta~ion, an<J the many expedients that are vainly being 
tned m the attempt to finance adequate local rapid transit 
with public funds. Finally, the problems of the railroads 
?nd of local transportation become very closely associated 
~ndeed, when the physical and economic questions involved 
111 the co-ordination of railroad terminals with the local 
transportation facilities of large cities are encountered. 

It is not easy to foresee fully the future course of 
transportation development and co-ordination. The 
physical problems do not appear insuperable. When the 
question is considered from the viewpoint of economics 
and ~ub!ic policy, however, it becomes complicated in­
deed m its many ramifications. Despite all this there is 
no ~xcuse for inaction, heated partisanship, or helpless 
bewtlderment. The difficulties that present themselves 
really constitute a challenge to our ability intelligently to 
solve them by so directing economic forces that they shall 
not destroy us. 

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

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

Skillful Management Improves Railway 
Position in 1928 

GREATER net income secured in the face of declining 
traffic and lower revent1es is the outstanding result 

of operations revealed in the returns of 182 electric rail­
ways to the American Electric Railway Association for 
the calendar year 1928 as compared with 1927. Improved 
maintenance methods, higher average car speeds, adjust­
ment of service to meet the traffic, development of new 
sources of revenue, increase of income from outside 
investments, use of the bus to reduce the drain of non­
paying railway routes, readjustment of the capital struc­
ture, reduction of capitalization or elimination of fixed 
charges have all been used to offset a loss in passenger 
traffic and to convert a decrease of about 2 per cent in 
gross revenue into an increase in the net corporate income. 

Not all of the companies, of course, have been equally 
successful in accomplishing such results. The inter­
urbans, in particular, as a class have been able to make 
little if any headway against the adverse conditions 
which menace them. On the other hand some of the 
lines in the smaller cities which a few years ago were 
believed to have little chance of survival are now found 
to be holding tenaci0usly to their traffic and by the most 
intensive efforts are developing economies and working 
out improvements in methods that give promise of en­
abling them to pay a fair return. 

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

567 



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

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

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

Improved Maintenance Equipment Needed 

the track department a large part of maintenance cost 
attributable to the removal and replacement of paveme 
when making joint repairs. Certainly, the simplest ret 
edy is to use the best type of joint construction availabl . 
But when bad joints do develop, attention should 
directed toward ideas for cutting the cost o"f pavement 
removal. 

The Clang of the Fire Bell Finally 
Aroused Baltimore 

BALTIMORE has at least got started in the rig 
direction on parking. It has put on the ban 

certain downtown streets during business hours. T 
circumstances, however, are peculiar-so peculiar t 
they seem worthy of special attention. Traffic expcr 
have long said that this was a step Baltimore needed 
take; the railway .officials have insisted that prohibiti 
of parking on certain congested streets was necessary 
prevent the convenience of a relatively small number 
automobile users from interfering with the rights 
all other users of the public streets; the newspape 
sensed the evil of parking and the doughty M 
Mencken, whose pen drips vitriol when he goes crusa 
ing, said in the Baltimore Sun recently that the use 
congested public streets as free garages is a reflecti 
on the intelligence of modern Americans .. But Baltimo 
remained adamant; that is, the selfish had their way. 

It was the clang of the fire bell that finally arou 
Baltimore. Engines racing to the scene of a conflagr 
tion were able to get through the streets only after t 
usual traffic difficulties, but when they reached the fi 
the way of the crews to the fire plugs was obstruct 
with parked cars. The firemen had of course long reco 
nized the parked car as an incipient menace. Now it b 
came a real one. As Grover Cleveland used to say, 
was a condition not a theory that confronted them. The 
put out the fire, and then they let out a roar tha 
quickly brought action in Baltimore. It is too bad tha 
nothing short of a threat of public catastrophe coul 
arouse the city to exercise its common sense. Th 
menace of the parked car is not Baltimore's alone. I 
exists in every city of any size. 

Detroit's Subway Vote Disturbing 

EQUIPMENT for electric railway maintenance is far 
below the standards found in other industries. Main­

tenance forces are laboring under a disadvantage in this 
respect, and much can be done to improve equipment to 
lighten the labor, speed up work, reduce costs and insure 
more accurate workmanship. The need for improvement 
of maintenance tools, fixtures and machines has long been 
apparent, and recommendations to this effect have re­
peatedly been included in committee reports of various 
American Electric Railway Engineering Association com­
mittees. Moreover, in recent issues of ELECTRIC RAIL- DETROIT voters went on record on April 1 again 
WAY JOURNAL there have been a number of suggestions the $91,000,000 subway proposal submitted 
from maintenance executives regarding the need for them at that time. This provided for a plan of asses 
improved maintenance equipment. Manufacturers should ment that would have affected the owners of the pro 
welcome the opportunity to enter this discussion and avail erty adjacent to the new lines. Whether or not t 
themselves of the opportunity for broadening their market was the real cause for rejection does not appear, b 
for maintenance machinery. fear of assessment does seem to have played a lar 

in railway shops most of the machining operations are part in the adverse vote. The assumption is that tho 
performed on odd-shaped pieces. As there are some- vitally interested in defeating the proposition vot 
times only a few of each class to be machined, the pro- while those who favored it remained at home. 
vision of special jigs and fixtures may not be warranted. As the Free Press sees it, men prominent in th 

· Machine tools may, however, be improved by providing political life of the city believe that the public will nev 
ready means of clamping the work and holding it securely. approve a subway plan unless it is to be financed b 
Overhead line maintenance is handicapped considerably the issue of general bonds of the community. Othe 
due to the nature of the structure used. When a worn are said to believe that bonds of this kind should 
part must be renewed, it is sometimes necessary to dis- issued, but that the revenues of the system against whic 
turb a considerable part of the supporting overhead. the bonds are issued should be sufficient to meet the i 
There is an opportunity for improvement. Likewise, terest and the sinking fund charges. Of course, full a 
there is an excellent opportunity for the development of cord on the method to be used is hardly to be expect 
improved tools and fixtures to eliminate hand work in but the assessment plan is the only sound one, despite th 
the field and to speed up repairs or replacements. In fact that it is difficult for the layman to understand. 
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s for the future, added means of transportation are 
. to the well-being of Detroit. In fact, the city's 
re is inextricably bound up in what is done about it. 

btters stand now the Mayor has memorialized the 
ttet Railway Commission and the Rapid Transit 
+mission to draw up plans for a series of short 
,·ay routes fo r the downtown district to be used by 

tb street car lines. This plan on its face would 
ar to th row into the discard much of the work of 
Rapid T ransit Commission, finally joined by the 
ct Railway Commission in the proposal recently 
cted. P resumably the plan which the Mayor now 
in mind will be completed in time for its submission 

1
he voters in the fall, since he is irrevocably com­
~ed to securing some kind of transit relief for the 
. It is to be hoped that, to accomplish his objective, 
assessment plan of financing-the most important 
le feature of the proposal of April 1-will not be 
inated. 
nder the Detroit plan it was recommended that 17 
cent of the total cost be raised by an ad valorem 
on the city at large; 51 per cent on the benefited 

rty adjacent to the subway, and 32 per cent to 
for tracks and other equipment, raised by a I 0-cent 

The Council was to fix the exact proportions, 
the assessors were to determine the enhancement 
roperty values due to the subway during the five-
construction period. At the end of the five years, 

assessments were to be levied to retire the bonds. 
course, the 13-mile subway included in the plan 
re the voters was only part of the larger scheme 

n which the Rapid Transit Commission has been at 
k. Despite the need to start at once on transit im-· 
ements in Detroit, this equitable proposal was de­
ed at the poll s. The conclusion seems inescapable 
the majority of voters had lit tle understanding of 

fundamentals of the question before them. 

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

New York State Courts to Decide 

·E VENTS incident to the remanding of the Inter­
borough Rapid Transit fare case by the United 

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

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

That the Supreme Court did more than merely remand 
Humanitarian Impulse Grows in 

Modem Business 
the issue to the lower courts for decision without an 

ONCRETE evidence that large enterprises in the opinion, as sometimes is customary, is ascribed to the 
United States are run along humanitarian as well nature of the pleading. In so doing it did say some 
tilitarian lines is furni shed by the annual reports of things that appear to offer surcease to the representa-

1y companies, but no more convincingly, perhaps, than tives of the city, but that is by no means certain, even 
he annual statement of the General Electric Com- though the officers of the city were quick to accept them 
y. There one finds tangible instances of the practical as such. The court's rejection of the plea of the com­
lication of the precepts which on occasion Owen D. pany that the fare should be adjusted to provide an 8 
ng, chairman of the company, has reiterated. per cent return upon both the company and the city 
he General Electric Company is prosperous. It has investment in the subways-to be divided according to 

n prosperous over a long period of years. And in its the terms of the contract-was tempered with the state­
unting policies the company is conservative almost ment that while the claim was unprecedented it "ought 

fault. I ts patents are carried at a dollar and its not to lie accepted without more cogent support than 
iture and appliances, other than in the factories, are the present record discloses." 
'ed at a similar figure. In addition, a general plant As brought out previously in the ELECTRIC RAILWAY 
rve in excess of normal depreciation is set aside to JOURNAL, matters as they now stand are best stated in 
it buildings or equipment to be replaced whenever the words of Justice McRcynolds to the effect that the 

s found that new facilities would permit increased Transit Commission of the state of New York has 
'ency or economy. long held to the view that it lacks power to change 
ut concern is here not so much with the business the 5-cent rate established by contract between the city 

men that has produced consistent profits, as with the and the company, but that "it is intended to test this 
11ard-looking policy that has been followed with re- point of law by an immediate, orderly appeal to the 

to employee relations and the degree to which the courts of the state." This purpose, the United States 
agement of this vast industrial organization has rec- Supreme Court ruled, should not be thwarted by an 
ized that even its lowliest worker is entitled to recogni- injunction secured by the company to prevent the city 

as a factor in its success. This has been put into from interfering with an increase in fares. 
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Signals Should 

MOVE Traffe~ 
By J. ROWLAND BIBBINS 

Consulting Engineer 

and HERBERT C. LUMMIS 
Associate -Not STOP 1 

"VANITY FAIR" recently 
printed a forceful story of 
"The City That Died of 

Greatness." "We are on our way; 
nothing can stop us," warbled the 
42nd Street realtor. "Yes, but 
where?" exclaimed the long-suffer­
ing one. "Truly on your way, but 
at the dizzying rate of 1 m.p.h." 
Thus we of the provinces are· con­
strained to exclaim, "So this is New 
York." All of which is merely by 
way of observing that our dynamic 
metropolis has thus far contented 
itself with the most obsolete traffic­
signal system of any large city. 

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

downtown motor congestion by 
moving some of the causes, has 
come an outstanding problem 
public interest. Express buses 
pear most hopeful where rapid t 
sit cannot be financed by reason 
fares or benefit subsidies. But 4 

buses are subject to defe< 
street planning and much the s 
delays as street cars. To make 1 

ters worse, inadequate signaling 
traffic controls have become ah 
epidemic throughout the com 
distinctly menacing speedier tr 
portation and efficiency which 

cation flashes 

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

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

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

industry is struggling to ach 
through its modernization pr_ogr; 

But this situation can be met if approached as a p 
lem of engineering analysis and design rather tha1 
politics or "safety" policing alone. In the accompan: 
Table I, there is shown a definite example of the re: 
which may be accomplished by proper signal contrc 
comparison with present obsolete methods. By tii: 
signals for proper sequence traffic moved one-t 
faster, there was an increase in street capacity for 1 

stop traffic amounting to more than twice the nur 
of automobiles that could get through formerly wit 
stopping, and transportation speeds were increasec 
per cent. 

SIGNALS SHOULD MOVE TRAFFIC-NOT STOP I· 

So long as both public transportation vehicles 
automobiles occupy the same streets, any adequate 
tern of control should have for its purpose both sa 
and time-saving for the greatest number of pe1 
Unfortunately, almost the entire consideration in si 
installation has generally been concentrated upon 
pediting automobile traffic with little regard to the 
tive number of people carried by various agen 
Contrary to this practice, the requirements of mass tr 
portation should be the starting point. To ha 
rush-hour loads of our 22 largest cities, registf 
nearly 4,000,000 automobiles, about 2,500,000 of ti 
carrying an average of 1.7 persons, would be reqt 
(assuming a riding habit as low as 250 rides per c; 
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considered, the advantages accrue not 
alone to public· transportation riders, 
but to all traffic using the streets. 

NEED FOR FASTER SCHEDULES 

IMPERATIVE 

Surface transportation in public ve-
5 hides needs to be speeded up during 
0 

:r msh hours along main trunk line streets 
0'-----:-4"'°,30=-------4-:-',40':-::--------,4:-:':,50,,,---------=5,i.,,00-,------5J,10 o t to 12 m.p.h. average running speed, 

5:20 5:40 5:50 
0 

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

and even faster during non-rush hours. 
Express buses, with minimum stop 
time, should approximate average auto­
mobile speeds. As street car headways 
are seldom closer than 30 seconds, and 
buses 60 seconds, even on heavy traffic 
arteries, it rarely becomes necessary to 
pass more than one or two mass trans­
portation units across an intersection 
during each signal cycle. Consequently, 
while other traffic may accommodate 
itself to quite a wicle range in cycle 
time, mass transportation vehicles need 
the shortest possible cycle to minimize 
waiting time for stop signals. But 
rarely indeed are these transit needs 

With l,J()(J vehicles per hour 
avmige platoon of;, cmd. ·. 

, max.of40crulos v..:,ifin ~. 
No par: ing 

1,000' approcrch 
across brid_qe 
4lane road way 
no parking 

, 
. . so· .. -

flrx,tfrf'J 

Signal 
• 1 •• -Street car turm on n d 

Signal cycle £4 sec 
7Tsec. each street 

Observations for Fig. I were taken nt this :ntersection 

r year). In comparison, moclern railway equipment, 
,signed for handling city surface transportation and 

rating either as single ca rs or a rticulated units, 
s the equivalent actual passenger-carrying capacity 
from 40 to 100 automobiles. ... 
he starting point, therefore, in designing a signal 

tern for a public street carrying passengers in both 
blic and private vehicles, is to obtain the highest aver-

speed, including passenger stops, that it is possible 
make by cars or buses through a signal district during 
h hours. To expedite the movement of automobiles 
well as that of public transportation vehicles, a two-
d wave system can generally be discovered which 

I accommodate both public vehicles and automobiles 
st efficiently, so that the "set-back" of cars or buses 
e to loading stops can be best fi tted into successive 
nal "wave bands" to avoid the present time loss wait­
for signals, which is so seriously slowing down public 
sportation rather than speeding it up. For non-rush 

urs, a short signal cycle permits advantage to be taken 
the shorter loading time and decreased traffic inter­
ence during these hours. The commendable increased 
ed of all traffic through the Chicago Loop district, 
lowing the installat ion of a scientifically-designed, 
gressive signal system, illustrates what can be accom­

shed by proper skillful design. When the require­
nts of mass transportation are thus adequately 

adequately considered in present signal installations. Yet 
it is entirely practicable when signal cycles are kept short 
to accommodate two classes of traffic moving on the same 
street at different speeds, with minimum stoppage and 
delay to either class of vehicles. 

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

SIGNAL ENGINEERI::-;G INVOLVES 

MANY FACTORS 

The technical problem of properly designing and tim­
ing signals so as ~o c?-or?inate the_ effects of m~ny 
shi fting variables, dtffermg m pr_oportton f~r eve~y cit!, 
street and intersection and changmg for vanous times m 
the day, involves proper recognitio,t of the followi!1g 
factors: 

Complexities and defects of the street plan itself. 
Number of blocks per ·mile and variable block !engths. 
Width of streets, number of roadway lanes availablc. 
Effectiveness of regulations with respect to parking. 
Reasonable wave speeds safe for traffic and transit in partic-

ular districts. 
Length of cycle best suited to these block lengths and speeds. 
Split of cycle best suited to cross traffic and turns. 
Type of traffic ( classes of vehicles an<l density) for various 

periods of the day. 
Volume of through traffic, cross traffic and turns at various 

intersections. 
Pedestrian movement at critical points. . 
Operating characteristics of car and bus lines as to acceleration 
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rates, running speeds and time o_f passe!1ger stops t? accommodate 
the passenger interchange at various pomts and periods of the day. 

Car-bus density or headways required at various periods. 

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

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

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

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

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

INEFFICIENT SIGNALS CuT TRAFFIC CAPACITY 

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

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

. periodically for the purpose of allowing cross traffic to 

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

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

TAHLE 1-COI\IPARfSON OF ALTERNATE-SYNCIJRONOUS 
PROGRESSfVE SYSTEI\IS 

Two-1\lile Main Trunk-Skip Signalled (30 per cent-9 minor crossings 

Alternate- Prl 
Group N 

Synchronous 
Length of oyo1e. seoonds... . . . . • . . . . . . . . . . . . . . . • . . . . 80 
Cycle oplit along the otreet. seconds ...•......•....... Fixed 40-40 va1 
Width of through-traffic band, seconds...... • • • • . • . • • 13 
Efficiency of through-traffic band, per cent........... 32. S 
Proportion of houravailnblefor through traffic. per cent. 16. 3 
Bus operation• northbound: 

Speed through lights, m.p.h..... . . . . . . . . . . . . • . . . . . 11 
Total running time, eeconde. . . . . . . . . . . . . . . . . . . . . . 680 5 
Running time. including paesenger otope but excluding 

light delays. seconds.... • . . . • . . . . . . . . . . . . . . . . . . S6S 
Delays due to light• only. seconds... . . . . . . . . . . . • . . 115 
Proportion of time held by lights, per cent........ . . 20. 4 

Bue operations eouthhound: 
Speed through lighta, m.p.h..... . . . . • • . . . . . . . . . . . . 9. 2 
T otal running time. oeconds. . . . . . . . . . . . . . . . . . . . . . 8H 6 
Running time, including passenger stops hut excluding 

light delaya, aeconds ..• , •. , ... , ...• , ....... , . . . 643* , 
Delay• due to lighta only, secondo ............. , . . . 211 
Proportion of time held by lights, per cent....... . . . 33 

Automobile epeeds (moderate traffic flow): 
Northbound, fi~t car, entering eignale, m.p.h .. , ... , 18. 6 

last car, entering eignals, m.p.h ... ,., . . 14. I 
Southbound, first cnr, entering eignal•, m.p.h........ 18. 6 

laet car, entering signals, m.p.h........ 14.1 
Adtiantaqea of progre.s.si11e ays!•m-Bue epeed increased 20 per c,11t; I 

time reduced four minutes (round trip). Ueeful •treet capacity for 11, 
traffic increaeed three times. Average traffic speed• increased one-third. 

*Due to more loading and fare collections southbound. 

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

NON-STOP PROGRESSIVE WAVE SYSTEM 

MOST EFF[CIENT 

The full progressive wave system represents the 
efficient plan for the control of heavy traffic mov, 
and provides the most uniform speed, maximum ca1 
and non-stop traffic flow. Such installations oi: 
from a four-wire master control circuit with adju: 
timers at each intersection and local power supply. 
the green "Go" signal moves along a street at prec 
mined speeds just ahead of the moving vehicles, , 
have been separated into moving platoons. For 1 
arteries outside heavily congested districts, this S; 
may be installed with signals only at main intersec 
and with "Stop-Enter" boulevard signs to prote, 
intervening points where only light cross-traffic °' 
This might be called the "skip-signal progressive 
tern." It is especially adapted to meet the conditio 
very irregular block lengths which would otherwise 
impossible a true progressive system at a reasc 
wave speed. If put into effect with reasonable : 
·spacing so that each successive signal ahead is 
visible, it is usually adequate for all practical need5 
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Observations made of typical signal installations indi­
cate in a striking way the difference between good and 
bad signaling in its effect upon traffic movement. This 
effect. is shown by br~aking down the signal perform­
ance mto five-second intervals. Only then is the full 
siti1ation at a _signal really ~evealed. Data covering full 
rush-hour periods, or an entire day, are totally inadequate 
for such an analysis in that they obscure the direct 
effect of the signals themselves upon vehicular move­
ment. It is important to bear in mind that the time-unit 
of one second is the basic unit for studying signal per­
formance , because a few seconds added to the timing 

s7nts, by _the solid line, a log of the number of automo­
biles passmg through the signal in each cycle from 4: 30 
p.m. to 5: SO p.m. The scale at the right indicates the 
ra!e per hour of vehicular flow per hour represented by 
this movement through each signal cycle. 

STOPPED VEHICLES REPRESEi:..T DELAY 

The d?tted line on the chart represents the number of 
automobiles stopped at each signal cycle, waiting to pro­
ceed thro~gh the crossing. The relatively fixed capacity 
of _the s_1gnal, regardless of the pile-up of waiting 
velucles, 1s of particular interest. This occurred to an 

so,,-----,------,-------,--------. 
extent which represented serious con­
gestion after 5: 25 p.m. Before 5: 20 
about one-third to one-half of the auto­
mobiles on the street were held up by 
this signal. But during the period of 
maximum congestion one-third more 
were held up than were put through in 
each signal interval. The fixed capacity 
limit of the signal, regardless of the 
number of automobiles waiting to pass 
the crossing, shows the effect of the 
cumulative delay resulting from the ne­
cessity of accelerating a stopped platoon 
of automobiles. In other words, the 
efficiency of a signal is automatically 
reduced when the system is such that 
the majority of vehicles is required to 
stop before proceeding through the 
crossing. For the signal under obser­
vation during the normal maximum 
movement, the automobiles already 
waiting for the "Go" signal just cleared 
the crossing. Consequently, practically 
every motor on the street was required 
to stop at this signal during this period. 

Main Street Green 

~ 
§10 ~.....,+-.,,._-----1--1' 
• .,, 

5:00 5:10 

1,so 
.. 
:, 
0 
:c 

~oog_ 

0 

Fig. 2-Log showing effect of improper timing of isolated signal at a "T" crossing 
on a heavy traffic artery. The delay to through traffic and waste time on the cross 
street was subsequently eliminated by re-timing the signal 

The normal maximum movement 
was about 20 cars per "Go" signal of 
27 seconds (two-lane). This repre­

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

W,,fh 1,300 autos m max. 
hour average platoon of' 

,-n cars was waifing 

Dead 
end 

sfreef 

,:-. ; Street car. =le~: . ':-, 
:;::~ : c>t--:: " D 

-!OOperhour 
-<--

~------- \ ... -
· -------•------ u· f k 1 <ifJJ:,r'fe:J/;;r;-:,,-----_ -, (; ,,;am run 

1\ : 1 ." .... :;oo per hour 

-48• Cycle SS sec. 
· ·- 33sec. main st 

'17 sec cross st 

Observations for Fig. 2 were taken at this intersection 

here or taken off there may mean the difference between 
hlockades and free movement. Wasted time through 
"mproper signaling is always cumulative. This is brought 
ut clearly in the accompanying charts showing the 
erions pile-up that may occur. 

The data plotted in Fig. 1 were taken at the first signal 
of an alternate-synchronous system on a heavy traffic 
rtery with a clear approach of 2,000 ft. The observa­

tions were made for a two-lane, outbound, rush-hour 
ovement with a sign3:l cycle of 54 seconds split equally 

for stop-go, 27-27 seconds. The. vehicular traffic 
pproaching the signal had been broken into platoons by 
rcvious isolated signals located 2,000 and 4,000 ft. 

ahead of the signal under observation. The chart repre-

ISOLATED SIGNAL IMPROPERLY TIMED DELAYED 

Two-THIRDS OF VEHICLES 

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

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

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

Col\rPARATIVE ANALYSIS OF THREE 
TYPES OF SIGNALS 

in flow at the beginning of the cycle because of the sic 
acceleration of stopped vehicles. The rate of flow aft 

.ten seconds, however, holds fairly uniform at four 
4.5 cars per five seconds. 

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

ALTERNATE-SYNCHRONOUS SYSTEM INEFFICIENT 
FOR HEAVY FLOWS 

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

These studies indicate the capacity of signaled inters1 
tions where traffic flow is stopped. This "throttlin 
effect occurs at the first signal of any signaled zone and 
every isolated signal and is the cause of the slow avera 
speed and low capacity of the synchronous and alterna 
synchronous systems in which the flow of traffic is inti 
rupted many times during its passage through the s: 
naled section. Only ,vhen signals are progressively tim 
so that traffic can flow through at a predetermined re 
of speed without stopping, can this wastage of time a 
street capacity be largely eliminated. On account of t 
throttling effect shown here, the first or entering sig1 
should always be at a fairly light traffic intersection, 
least a block or so preceeding the first heavy point. Tl1 
there will be a smooth flow in uniform moving platoc 
instead of the usual hit-and-run or caterpillar-like acti 
of the traffic streams. 

\Vhen the signal cycle time and split are fixed a 
inflexible, it is quite clear that the volume of traffic t} 

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

LONG CYCLES A COl\Il\ION EVIL 

An illuminating analysis of the volume of traffic which 
is actually passed by various types of signal installations 
for varying conditions of traffic movement, is given in 
Fig. 3, which shows graphically a series of profiles of the 
traffic flow by five-second intervals. Curves A, B, and 
C, are plotted for the same signal and crossing as the 
traffic log in Fig. 1. • These observations were taken at 
the entrance throat of an alternate-synchronous system. 
Curve A represents the normal rush-hour profile. After 
ten seconds of "Go," the traffic tapers off to the "strag­
gler" movement at the end. Curve B shows the condi­
tion at the same point after 5 :25 p.m. ( see Fig. 1), when 
saturation had been reached and more automobiles ar­
rived at the signal per cycle than could be passed. It will 
be noted here that the delay resulting from the need for 
waiting automobiles to accelerate, after the signal flashed 
green, had the effect of retarding the movement so that it 
was not until six seconds after the "Go" signal flashed 
that those motors were able to clear the intersetcion. As 
the traffic stream got under way, the rate of flow rose 
to four cars per five-second interval at the end of fifteen 
seconds. Then, the delay again resulting from the 
"stringing out" of motors farther back in the platoon of 
waiting vehicles, caused the rate of flow past the signal 
to drop again to about 3½ cars per five-second interval 
at the end of 25 seconds. Finally, as the traffic got well 
under way, cars crowded through fast enough by "run- Since any type of signal system has the effect of c1 
ning the amber" to raise the five-second rate of flow ting the traffic stream into groups of cars or platoons, 
sharl?ly to about 4¾ cars in the last interval, whereupon that cross traffic can pass during the intervals, it is qu 
the signal flashed "Stop" and those unable to get through evident that the groups or platoons and the tendency 
were forced to pile up waiting for the next green signal. pile up and delay these platoons will be decreased in si 

Curve C is for selected large platoons averaging sixteen as the signal cycle is shortened. Disregarding the de! 
waiting autos during the period of observation. This to cross traffic from long cycles, it is the confusion 
represents the rate of flow when cars were moving freely the pile-up and the extra acceleration time required, wh 
through the crossing without congestion, and nevertheless a large number of cars is held up, that slows down t 
in sufficient volume so that there was less waste of "Go" main line movement. Short cycles are also a distinct , 
signal time. It will be noted that the curve here is to street cars and buses in making time. 
fairly flat topped, but there will always be some delay Stragglers arc the bane of efficient street usage. T 
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1ief cause of unnecessary delay of traffic under manual 
•gulation 'by police is the holding of a crossing open for 
ragglers. In general, the shorter the cycle, the less th is 
astage, but it can be entirely eliminated only by intensive 
aining of traffic men. 
Possibly an entirely new system of combined auto­

mtic, manual-progressive wave will have to be devel­
ped; that is, a wave system with superimposed manual 
ontrols to vary the cycle division slightly at any time 

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

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

© ... /@ 
I ,, .,,J--" .J.'',,,._ i_.. 

4.l------1----1 : ......... ,- . +-1.--►~-._,£..f"'-<---+------, 
WHEN TO BEGIN SIGNALING 

,, .. . '.-··-1 . 

0-5 5-10 10·15 15·20 20-25 25~ 
Second$ After "'Go" Indication 

ig. 3-Profiles of traffic flow by five-second intervals 
types of signals and traffic conditions 

30-35 

While much depends upon the traffic charac­
teristics, vol11me and hazard at each intersec­
tion, it appears that today many signals have 
been installed long before they are really needed, 
except perhaps in rush hours., Once installed, 
they are continued in operation, usually without 
change in timing, from dawn to late evening. 
The maximum hour or half-hour traffic should 
control signal operation, measured in terms of 
the heaviest traffic in any given direction, as 
well as the total traffic of the intersection. The 

35"'40 analysis of the time-unit data herein presented 
and street conditions observed seems to point to 

for various a minimum limit in very round numbers of 50<) 

Curves A, B, C are based upon observations at the first signal of an 
lternate-synchronous system, timed Zl-27 seconds (54-second cycle). "A" 
s the traffic flow during normal rush from 4 :27 to 5 :22 p.m. "B" represents 
he flow through the crossing when waiting platoons were larger than the 
ignal could pass. Curve C is plotted from selected maximum observations 
nder conditions where all waiting vehicles cleared the crossing. Curve D 
epresents selected maximum results at an isolated signal on a heavy trunk 
treet, timed 39-18 seconds (57-second cycle). Curve E illustrates the situ­
tion at the second intersect ion of an alternate-synchronous system on a 

1eavy traffic 'street, with the signal timed 40-40 seconds (SO-second cycle). 

to l,(X)() vehicles in one direction per hour, two 
lanes, at normal intersections. This is a much 
higher density than observed in many new sig­
nal installations, even during rush hours. 

The sensible plan, in starting a signal instal­
lation, would appear to be to signal a heavy 
traffic street only at critical crossings where ve­
hicles or pedestrians find difficulty in crossing 
the main traffic, i.e., the skip signal plan. The 
street should be so waved with a sig11al ahead 

Heavy cross·sfnt1 Minor slrttls no! signaltd hvf 
~ ., , ,•(ppf~cltd wifh skp signs 

6 G R R G G "R )'-- "R- r.~ G"•. · 6 R "R G 
_J LJ LJ L.__J LJ LJ L_J LJLJ LJU LIU uu uu LJ L 
1n~r--i~nr-inn"nnnnnnnnnr 

-- Enler,ng on fir,;f ~,gna/ -.• Cross!rJwn slretf ·-......P,r line 
observations madt htre tronk. 

Alternate-group, synchronous light system 

hat this becomes necessary to , relieve impending jams. 
t is quite probable that in central district traffic control, 
combination of both wave signals and highly trained 

fficers will continue to be needed, particularly when a 
reat number of pedestrians require control. This seems 
oth logical and necessary under certain conditions of 
raffic. 

SEPARATE PEDESTRIAN SIGNALS UNNECESSARY 

It is quite common, particularly in small cities, to pro­
ide separate periods on the signal system for pedestrian 
ovement. In the great cities there is constant conflict 

etween the consideration of safety on the one hand and 
he pressure of traffic on the other. 

From the time analysis presented here, however, it 
seems quite clear that street time is too valuable, and the 

always in sight so that additional intersections could 
later be "cut in" upon the same control circuit. 

It appears entirely indefensible to install signals merely , 
to save policemen, especially signals of an obsolete or 
inefficient type which must inevitably react upon and 
depress city transportation speed. The full-wave ·s7s-
tem or none seems imperative today for heavy arteries. 

Do High Buildings Cause 
Traffic Congestion? 

One hundred and fifteen years ago the traffic 
problem was troubling Loudon! 

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

"The King~s highway is not to be used 
as a stable yard." 

011e of the inditstry's 011tstandi11g transportation 
engineers and traffic experts presents ama::i11g ,1cw 
facts 011 the traffic problem. 

Read This Remarkable Article 
Next Month 

ecessity of expediting the movement of mass transpor-
1tation vehicles is too great, generally, to justify the reser­
vation of a separate period for pedestrian movement. 
~his wo11ld need to be at least fifteen seconds or 25 per 

1ent of a normal 60-second cycle. \Vith twelve seconds 
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Cleveland 
Phantom view of the com-

11leted t erminal, showing 
the arrangement of the 
station proper, street ex­
tensions, tracks and sur­
rounding buildings. The 
department store at the 
right, the Hotel Cleveland 
addition and the 
office building to 
the left o f th e 
hotel h a v e n o t 
been started 

Terminal 

Proj 

LNG handicapped by its inacces­
sible, ill-appearing railroad 
stations and by the lack of 

rapid transit facilities, the city of 
Cleveland soon will be able to boast 
of one of the largest and finest rail­
road terminals in the country. It 
may also have, in the metropolitan 
area, a completely co-ordinated 
transportation system, including 
steam railroads, rapid transit lines, 
interurban railways, street cars and 
motor buses. The Cleveland Union 
Terminal and 17-mile electrified 

electrified terminal zone and alsc 
the concession area in the termi1 
The plan, which would give the\ 
Sweringen interests complete c 
trol of all the local transportat 
services in greater Cleveland, 
been approved by the directors 
the Cleveland Railway, but will 
become effective unless 50 per c 
of the stock of the railway is 
posited with the Cleveland Tr 
Company. 

Development inc 1 u des 
union station, designed for 
rapid transit lines as well 
as steam roads, 17-mile 
electrified right-of-way and 
52-story building. Co-ordi­
nation of all transporta­
tion facilities in metro­
politan area through new 
holding company proposed 

Should the plan go through Cle 
land will have a completely co-01 
nated system of transportation fa 

ities, including street cars, motor buses and rapid trar 
lines. The advantages of such a system to both 
citizens of the city and the transportation company can 
be fully estimated. It would enable the combined int 
ests to serve the public in the most economical : 
efficient manner and would give the public a maxim 
of service. It has been clearly demonstrated in 
transportation field that competition is extremely destr 
tive of the operating companies and that eventually 
public suffers from poor service. 

right-of-way are rapidly nearing 
completion and · will be in service at the beginning of 
next year. The co-ordinated transportation system, how­
ever, is still very uncertain. A number of proposals have 
been made and one, the proposal of the Van Sweringen 
interests, is before the Cleveland Railway stockholders 
for their approval and the deposit of stock. 

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

Before the Van Sweringen proposal was made to 
Cleveland Railway, the railway engaged the services 
Parsons, Klapp, Brinckerhoff & Douglas to make 
intensive study of transportation requirements in 
metropolitan area of Cleveland. The firm recommem 
a comprehensive system of rapid transit embracing 
entire area, and in addition recommended that the str 
railway cars in the congested areas of the city be plai 
beneath the surface and operated into an undergrot 
terminal in the Public Square, appropriately connec 
to the rapid transit terminal in the Union Station. 1 
routes, all of which terminate at Public Square T 
minal, are as follows: ( 1) The Nickel Plate right­
way from Dille Road; (2) The Nickel Plate rig 
of-way from Rocky River; (3) The Shaker Heights 1 
from Brainard Road; ( 4) Euclid A venue from E 
120th Street, or as an optional route, Euclid Boulev, 
from its intersection with the Nickel Plate right-of-\\ 
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the other routes should be borne by the Van Sweringen 
interests, according to the report. The cost of equip­
ment necessary to operate, including track structures, 
electrical conductors, power facilities, etc., should be 
borne by the operating company, it states. The report 

recommended that the Nickel Plate right­
of-way to the east, which is about ready 

earing Completion 
for the operation of rapid transit, be 
selected as the first route and that the 
Nickel Plate route from the west to the 
east be made the backbone of the system. 
The plan described in the report was de-

to Euclid A venue, and thence via Euclid A venue; ( 5) 
St. Clair Avenue, from Woodworth Avenue and the 
Nickel Plate right-of-way along Woodworth Avenue to 
St. Clair Avenue and thence via this avenue; (6) Big 
Four Railroad right-of-way from Linndale; (7) West 
25th Street from Brook Park Road, and (8) Erie Rail­
road right-of-way from Warrensville Center Road. 

The Brinckerhoff report recommended that the costs 
of subways or elevated structures, along the routes sim­
ilar to those indicated by items 4, 5 and 7 in the schedule 
of rapid transit routes, should be borne approximately 
as follows: one-half by a special assessment upon the 
property benefited, one-fourth by general taxation and 
one-fourth by the riders using the facilities. The cost of 

LEGEND 
- E/ecfrified Ri9hf-of-way 

.........., Other Railroad Lines 

--- -- Rapid Transit Lines 

00 Svbstafian Na, 2 

@ Circuit Breaker House Na.3 
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veloped for a single unified system of 
rapid transit, surface cars and buses, with 

convenient interchange of passengers at transfer points. 
No action will be taken on the proposed routes in this 

report until the Cleveland Railway stockholders indicate 
whether or not they wish to accept the Van Sweringen 
proposal. Van Sweringen executives have declined for 
the present to comment on the proposed routes. 

ANOTHER COMPANY OFFERS SUBWAY PLAN 

Opposition to the formation of the Metropolitan Util­
ities, Inc., has been offered by the Cleveland Subway 
Company, backed by the Equitable Trust Company of 
New York. Raymond T. Cragin, spokesman for the 
company, has offered to build subways to be owned by 
the city of Cleveland and operated by the Cleveland 

f 
'ficafian 
UCUD 
ILLAGE 

~nt. 

ke He,1 tsjjnL -· 
- .. _; 

1']l;;:i:;t;;;:;;;;~~c-:,,--,..:] AKE!!_'!!~ 

Line f " 
! 

The electrified zone extends from Collinwood on the east to Linndale on the southwest, a distance of 17 miles. The present r?utes 
of the New York Central, Nickel Plate, Big Four, Baltimore & Ohio, Erie and Wheeling & Lake Erie and how these roads will or 
will be able to tie into the new right-of-way are shown 
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Railway. He advised Cleveland banks 
to delay the deposit of trusteed Cleve­
land Railway stock under the Metro­
politan Utilities offer, claiming that 
terms more favorable to the stockhold­
ers may be made by the Cleveland Sub­
way Company. The proposal of Mr. 
Cragin has been ignored by the City 
Council , and probably will not gain 
much favor over the other proposals , 
even though he is backed by powerful 
monied interests to 
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carry out his plans. 
W hi I e proposals 

are being made for 
rapid transit systems, 
subways, etc., the 
Cleveland U n i o n 
Terminals Company 
is 111 a k i n g rapid 
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View of the terminal area from the west 

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

It has been reported that hot 
the Baltimore & Ohio Railroa 
and the Erie Railroad will come it 
and though no official announcemc 
has been made it is almost a ce 
tainty that they will enter the Ile\ 

station. 

This view shows the Public Square at the left, the Cleveland Hotel, the Terminal 
Tower Building, the 100-ft. Prospect Avenue extension, the roof of the station proper 
and the steel work for the Huron Road extension on the right. The raised part of 
the station is the roof of the main steam concourse. 

The Wheeling & Lake Erie i 
the third railroad which no dou 
will use the terminal. It has peti 
tioned the Interstate Commerc 

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

Huron Roool 

/ I I 

Commission for the right t 
abandon its station and if successful will come in. \\'it 
these six railroads using the Union Station, only on 
ether passenger steam railroad in the city would not b 
in-the Pennsylvania. 

The importance of having these six railroads using th 
station adjacent to the Public Square of Cleveland i 

ec.t 
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Floor plan of the station, showing how the steam railroad and rapid transit passengers are 10 be segregated 
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each train will pass 
over the present line 
of the railway and 
wait for its train at 
the westerly power 
changing point, 2.40 
miles from the sta­
tion. 

difficult to estimate 
in its true propor­
tion. The city has 
long been compelled 
to use inadequate 
stations, located at 
inaccessible p o i n t s 
and not convenient 
to the business sec­
tion of the city. The 
new development is 
certain to create a 
new industrial growth 
in Cleveland and will 
help to establish its 
prestige as one of 
the foremost cities in 
the country. 

PRESENT Rot.:TES 

Passenger trains 
of the New York 

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

The Big Four , 
which terminates its 
lin"e at Cleveland, 
will continue over 
the same route as at 
present a n d w i 1 1 
change from steam 
to electric power at 
Linndale, 5.84 miles 
southwest of the sta­
tion. Should t h e 
other three railroads 
come in to the ter-

Central now operate over the Lake route from the eastern 
part of the city to the Union Station, continue for a short 
distance along the lake after leaving the station and then 
go in a southwesterly direction through the city. The 
freight trains, however, are shunted over the Short Line, 
which joins the main line in the southwest part of the city 
and at Collinwood on the east. Under the new plan pas­
senger trains from the East will change locomotives at 
Collinwood, and then proceed over the new electrified 
right-of-way to the union terminal. They will then con­
tinue to Linndale, where they will change to a steam 
locomotive again. Trains in both directions will use one 
locomotive between the easterly limits of the electrified 
zone and the westerly limits. 

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

The Nickel Plate route at present 
leaves the lake east of Cleveland, goes 
inland approximately 2 miles and then 
follows the Cuyahoga River to its sta­
tion. Going west the route approaches 
the lake front again. When the new 
terminal is in use, the Nickel Plate 
westbound trains will change locomo­
tives at a point 2.26 miles east of the 
station. The steam locomotive for 

minal, the Baltimore 
& Ohio, the Erie and the Wheeling & Lake Erie, the 
physical connections can be made quite easily. All three 
roads come into Cleveland from the south and pass near 
the easterly approach of the electrified right-of-way. 

The electrified zone is 16.58 miles long, extending 
10.74 miles on the east to Collinwood and 5.84 miles on 
the southwest to Linndale. It uses the tracks of the New 
York Central and the Cleveland Short Line, the freight 
line of the New York Central, from Collinwood to the 
juncture with the Nickel Plate at East 105th St. It then 
uses the Nickel Plate right-of-way to the easterly terminal 
limits near East 40th Street. The easterly approach to 
the station of the terminal zone proper passes to the 
southwest of Pittsburgh Avenue, Broadway, Orange 

A venue and Ontario Street. The ter­
minal zone extends on the west to 
West 37th Street, making a total dis­
tance between the limits of approxi­
mately 4 miles. The westerly ap­
proach is made through a cut in the 

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

OVERHEAD CATENARY TO BE USED 

Power will be purchased from the Cleveland Electric 
Illuminating Company and delivered from two indepen­
dent sources to two semi-automatically controlled substa­
tions, one located 3½ miles west of the terminal and the 
other 7¾ miles east of the terminal. These substations 

Portion of the Culberson cut, part of the easterly approach to the 
station. It was necessary to make several large cuts and fills 
for the electrified right-of-way 

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

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

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

The locomotives selected for handling trains in and 
out of the terminal haye a total weight of 204 tons with 
150 tons on the driving wheels. They are 80 ft. long, 
inside the knuckles, and 13 ft. 2 in. high, from rail to 
cab roof. The rigid wheelbase is 15 ft. and the total 

wheelbase 69 ft. A total of 22 locomotives of this type 
are to be built for the initial operation. The electrical 
equipment will be supplied by the General Electric Com­
pany and the mechanical parts by the American Loco­
motive Company. Commonwealth Steel castings will be 
used for the running gear and cab undedrame. 

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

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

The standard A.RA. signal system will be installed in 
the terminal area. The signals will be controlled from 
a building near the station, which will house the control 
relays, the interlocking system and other equipment. 

ADVANTAGEOUS SITE SELECTED FOR STATION 

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

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

The central section for steam road passengers is 450 
ft. long and varies in width from 91 to 175 ft. It is 
divided into three principal sections: a lobby at the foot 
of the ramps, 154 ft. wide and 75 ft. long, a ticket lobby, 
91 ft. wide and 103 ft. long, and a concourse, 120 ft. 
wide and 235 ft. long. Adjacent to the concourse is 
a large waiting room, 163 ft. long and 55½ ft. wide. 

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

The platforms for steam trains are reached by stair­
ays in the center of the main concourse, while those 
ir the rapid transit trains are reached by stairways 
om the side concourses. The final track layout at the 
ation will include ten tracks for rapid transit, four of 
hich will terminate at the station, and 24 for steam 
ins. However, for the initial layout only six rapid 

ansit tracks will be laid, and of the 24 steam tracks, 
ly twelve will be in the station. One of the other 

acks will be used as a by-pass track, while the others 
ill be used as a coach yard. As the station is expanded 
e tracks in the coach yard will be pressed into service. 
n the rapid transit side only one track will be laid 
tween adjacent platforms, giving a platform for each 
ack. On the steam side two tracks will be laid between 
jacent platforms. 
Initially there will be two. rapid transit and two 
ilroad tracks on the east approach and two rapid 
ansit and two railroad tracks on the west approach. 
he final layout, however, will have four rapid transit 
acks and five steam railroad tracks on the east ap­
oach and four rapid transit tracks and four steam 
ilroad tracks on the west approach. 
The district surrounding the terminal is rapidly be­
ming a busy commercial and business center. The 
erminal Tower Building, which is constructed over 
e station proper, is an imposing 52-story structure, 
ith a total rentable floor space of 560,000 sq.ft. 
djacent to it is the Oeveland Hotel with its 1,000 

ms. An addition to this hotel to give 700 more 
oms is being planned, and another site is available at 
e intersection of Superior Avenue -and Prospect 
venue Extension for another building. On the east 
e of the Terminal Tower Building another large site 

' t 
Public S 

n 

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

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

FIRST TRAIN TO USE TERMINAL IN JANUARY 

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

The west approach also is practically finished. All 
the steel has been erected on the Cuyahoga viaduct, 
and the work of laying the concrete deck to support the 
track ballast is well along. The station proper is largely 
completed, all the framework having been erected and the 
actual finishing being well under way. All major contracts 
have been let, including those for the tracks, the plat­
forms, etc. Prospect A venue Extension is actually com­
pleted, and practically all of the steel for ~uron Road 
extension has been erected. The Termmal Tower 
Building has been in use for some time, and all excava­
tion has been completed for the department store to 
adjoin it. The steel has been finished on the Medical 
Arts Building and the stone is nsmg. The steel for 
the Builder's Exchange Building also is almost all in 
place. _By the end of 192~, pra~tically every part. of 

extensive rapid transit system was proposed in the Brincker- the terminal development, mcludmg the electnficat1on 
hoff report to the Cleveland Railway, the lines reaching in ~ev- I d 
era[ directions from the Public Square and new Union Termmal system, will be comp ete · 
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Industry Fundamentals Discussed by Mid -West Executive 

DURING two days of spirited 
discussion, executives of 

properties in the Mid-Western 
and Southwestern sections of the 
country, meeting in the second 
group conference held under the 
auspices of the Advisory Council 
at St. Louis, Mo., on April 22 
and 23 addressed themselves 
earnestly to the broad and basic 

Electric railway executives of prop­
erties in Mid-Western and South­
western states participated in two­
day conference at St. Louis, during 
which the value to the entire indus­
try of these new group conferences 
under the auspices of the Advisory 
Council was clearly demonstrated 

C. D. Porter, Omaha; P. 
Groner, Kansas City; Sta 
Clark, St. Louis; Leslie Vid 
New York; A. J. Fink, St. Lo 
S. W. Greenland, St. Lo 
E. B. Meissner, St. Louis; C 
Birney, St. Louis. 

"Pessimism a m o n g elec 
railway executives is just 
only," said President Barnes, 
it leads to closer analysis of economic, technical, political and 

operating problems with which the local transportation 
industry of the country is confronted. • 

In utmost good humor and in the spirit of interchang­
ing frankly ideas regarding the industry's general situa­
tion and outlook, but nevertheless with an apparent 
determination to dig to the bottom of some of the fun­
damental questions presented, debate at times waxed 
warm as those in attendance entered fully into the pur­
poses and spirit of the conference. Practically all of 
those in attendance participated in the discussion of 
subjects under consideration, or asked questions of 
speakers presenting their several points of view. The 
topics of primary interest which were thus covered 
spontaneously, with no prepared program or addresses 
arranged in advance, included competition in local 
transportation with particular reference to various forms 
of taxicab operation; rates of fare and the general 
problem of developing a scientific rate structure for 
local transportation service; fundamentals of local 
transportation franchises and the principles which 
should govern the relations between a local transporta­
tion company and the community it serves; relation 
of transportation to other forms of utility service; 
taxation, paving charges and other forms of imposts 
levied upon local transportation compan:ies; and the 
importance of speed and frequency as elements de­
termining the character of service and its attractiveness 
to the public; skip stops; express operation and com­
bination services with cars and buses as means of im­
proving service to the community; one-man operation 
of cars with respect to its effect upon the cost and 
quality of service; advantages of new cars in attracting 
patronage and decreasing operating costs. 

CHAIRlllAN CITED NEED FOR STUDY 

OF FUNDAMENTALS 

"If nothing more comes out of this meeting than the 
crystallization of thought upon the need for serious 
study of many fundamental phases of local transporta­
tion economics and the industry's relation to the com­
munities which it serves, the St. Louis conference will 
go down in the history of the industry as one of the 
great milestones in its rehabilitation." In these words 
J. N. Shannahan, chairman of the Advisory Council, who 
presided, summarized and characterized the breadth 
and significance of the views presented during the 
meeting. Those who participated in the discussion in­
cluded J. P. Barnes, president of the American Electric 
Railway Association; Chairman Shannahan; Jeff Alex­
ander, Houston; 'vV. W. Holden, San Antonio; R. F. 
Kelker, Jr., Chicago; M. B. Lambert, New York· 
F. G.' Buffe, Kansas City; G. \V. Welsh, East St'. 
Louis; Leo Bozell, Omaha; Samuel Riddle, Louisville; 
Charles Gordon, New York; R. J. Lockwood, St. Louis; 

-business. The primary concern of the entire indust 
he explained, "and the focal point toward which all 
cussion of other problems leads, is the disturbing treu 
gross receipts of local transportation properties. To 
overcoming this primary threat to the future as w 
the present ~nancial status of the industry, all 
should be concentrated." President Barnes outline 
development of zone-fare taxicab service in Louis 
and urged the need for a close study of this dev 
ment by electric railway men. 

SCIENTIFIC RATE STRUCTURE NEEDED 

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

Need for concentrated study and more general a 
ment upon the fundamental principles of transport 
franchises, and particularly upon the proper di,· 
between the community and the operating compan 
responsibility as to the financial results of opera 
was advanced by Mr. Kelker. Ensuing discu 
brought out many phases of the relation bet 
operating companies and the communities they s 
and of the relation between transportation service 
the development of cities. A note of caution 
sounded regarding the evidence in the industry 
tendency to lean toward the idea of subsidy as a 
tion of the industry's economic problems. There 
general agreement, however, upon the justification 
demanding relief from those forms of special t 
which impose a severe burden on transportation o 
tion, and from burdensome taxation out of all propo 
to that imposed on other industries. It was sugg 
that the industry has shown some evidence of 
inferiority complex in approaching the admitt 
difficult task of obtaining relief from these UJ 

economic burdens. Discussion of one-man oper 
brought out several divergent points of view, but a 
there seemed to be general agreement that one­
operation, skip stops and all other similar meas 
should be adopted with a primary view toward 
improvement of service rather than as measure 
economy in operation. 
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is is the first of three 
!tides giving results of 

industry-wide survey of 
ctric railways which 
ve been outstanding 
archasers of new rolling 
bck during the past seven 
.ars. The financial status 

By 

MORRIS BUCK 
The combined returns of 4 I com­

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

Engineering Editor 
Electric Railw'tly /ournal 

41 properties has been 
proved materially with 

( purchase of 5,514 cars, 
I less than one-third the 
otal operated on them 

EVIDENCE 
continues to 
accumu­

late that new cars 
are not only paying 
their way, but are 
of immense benefit 
to t h o s e electric 
railways that have 
installed them. To 
many systems they 
have heen ~he means 

turning a deficit into a surplus and keeping the road in 
ration. To determine just what has been accom­
hed and what may be expected a survey has been 
1pleted by this paper. Where new cars have been on 
properties a sufficient time, results of operation show 

efinite improvement in comparison with other roads 
I with the period immediately preceding the intro-
tion of new cars on the same roads. 

l'he survey has been conducted in two ways. An 
lysis of the returns to the American Electric Railway 
ociation for the years 1927-28 was made- to determine 
here was any difference in financial results between 
se roads that are known to have bought a considerable 
tber of new cars in recent years and other properties 

ich have few new cars. A discussion of the figures 
i,·en in the present article. Then inquiries were sent 

number of repre-

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

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

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

tative roads t ha t 
e shown marked 
gress in moderni­
ion. From th e m 
ailed results have 
n obtained, giving 
e comparison of 

Comparison of Operating Results, With New and Old Cars 
munity desire the new 
cars, and if they are 
scattered all over the 
system most of the 
advantages obtainable 
with segregation on 
separate routes are 
lost. 

with new cars 
erever it was pos­
e to segregate the 
rcls. Some of the 

, lies are included in 
article and the re­

s will be analyzed 
future article. 

I-Companies Which Made Substantial Purchases of New Cars 
Year 1928 Year 1927 Difference 

Railway operating revenue ...... $282,850,910 $284,169,950 $1,319,040 
Railway operating expense ...... 208,087,100 211,372,270 . J,285,170 

Net operating revenue .. , .... $74,763,810 $72,797,680 $1,966,130 
Operating ratio, per cent........ 73.57 74.38 0,81 

II-Companies Which Haye Purchased Few New Cars 
Year 1928 Year 1927 Difference 

Railway operating revenue ..•.... $294,503,969 $304,869,986 $10,366,017 
Railway operating expense .....•. 225,028,553 231,368,989 6,340,436 

The analysis made 
of the companies in­
cluded in the annual 
statistics of the Amer­
ican Electric Railway 

Net operating revenue ....... $69,475,416 $73,500,997 $4,025,581 Association for 1928 
Operating ratio, per cent . . . . . . . . 76.49 75.85 0.64 was based on the 

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

The total number of active cars on these 41 properties 

E 
~ 
.g 
'6 
L 
<II 

5,000 .,,. 
~ 
"" 
E 
E 
;; 
<S 

:li: 

1923 1924 19'26 1927 19'28 
- New car.s ora'ered 

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

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

GOOD RESl'LTS SHOWN ON 41 PROPERTIES 

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

to 76.49 per cent, an increase of Ohl- pomts. For I 
the operating ratio of the 41 companies was 2.92 
cent lower than that for the other companies. Tt 
figures are given in the accompanying table. 

The difference in operating ratio, 73.57 per cent 
the group of modernized properties against 76.49 
cent for the others, or 2.92 per cent, is equivalen1 
total value to $8,260,000. This represents the advant 
for the year 1928 of the better operating con<liti« 
While not all of the gain is due to the use of the 1 

cars, they are one of the major factors in the differe1 
These companies purchased 5,514 new cars in the ye 
1922-28, which can be considered as having a m; 
influence on the reduction of operating ratio. At 
average cost of $12,000 the total investment in d 
cars was approximately $78,600,000. Hence the sa, 
is equivalent to 10.5 per cent on the cost, without all, 
ing anything for the salvage value of the old cars 
the accrued depreciation on the old cars which I 
mitted their retirement during the period. 

CONSISTENT PURCHASES OF CARS SHOWN 

The companies included in the survey have been c 
sistent purchasers of cars. The record has been car1 
back to 1922. It is seen from the table that up to 
end of 1928 a total of 5,514 cars in use, or on or1 
out of a total of 17,488 active cars needed to fill out 
maximum schedules were ordered subsequent to I~ 
or within the past seven years. This is 31.5 per cen1 
the total. Naturally many of the cars ordered in 
length of time were not of the type that today can 
considered modern. In fact, few of them conforrr 
the standards that have been set up within the past 
years as constituting up-to-date equipment. Devel 
ments that have been made in the past two years 
not reflected to any extent in these cars. The sho,\ 
made is thus the more remarkable in that the res 
have been attained with less than one-third of the rol' 
stock modernized even to this limited extent. \Vhe1 
greater proportion of the rolling stock has been bou 
in recent years even more striking results can be St 
This is apparent from a study of individual proper1 

INDIVIDUAL PROPERTIES MAKE Gooo RECORDS 

Replies to inquiries sent out by this paper to indivic 
companies have shown that managements are all ent 
siastic as to the value of new rolling stock. Some 
the replies are condensed and are included in the foll, 
ing paragraphs. The remainder will appear 111 fut 
articles. 

NUMBER OF CARS PURCHASED BY THE 41 COMPANIES IN'CLUI 
IN THE SURVEY, 1922-1928, INCLUSIVE 

Year 
1922 .......••.•. 
1923 ..........•. 
1924 ..•......... 
1925 ..•.......•• 
1926 ..••.••••... 
1927 •...•....... 
1928 ..........•. 

Maximum Number 
of Cars in 

Active Service 

0

1°6),ii 
16,856 
17,500 
17,236 
17,488 

Number of Cars 
Ordered 

During Year 
1,364 
1,242 
1,103 

482 
537 
537 
249 

Cumulative• 
of Purchu 

1922-1921 
1,364 
2,606 
3,709 
4,191 
4,728 
5,26S 
5,514 

Georgia Power Company, Atlanta, Ga.-When 
present management took charge in 1921 it immedia 
began the purchase of new cars. A total of 243 c 
was bought over a period of seven years. In the ~ 
period 218 old cars were retired, so that on Dec. 
1927, 46¾ per cent of the cars were less than I 

years old. 
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FFECT OF NEW CARS ON LINE EARNINGS, GEORGIA POWER COMPANY, ATLANTA, GA. 

~Earnings of Route---- -------Car-Miles on Rout&---. 1~~r~ 
First Six Same Six Firot Six Same Six System 

Date Months Month• Per Month• Months Per Earning• 
New Cars New Previous Cent New Previous Cent First 

te Installed Cars Year Increase Cars Yenr Increase Six Month 
3 Oct. I, 1926 $114,536 $101,228 11.61 186,HO 168,856 10.40 1.41 
S Mar. I, 1925 20~,772 179,129 10.78 419,865 407,871 2.93 2.63 
7 Jan. I, 1926 87,555 88,160 0.68d' 211,424 208,699 1,31 1.13 

II Jan. I, 1926 89,250 83,769 6, 14 240,105 260,063 7.68d 0.89 
12 Jan. I, 1926 43,798 46,537 5, 88d I 18,S26 I 50,407 21. 20d I. 19 
13 Oct. I, 1926 33,705 29,705 11.86 71,066 60,573 1.73 1.74 
14 Apr. I, 1926 52,814 51,180 13.47 106,407 105,828 0.55 1.33 
15 Dco. I, 1926 77,899 79,585 2.12d 263,911 238,307 10.73 1.52 
19 Jan. I, 1927 32,593 28,000 16.40 169,888 131,477 29.25 1, 13 
21 Dec. I, 1925 61,326 50,511 17.66 176,462 170,031 3.76 2,06 
22 Jan. I, 1927 47,424 51,390 7.72d 149,585 155,139 3.58d 1.51 
23 Nov. I, 1926 87,659 83,803 4.60 309,217 261,988 18.05 1.68 

Total and average $929,357 $872,997 6. 45 2,422,896 2,319,239 4. 46 
Operating ratios have shown a reduction on 

the properties using large numbers of 
new cars 

d lndicateo decrease. 

Revenues showed a downward .!! 

rend from 1922 to 1925, but there x 340 
s been a sharp upward trend in .S 

he return on the investment since R 
hen. On twelve lines in Atlanta lj 
~here obsolete cars have been re- '-' u 

laced by new cars there was an {J 33.5 
\'erage increase in patronage of x-

1.u-,z-
.45 per cent within six months fol- -.... ~ 

owing the installation, with an aver-
ge increase of 4.46 per cent in car- [ 
iles. On two of the lines where O 33D 

able to maintain schedules 
with increased loads and 
with more stops per mile. 

ervice was reduced when new cars 
~•ere installed, the loss in revenue 
~•as very much less than in pro­

rtion to the cut in service, and 

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

Before the cars were or­
dered it was estimated that 
they would bring in $10,000 
additional revenue and cut 
operating expenses $30,000 
a year, a total annual ad­
vantage of $40,000 on an 
investment in t h e new 
equipment of $168,000. An 
increase in wages on Jan.l, 
1927, absorbed a consider­
able part of the saving, leav­
ing $17,327, not including 

n one line where service was reduced there was an 
ctual gain in riding with the new cars. Headways on 
II lines have been changed constantly to meet the actual 
iding requirements. Schedule speed has been increased 
rom 9.21 m.p.h. in 1921 to 9.85 m.p.h. in "1927. Due 
o the construction of two viaducts in the center of the 
ity the schedule speed dropped in 1928 to 9.7 m.p.h., 
ut when these viaducts are opened this spring the 
hedule speed will become equal to or higher than 

twas. 
Maintenance of equipment costs for the system have 

ecreased in the past three years, being 2.153 cents per 
r-mile in 1925, 1.999 in 1926, 1.845 in 1927 and 

.7905 in 1928. This decrease is attributable in large 
easure to the new cars. At the same time the pull-ins 
ere reduced to 1.39 per day in 1926 compared with 
3.2 in 1921. 
Without question the use of new cars in Atlanta 

mproved relations with the public and enabled the com­
any to get increases in fares in December, 1927, with 
ractically no opposition. 

URCIIASES OF NEW CARS BY YEARS, GEORGii POWER COMPANY 

Total Cars 
in Service 

432 
441 
441 
425 
446 
446 

New Cars 
Purchased 

20 
20 
60 
60 
40 

Cost of 
New Care 

$263,840 
261,911 
853,090 
870,000 
590,000 

Chicago & Joliet Electric Railwav, Joliet, I//.-This 
ailway, operating an interurban between Chicago and 
oliet, placed ten new cars in service in September, 1926. 
hey weigh 39,000 lb. as compared with 62,000 lb. for 
e old cars, being equipped with four 35-hp. motors as 

gainst four 100-hp. motors. The new cars have been 

any reduction in the accounts of way and structures. 
The increase in revenue, however, was $18,966, so that 
the total gain for the first year the new cars were in 
service was $36,293. In 1928 there were additional sav­
ings in way and structures, power, and equipment, so 
that while there was a reduction in the gross passenger 
revenue the net is above that for 1927. 

Eastern l11assachttsetts Street Railway, Boston, Mass. 
-\\Then this company, which serves a number of cities 
in the eastern section of the state, as well as running 
interurban lines between them, was placed under public 
control about ten years ago, the service had almost 
broken down and the equipment and track were in de­
plorable condition. Following the change in control, the 
company purchased 75 double-truck, light-weight, low­
level modern cars. Some of these were fitted for de luxe 
~ervice, having Spanish leather seats with deep in­
dividual cushions, floor covering of linoleum, enclosed 
piping in the vestibules, and improved trim. Cars of this 
type proved so satisfactory that the company purchased 
50 more in 1926 and remodeled 50 older cars along 
similar lines. 

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

SAVINGS WITII NEW CARS, EASTEltN ~IASSACIIUSETIS STREET 
RAILWAY 

Annual saving in maintenance per car over old equipment ..•.... 
Annual aaving in energy per car ..... ...........•....•....•.. 

1nr«.~:t~i r,·p;;~,;t·~~ i·,s:ooo::::::::::: ::::::::::::::::: i9oo 
Depreciation at 5 per cent compounded... . . . .. . . . . . . . . • . . • . . 40S 
Amortization of 20 per cent of original value of old car over ei11ht 

years................................................. 150 

Net annual saving for each new car ....................... . 

$1,072 
455 

1,527 

1,455 

$72 
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co:.IBINED OPERATING FIGURES FOR ◄ I COMPANIES BUYING NEW CARS DURING THE YEARS 1922-1928 

1928 1927 1926 1925 192◄ 
$285, 9◄6,74 

213,327,28 
Railway operating revenue ......... .............. .. ... .. .. ... . $282,850,910 $28◄, 169,950 $288,222,930 $285,273,910 

208,087,100 211,372,270 215,05 ◄,250 211,183,820 Railway operating expen~e ................................ . ,. . . 

o::;ti::~!i~~ ;:;~:~:_. .':: :::. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·.: ·. ·. ·.: ·. ·. ·. ·. ·.: ·.: $7 ◄,763,810 $72,797,680 $73,168,680 SH,090,090 $72,618,54 
7 ◄ . 6 73.57 7 ◄ .38 7 ◄ .62 7 ◄ .03 

Car-mil"" operated ................................. .. ...... . 626,6◄ 1,880 535,228,290 6 ◄ 1,211,010 629,710,370 625,968,15 
Per car-mile: 

RaiJway operating revenue, cents .... .... . .................. . 
Railway opera ting expenee, cents . .......................... . 
Net operating revenue, cenUI ..... .......................... . 

◄ 5.1 ◄ 
33.20 
11. 9◄ 

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

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

Department of Street RaifrC"Gys, Detroit, Al ic/t.-This 
system has purchased a number of new cars within the 
past few years, the most recent order being for 125, 
placed in 1927. Two lines have been completely equipped 
with new cars, the Hamilton li12e, which was changed 
over in August, 1925, and the Mack line, which was 
changed over in January, 1927. The results before and 
after the new cars were put on these lines show that 
while the earnings did not go up immediately, the 
revenue per car-mile did increase while the revenue per 
car-mile on the entire system was going down. In 
other words it was possible to make the gain in revenue 
with less increase in service than the average for the 

Bo.------.-----,-------,------.----~ao 

Mack Line , Detroit 

◄0-----+-----:"'=-----+----.l-----l◄O f-<···· · .. . ...... 1•m .... ....•.••. ->j-, ..... ........ 1928 . . .. ·>! 
When new cars were used to equip the Mack line in Detroit 

there was a steady gain in revenue. That this was not due to 
exc;ss service is shown by the increase in revenue per car-mile 
which took place when the new cars were installed 

◄◄. 75 
33. 27 
11. ◄ 8 

◄◄ .95 
33. 53 
II. ◄ 2 

◄ 5. 30 
33.5 ◄ 
11. 76 

◄S.6 
3◄ . a 

"·' 
city. Furthermore, the lines have held this proportio1 
of the business during the period since the new car 
were put on. The gain is not due to increasing th 
service. as the revenue per car-mile has also gone ur 

According to the management, it is rather difficul 
to evaluate the degree of good will obtained by the IH'\ 

cars, but many favorahle comments have been receive, 
from patrons of the lines on which they have hee 
placed and numerous requests have been received frm 
the public expressing a desire to have some of the ne, 
cars serve particular sections of the city. 

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

Ty pe of Car 
Birney ...•........... • ..... 
Peter Witt ................. . 
D ouble-truck .............. . 

:-lumber 
of 

Seats 
32 
52 
◄O 

Average 
Age, 

Years 
7 
◄ ¾ 

10 

Cost of Car I\Taintenan 
Per Per 

Cnr-1\lile, Seat-Mil 
Cent~ - Cent!!I 

1.53 0.0478 
2.62 0.0504 
3.41 0.0711 

fn this comparison it should be noted that the Birnc 
cars weigh 16.000 lb., or 500 lb. per seat; the Pet1 
\Vitt cars 36.500 lb .. or 721 lb. per seat; and the misce 
laneous double-truck cars average 37,800 lb .. or 945 I 
per seat. The lower cost of maintenance may thus I 
seen to come from two elements. comparative newne: 
and lower weight. 

Ci11ci1111ati, Ha111ilto11 & Dayton Railway, Da_vto 
O/iio.-The annual financial statement of this road f< 
1927. the first year the new management was in ft: 
control. showed good results despite a general recessic 
in business activity in the entire Miami Valley and en 
ployment only 81 .5 per cent of 1926. Despite this tl 
passenger revenues of the interurban lines in 1927 we1 
2.1 per cent more than in 1926, while the total tons < 
freight in 1927 were 26.2 per cent in excess of tl 
tonnage in 1926. 

On l\fay 6. 1927, the company introduced ne 
modern, de luxe, suburban type equipment on its Daytc 
city lines and increased the frequency of service appro:x 
mately 25 per cent. As a result there was a very sul 
stantial and immediate increase of traffic on these Jin, 
and a marked reduction in operating expense. Simi!: 
cars were introduced between Dayton and 11 iamisbur 
The total revenue passengers carried on the Daytc 
city-Dayton-1.fiamislmrg lines were 14.6 per cent great, 
in 1927 than in the preceding year. 

Casual Observations of 
Transportation Systems in European Cities, 

outlined interestingly-
in the June Number 
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Selling Bus Rides 
.. _ 

PI-DLADELPIDA _, 
A 11.ANTIC CITY 

NEW YORK 
WASHING'ION 
WILMINGTON 

BALTIMORE 
DOYLESTOWN 

EASTON --~P96Me .......... ,. ·­s.-w....-..T-.. 
~A.,NSW,al.K. 

y,uay"""'" c.-.--.-......­............. 
wrrn@rouRs 

Sc1ENTIFICALLY 
By 

EDWARD A. KEENAN 
Advertising Manager 

Philadelphia Rapid Transit Company 

NII\OA1'A PALU-MJPPALO -­flOSTON-<X)Nl!Y Ill.AND 

w i 11 unquestion­
ably become ad­
vertising's greatest 
allies. Advertis­
ing is the I i f e 
hlood of the busi­
ness in its present 
state, and since it 
is not being sup­
plemented to any 
great extent by 
personal selling of 
rides, it must be 
developed to the 
highest degree. 

Ol!TTYAURG 
SYRAC\JK-OIW200 
'TttOUaAND 1:11.ANDI 

Mitten Tours uses great 
variety of advertising me­
diums. Constant experi­
mentation is needed to de­
velop most effective sales 

methods 

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

1. What shall be 
the size of the 
budget? 

COMPETITION from other kinds 
of transportation, particularly the 
private automobile, is too keen for 

"Go by Bus," "Ride in Comfort by Gas-Electric Motor 
Bus" and ,imilar ride-selling slogans are very effective 
when -:arried on attractive folders like these 

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

any bus operator to believe that business will come 
to him without effort. There is no chance today for 
the operator who frowns on advertising. Being aware 
of this need to sell rides, how should the bus operator 
proceed to organize his selling campaign? Of course, 
the same basic principles of salesmanship which make 
a successful clothing, paint or drug business can be 
applied to the transportation field, but the elaboration of 
the selling details can only come by experience. The 
selling of bus rides is a science all its own and only 
through years of experimenting can it be brought to a 
high point of efficiency. 

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

3. How can the results of 
checked? 

the mediums used be 

The problem of a budget, its size and disposition, is 
the chief worry of any bus advertiser. :Mitten Man­
agement has separated its intercity bus business from its 
city business by the incorporation of two subsidiaries of 
the Philadelphia ~apid Transit Company, the Philadel­
phia Rural Transit Company, which has the city lines, 
and the Peoples Rapid Transit Company, known under 
the trade name of "Mitten Tours," which handles the 
interstate travel. Most of the bus advertising efforts 
are confined to the latter, as this type of business best 
adapts itself to merchandising. The· Mitten Tours ad­
vertising budget is based on anticipated gross receipts, 
a plan which has proved to be entirely satisfactory. The 
estimated gross for 1928, for example, was $762,000, 
and the advertising budget called for 3.9 per cent of this 
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amount, or $30,000. This amount 
was divided as follows : 
1. Newspaper advertising ...... . 
2. Folders and literature ....... . 
3. Signs in street cars ......... . 
4. Magazines and telephone books 
5. Billboards ................. . 
6. Window displays ........... . 
7. Miscellaneous ............. . 

$14,000 
4,500 
4,000 
3,500 

600 
400 

3,000 

Total . . . . . . • . . . . . . . . . . . . . $30,000 

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

The largest part of the ap­
propriation is expended on 

J\/.ewYork. 
MlnEN Tour roact bctwcca Philadelphia aaJ Ne.,_ 

York olfm a £rc:qucor scrTice for both bu,i 
and ~•W'C £or thOIC wba desire a comfortable a 

!:W~~~1i::~~' :~tsr.8a0od Fifr:.r r:,01:1,' 
heart of the busiaeu Jit.rrict, coovcnient to Bro:adway. 

Not,oo.ly has this saYice ~ earcosivcl.Y used_by 
vacarioaasu, but many_ ro~mercaal men arc. ducovmng 
ics adnau.ges and ns1n~ 1r co rhe eaclw1on of other 
forms of travel. 

The New York routemalc:castopsacTrcr1ton, Pt-ince-­
ron, Kinguon, New 
Bnmswiclc:, EJic.abcth and 

~~lciflNh31~:!~.,i:r :i:.iK~t:!utr:; 
equally inrcresriag in either wiatcr or summer. 

_,,, h olfcn a delightful day's oariag or u idea.I 
week cod in either: Pbiladdpbia or New York. 

~~~J;;.;ooo:=~=~~a~': 
Jencr. This mminal is a very abort di1tancc 
&om che Hudson Tube Tetmin.al in Newark. 

The route lies over the Lincoln Hi1hway, 
which permits rhc smoothest ponible operation. The trip olfers a variery of 

country for rhe m vcler inrcr­
ested in American laadu:apa. 
Part of the journey is 
throuJh a sc:ction rich in 
ReYolutionary hinory. 

A grcar maay visitnrs to 

!:f:;«;i•u~~ f ~u~iui-=1~ This nap is panicularly popu­
lar while: the Univc:nity is in 
ICISion t 

!· ~ \ ' 

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

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

.~ , 

"Ge l,y MIUcn Teara lhu te 

Atlantic CitY ••" 
ROUND TRIP, ,z.zs 

Stopplat at { Be,~1;.u:=~~wo&d. 
Mlttca T...,. J.-v• Broad • Loc1111 St.,. 

8roe.d~ Loewi.. Pbll&. 1.9,UA.M,1t.a.1.r P.14. 
Wrue (or 8clbedwt t,Qd D11lltbl kYlDt, Ttm.-. 

Bookl~ D . • Ji'.bona. hmly~kw 6100. 

Summer Bus Schedule 

lo PhlladelPhla •.as 
••-Trip, '1,te 

To Easton • • .so 
••••• Tri., H,,. 

:1rt:~..:ur; b~=rt'!:: :r.::.N a■ 
DaJlliht Sa't'IDllJlch9duh. 

Por Phll•·• lea"• TarmlDal Coult 1-, 
T■lephoa• Jll. 
A, M, t.U. U • .U-P, M. I.IJ, 7,1:1, 11,U. 
ReturDlnt leua Broad A: l.oc1nt. Pblla. 
A. M. I.II. 11,11-P. M. J.N, I.JI. 1.61. 

~~1.~l~i~M~ :r.r,f~;~IT.· t,;,':; 1:~l:J: 
1,15,11.11. 

'll'rik It, Millu T.o■ ,1,llrN't!I L.«tu1. 
,Ail•·•/« Jd,~dal.- ••4 IJ••lld A 

the newspaper appropriation m thi 
period. During the spring and summe 
months the advertising is concentrate, 
in other mediums. 

In Philadelphia there are six dail· 
newspapers, with a combined circulatioi 
of almost 1,500,000. The combined co~ 
in these papers is about $2.40 a line pe 
day, or 40 cents a line per paper per da) 
or $5.60 per paper per day per colum1 
inch. Each paper is given an equal amoun 

of advertising a year, scheduled s, 
there is an ad in one or more paper 
each day. It has been foun1 

necessary to advertise also i 
all towns in which stops ar 
made. Casting about for th 

At the left are samples of newspaper adve1 
tising carried. They give the destinatio1 
the schedule and the fares, serving pri1 
cipally as reminders 

very best way to spend the appropriatio 
in both large cities and small towns, i 
was decided to confine the advertise 
ments to frequent, small insertions, at 
tempting to have the ads placed in th 
motor-bus section, the amusement sec 
tion or the sport page. 

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

1. Destination. 
2. Fares, both one-way and rouni 

trip. 
3. Name of the company, its addres 

and telephone number. 
4. The schedule. 
5. The fact that the trip is by bus. 
Feeling that destination and fares ar 

of the greatest importance, this matte 
is set in heavy black type. By careft 
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aiming a space only 1 column wide by 14 lines, 
1 in. in height, has been found sufficient for the city 

1pers. In the small-town papers, where the cost per 
e is not so high, 52-line ads, 2 columns wide by 2 in. 

gh, are run. Many of the towns have weekly papers 
nly. There the ads ·are inserted every week. 

~

With the opening of new routes, larger copy and 
nsiderably more art work are used. Good drawings 
photographs, where space permits, are very effective. 

1 some of the 52-line ads, therefore, a photograph of a 
s is inserted. In the smaller ads it is impossible to 

elude illustrations, so that extra space is used around 
e type to avoid the appearance of crowding. 

FOLDERS AN EFFECTIVE MEDIUM 

The Philadelphia Rapid Transit Company has at its 
isposal 40,000 metal boxes or racks for holding folders. 

These racks are screwed to the backs 
of all seats in the trolley cars, and are 
located also in the elevated trains, the 
buses and on the subway-elevated 
platforms. In the buses the boxes are 
fastened to the wall between the seats, 
directly under the window. The 
folders also are placed in waiting 
rooms, in hotels, and on agency coun­
ters and racks, and are sent out as ... 
direct mail inclosures. The effective­
ness of this method· of giving out 
literature was demonstrated last year 
when 250,000 four-page folders, ad­
vertising special tours, were distributed 
in about 3¼ days. 

Folders for this distribution are 
3¾x7½ in., have either two or four 
pages, and are printed in one-color ink. 
An attractive art head with an inter: 
esting title is employed to induce thP. 
rider to take the folder from the box. 
For a folder of more lasting value, the 
conventional highly-colored tourist folder, so beautifully 
done today by the steamship companies, is used. Two 
mistakes which should be avoided are the use of crowded 
text matter and the use of small photographs. Folders 
should be laid out with all the skill of a good typographer, 
using plenty of white space. No typographer will crowd 
his pages. Drawings are used in the folders instead of 
photographs, because no scenic photograph is worth 

while unless it is 8xl0 in. in size, or more, and because 
interesting photographs are difficult to secure. A good 
artist's sketch of a building or a scene adds a dignity 
to copy that cannot be obtained by a photograph. 

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

Metal frames to hold a card 2S¼x28 in. are installed 
on the front of all P.R.T. street cars, on the sides of the 
buses and on the elevated stations. These signs are an 
excellent advertising medium for carrying a short mes­
sage to the public. Visualize 4,000 signs on white 
cardboard printed in red, blue, green or brown ink, mov­
ing up and down the streets of a city all hours of. the day 
and night for an entire week. The signs are of twelve-

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

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

ply cardboard, printed 
with waterproof ink. The 
size of the frame -and the 
distance from' which 
the cards must be read 
limit the wording. If all 
the frames on the system 
are used, the cost of 
printing and installing 
these signs is from $300 
to $500. 

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

one hanging from the ceiling. The buses contain a rack 
in the bulkhead at the front for a card 6¼x28 in. About 
$4,000 a year is spent on these cards with excellent 
results. 

Given a fine location and excellent, well-painted copy, 
a billboard can be of great value to the bus operator, 
but to buy a number of boards in an attempt to cover 
the city, disregarding the all-important factor of loca-

ELECTRIC RAILWAY JouRNAi.--May, 1929 
589 



tion, 1s an expensive propo­
s1t1on. Outdoor advertising 
is a good medium to sup­
plement the other mediums 
like newspapers and folders, 
hut it should not be used for 
an entire program. The best 
use for outdoor copy is 
m converting automobile 
owners and riders to bus 
riders. T he P.R.T. has a 
number of small boards, the 
4x6-ft. size, along a well­
traveled motor bus route fo r 
this purpose. O nce or twice 
a year the company uses 
fi fty or sixty 24-sheet paper 
billboards. 

To WASHINGTON 
cardboard with the saw, a, 
colored paper was past, 
back of the holes. Tt 
finished product gave a star 
ling effect and proved to l 
a real attention-arrester f< 
passers-by. 

~~!!!!!!!!!!!!!!!!!!'!!!!!-HOURLY 
txpreH Motor CoacL Service 

Leave every hour on the hour, 8:00 A. M. to 
8:00 P. M.--<hon 10:00 P. M. and 12:00 Mid­
night. Washin~on ticlc:et office and waitine: 
room-International Tours, 1421 PennsvJ .. 
vania Ave. (next door to Child, Restaurant). 

one way 
Baftimor-e Tt'cket Oflict orrd Waitin1 Room 

UNfON- BUS TERMINAL round trip ANOTHER GooD-WILL 

BUILDER DEVELOPED Liberty and Redwood Stt. 
To/ophon,-Pla:a 1610 

ITTEN TOUR Within a circle of SO-mi 
radius around Philadelph 
there is a population of moj 
than 5,000,000. Many < 
these people come to Phil; 
delphia at frequent interva 
to shop or visit, or to atter, 
some amusement. In a 
effort to reach these potenti 
customers, the company pul 

■' f .. 
. - --~~~:5~~ 

•-,..,•-r---- - · ~' 

Mitten Tours is a fi rm be­
liever in the value of win-

Newspaper ad, celling of the hourly service becween Balli­
more and Washington. The ad is given cha race er by 
the symbols of che cwo companies 

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

NOVEL ATTE NTION-GETTER CONSTRUCTED 

\,Vhile experimenting with a window card idea, a novel 
way to make an inexpensive imitation of a stained-glass 
window was discovered. A 2Sx25-in. wooden box was 
built and wired for two electric lights. A cut-all saw 
then was secured and the design for the window sign laid 
out on heavy compo board. A pattern was cut in the 

lishes a n11111ature house organ, Phill_vbou11d, whic 
is mailed weekly to a selected list, free of charge. TI 
aim of this organ is to interest out-of-towners in Phil; 
c!elphia, by giving them a weekly review of the be. 
show in town, a calendar of theatrical events and movie 
a series of suggestions on what to visit such as the a· 
galleries, historical shrines, exhibits, picnics, convention 
parades, sports, etc., and a page of advertising matter fc 
Mitten Management and its subsidiaries, written in ligl 
vein. 

The cost of this pamphlet, which is approximately 
cents per person per week, is carried jointly by the elet 
tric railway, the bus companies, the taxicab company an 
the bank, as all the units profit. Every time a sportin 
event, a show, or an exhibit is mentioned, full directior 
are given on how to get there by bus, street car c 
taxicab. 

A list of subscribers was developed by sending t 
each prospect with the first issue a small applicatio 
card with the question: "'What means of transportatio 
do you use in coming to Philadelphia?" and also a blan 
for questions that they might desire to ask. The mediut 
has proved a big aid in selling trolley rides, chartere 
bus service, tours and bank stock, and has brought i 

t 

Oucdoor advercising is effective for converting aucomobile owners and riders 10 bus riders 
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flood of questions to be answered. The medium has 
en particularly effective in interesting prospective cus­
mers in bus tours, and many inquiries regarding trips 

re stimulated by the copy contained in the Phil/31bo1111ds. 
pecial effort is made in the late spring and summer 
1011ths to develop this type of business. 

DEPARTMENT FOR DEVELOPING NEW BUSINESS 
INSTITUTED 

Bus merchandising has been developed very rapidly 
nder the direction of the P.R.T. new business depart­
ent. Working in conjunction with the advertising 

epartment, this department has followed up by personal 
licitation, telephone calls and direct mail, the leads 
cured by advertising. So far, the greatest effort has 
en in the chartered bus field, but gradually the organi­
tion is spreading to include the intercity service. Men 

re always available for conventions. Booths are 
stalled in the convention headquarters and an informa­
on man, with a knowledge of the system and having a 
pply of all types of the company's literature. is kept 

n duty at all times. 
Part of the work of the new business department 
to develop a prospect file. An effort is made to obtain 
e names of people purchasing tickets, as well as those 
ho make inquiries by mail. Every person taking the 
riagara Falls tour last year is a prospect for the 
ontreal-Quebec tour this year, and before the season 
r tours opens they are solicited. 
Contact with the ticket agencies is maintained through 
e new business department also. One man is kept busy 
pplying agencies with literature and calling on them at 
equent intervals to impart enthusiasm, to hear their 
mplaints and commendations and to watch the effect 
the advertising in that locality. 

MEASURING THE RESULTS OF ADVERTISING 
Is PossrnLE 

The bus advertising man's problem is becoming in­
singly difficult. No longer can he say "This cam-

'gn should produce such and such a result, if properly 
lied." The bus operator is demanding to be shown 
re and more just what advertising can do. This is a 
!thy condition and shouJd be encouraged. Adver­

'ng can be measured and there is no reason why an 
vertiser should not know how much mQney he should 
nd to obtain a certain result. 

One method of checking the results is by keying the 
s, such as "Write for Booklet A," " \Vrite for Booklet 
" etc. Although the response does not accurately 
asure the complete effectiveness of the ad, for many 
ide to ride and never write in, it does give a relative 
asurement, which, when compared with other results, 

ows the selling ability of this particular ad. It is an 
cellent thing never to anno_unce a new service, a new 
ice, or a new schedule until it can be advertised. After 

first ad appears it is a good idea to check the tele­
oue calls, personal calls and letters. Several companies 

reservation blanks attached to their folders, a plan 
ich is effective also. 

The history of bus advertising runs parallel with auto­
bile advertising. In the beginning, the automobile 
s looked upon as an experiment and somewhat of a 
. It required many years to convince the public that 
motor car was a necessity. It will be recalled that 

era) years ago the industry set out to eliminate the 
rase "pleasure car" and to encourage the use of "pas­
ger car" instead. Many bus companies are still back 

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

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

The Readers' Forum 
Advantages Cited for Railroad-Owned 

Power Plants 
THE NEW YORK, NEW HAVEN AND HARTFORD 

RAILROAD Co111PANY 

NEw HAVEN, CoNN., March 23, 1929. 
To the Editor: 

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

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

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

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

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

H.F. BROWN, 
Assistant Electrical Engineer. 
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Electric Railway Statistics 

for 1928 

Show _Continued Stability 
W

HILE little change was 
experienced by the elec­
tric railways in the United 

States in their operations during 
1928 from those in 1927. they 
made an excellent showing in the 
face of adverse conditions. This 
is evjdent from a study of the re­
turns of the companies made to 
the American Electric Railway 
Association and compiled in its 
statistical department under the 
leadership of Edmund J. Murphy. 
chief statistician. In all, 244 elec­
tric railways and 160 bus under-

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

Not all of the companies f 
nishing returns were able to f 
complete figures covering the 
tails necessary for thorough a1 
ysis. Manyof themarecombi 
with electric light, gas or ot 
utilities, and the capital struct 
is not separated for each bra 
of the business. However, 
companies furnished informa1 
from which a study could be m 
in detail. The results are gi 
in Tables I to X, inclusive. 
general they follow the s, 

material gains 

takings controlled by them ren-
dered comparative reports for the two years. The railway 
lines alone showed total operating revenues of $577,354,-
879 for the past year as compared with $589,039,936 for 
I 927, a decrease of 1.98 per cent, in a year of unsettled 
industrial employment. When bus operations are included 
the revenue is seen to have held up even better. For 
the entire group of companies and their subsidiary bus 
lines the total operating revenue was $613,570,305 as 
compared with $620,626,243 in 1927, or only 1.14 per 
cent off, indicating that in a number of instances bus 
extensions and substitutions have been made to serve 
the railway patrons and hold the revenue. 

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

The figures cited above, contained in the first two 
tables in this article, give a comparison of the operations 
of the railway lines alone with the total rail and bus 
business conducted by the industry. It will be seen 
that the bus revenue, amounting to $36,215,426, was 
$4,629,119 higher than in 1927. This was an increase 
of 14.66 per cent. Bus operating expenses were 
$34,537,960, an increase of $3,418,707, or 10.96 per 
cent. The net operating income of the controlled bus 
lines accordingly showed an increase from $467,054 in 
1927 to $1,67~,466 in 1928, an increase of 159.16 per 
cent. In order to gain this revenue, the bus lines 
carried 365,465,316 revenue passengers, an increase of 
15.61 per cent, and ran 145,944,800 bus-miles, an 
increase of 12.24 per cent over 1927. Railway-controlled 
bus lines now cover 6,989.9 miles of road. 

trends as those for the 244 c< 
panies. Railway operating n 

nues were $442,303,214, or 2.07 per cent less than in IS 
while operating expenses were $332,622,058, or 2.38 
cent less than in 1927. This was reflected in the : 
which was $109,68l,156, or only 1.15 per cent below 15 

In Table I the disposition of net operating reve 
is shown. There was an increase in net revenue fr 
auxiliary operations of $78,255 and in non-operat 
income of $1,051,439, along with a reduction in ta 
of $766,326. These changes resulted in an increase 
gross income from $91,964,266 to $92,582.768. D 
<lends were increased slightly in the total, alth01 

COMBINED OPERATIONS OF 2H ELECTRIC RAILWAYS AND 
CONTROLLED BUS UNDERTAKINGS 

Compiled by American Electric Railway A88ociation 

Railway operating 
revenue .•.••••... 

Rail way opera ting 
expenses ......... . 

1928 

$613,570,305 

467,653,613 

1927 (2) 
Jncren.ee or Decreu 

Total Per 

$620,626,243 (d) $7,055,938 (d) 

473,860,512 (d) 6,206,899 (d) 

Net operating 
revenue........ $145,916,692 $146,765,731 (d) $849,039 (d) 

Operating ratio (per 
cent............. 76. 22 76. 35 (d) 0.13 (d) 

Mile• of tra ek and 
bus route (1) ...... (2) 32,146.H (') 31,228.57 917,87 

Revenue passengers.. (4) 7,369,559,334 7,509,508,327 (d) 139,948,993 (d) 
Total passen~ers .... (4)9,796,416, 185 9,927,364,292 (d) 130,948,107 (di 
Car and bus-miles... 1,493,068,587 1,419,241,969 1,826,618 

(1) Miles ofroad. (2) I H bw, undertaking,. (2) 148 bus undertakings. 
(4) 159 bus undertakings. 

CO!IIBINED OPERATIONS OF 244 ELECTRIC RAILWAYS 
Compiled by American Electric Railway Aeoociation 

Railway operating revenue 
Railway operating expense 

Net operating revenue. 
Operating ratio (per cent) 
Mile. of track .......... . 
Revenue paeeengcrs ..•... 
Total p888engers .... : .. . 
Car-mile• (revenue) .. , .. . 

Increase or Decrea.84 
1928 1927 Total Perl 

$577,354,879 $589,039,936 (d) $11,685,057 (d) 
433,115,653 442,741,259 (d) 9,625,606 (d) 

$ I H,239,226 $146,298,677 (d) $2,059,451 (d) 
75.02 75.16 (d) !J. 14 (d) 

25,159.H 25,187.38 (cl) 27.84 (d) 
7,004,094,018 7, 193,394,38 I (d) I 89,300,363 !d) 
9,358,810,297 9,553,504,164 (d) 194,693,867 d) 
1,347,123,787 1,361,210,095 (d) 14,086,308 d) 
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COMBINED OPERATIONS OF 160 BUS UNDERTAKINGS CON­
• TROLLED DY 2◄◄ ELECTRIC RAILWAYS 

Reporting to American Electric Railway A89ociation 

et operating revenue 
ting revenue (per 
Q ............ .. . 
ofbuaroute(l) •.• 

1928 
$36,215, ◄ 26 
3◄,537,960 

$1,677, ◄66 

95. 37 
('J) 6,989.90 
(C) 365, ◄65,316 (') ◄ 37,605,888 

I ◄ 5, 9 ◄◄,800 
) Bu-mileage is miles of road. 

I) 154 bwi undertakings. 

· Increase or Decreaee (d) 
1927 Total Per Cent 

$31,586,307 $◄ ,629,119 14.66 
31,119,253 3, ◄ 18,707 10.96 

$◄67,05◄ 

98. 52 
(1)6,0◄ 1. 19 
316, 113,9◄6 
373,860,128 
130,031,87◄ 

$1,210,412 

(d) 3.15 
945. 71 

◄9,351,370 
63,7◄5,760 
15,912,926 

159. 16 

(d) 3.19 
15.65 
15.61 
16.19 
12.2 ◄ 

(I) I 48 bus undertakings. 
(') I 59 bus undertaking& 

ly 38 companies paid dividends last year as compared 
th 42 companies the year before. 
On a car-mile basis the changes from 1927 have been 
inor. While there was a slight reduction in the num-

of car-miles run, the operating revenue per car-mile 
slightly lower, being 44.06 cents against 44.49 

nts in 1927. 
Operating expenses are analyzed by primary accounts 
Table II. There was a saving in each of the depart-

ents except traffic. The largest saving, $1,985,937, or 
5 per cent, occurred in the maintenance of equipment, 
hile power showed a saving of $1,280,768, or 2.83 
r cent. These figures reflect greater attention to these 
counts and also the increased number of new, light­
eight cars in service. The amount spent on track was 
most as great as in 1927, being 0.65 per cent less in the 
tal and 0.43 per cent more on a car-mile basis. 
That there has been an increase in average fares 
ring the year is seen by reference to Table IV, in 

hich derived ratios are presented. The passenger 
venue per revenue passenger was 7.76 cents in 1928 

inst 7.62 cents in 1927, or 1.84 per cent more. Rev­
ue per passenger car-mile and per car operated were 
most identical in the two years. On account of an 

increase in the average speed as measured in car-miles 
per car-hour from 9.44 to 9.54 the revenue per passenger 
car-hour shows an increase from $4.05 to $4.09. Besides 
the higher speed in the latter year more service was 
rendered per car, the annual mileage going up from 
37,917 in 1927 to 37,963 in 1928. 

CITY-SUBURBAN LINES MAKE BEST SHOWING 

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

TABLE JII-OPERATING STATISTICS 

lncreue or Decreue (d) 
1928 1927 Total Per Cent 

P889engcr car-milea...... 969. ~91,20◄ 982,127,973 d) 12,736,769 {d) 1.30 
Total revenue car-miles .. 1,003,962,072 1,015,128,401 d) 11,166,329 d)l.10 
Revenue paasenger.(1) ••. 5,209,538,966 5,37fl S99,: II d) 161.060,175 dl3.00 
Tran•fer pa8"Cngere(2)... . 1,357, ◄6 I ,68 I 1,39.,313,863 d) 34,852,182 : 2. 50 
Total paesengers(1)... .. . 6,60◄, 126,04 I 6,796,430,980 di 192,30◄, 939 (d 2. 83 
Pasoonger re,·enue..... .. $◄ 12,377,7 ◄6 $◄ 17,7031938 d $5,326,192 (d) I. 28 
Revenue car-houre(1). ... 87,R72, ◄S2 89,08◄,iS◄ d 1,811,802 (d)2.02 
Passengercar-houro(3). .. 86,7571 181 881◄ 551212 d) 1,698,031 (d)l.92 
Mile• of single track. .... 19,16>.0S IY,24t.9'l (d) 8i,85 (d)0.43 
Pa,eengercaraoperated(4) 23,674 23,949 (d) 275 (d) I. 15 

(
1
) Reported by 181 comp11oiee. (2) RePorted by 131 companies. (1) Reported 

by 165 companies. (4) Average maximum number of passenger cars in service 
daily: reported by 162 companiee. 

in effecting an increase ir. net income despite the decline 
in traffic. Reference to Table V shnws '.hat the increase 
was confined to the group of combination lines. \Vh1;e 
this group suffered the greatest loss in traffic and gross 
revenue, this loss was more than offset by a reduction 
in operating expenses. While revenues declined 4.0 
per cent the reduction in expense was 5.07 per cent, so 
that the net operating revenue was slightly higher. 

Actually the service given by this group of proper­
ties was greater in proportion last year than previously, 
as the reduction · in passenger car-miles, 2.06 per cent, 
is much less than the reduction in traffic, 5.49 per cent. 
The greater relative amount of service given was 
probably due in part to the difficulty of gaging the 

Part I - Combined Operating Reports of 182 EJectric RaiJways for the 
CaJendar Year 1928 Compared with 1927 
Compiled by American Electric Railway Association 

TABLE I-COMBINED INCOME STATEMENT 

i928 . 
$4◄ 2,303,214 
332,622,058 

$109,681,156 
1,606,860 

27,688,◄ 73 

$83,599,543 
8,983,225 

$92,582,768 
70,011,7◄ 7 

Netinoome. .. . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . $22,571,021 
enda ... ........ .. . ........ .... ............ (8) $ I ,,693,680 
ting ratio (per cent)... .... . • . • • . . • .. • • . . . . • 75. 20 

&lo: net iocome to operating revenue (Jxor cent)... . 3. 55 

{') Reported by 38 companies. (4) Reported by ◄ 2 compaolee. 

1927 
$◄ 5 l,67◄,670 
340, 715,996 

$ II 0, 958,67♦ 
1,528,605 

28,454,799 

°18◄.032,480 
7,931,786 

$91,964,266 
69, ◄ 77, ◄33 

$22,486,833 
(') $ I 5,681,665 

75.43 
3.47 

Increase or Decrease (d) 
Total Per Cent 

(d)$9,371, ◄ 56 (d) 2.07 
(d) 8,093,938 (d) 2. 38 

(d) $1,277,518 
78,255 

(d) 766,326 

(d) $432,937 
1,051,439 

$618,502 
53◄,31 ◄ 

$8◄, 188 
12.015 

(d) 0 .23 
0,08 

(d) I. I 5 
s. 12 

(d) 2. 69 

(d) 0. 52 
13 . 26 

0. 67 
0.77 

0.37 
0. 08 

(d) 0.31 
2. 31 

eew2rr ci';t~ile 

◄◄ .06 44. ◄ 9 
33. 13 33. 56 

10. 93 10.93 
0.16 0. 15 
2. 76 2.80 

8.33 8. 28 
0. 89 0 . 78 

9.22 9. 06 
6. 97 6.84 

2. 25 2. 22 

TABLE II-OPERATING EXPENSES BY PRIMARY ACCOUNTS 

q aod atructurce .•••••••.•.••••••••••• .•••• 
pmei>t ....... ........................... . 
r ••...••••.......... • .........•... • .... . 
uoting traru,porta tion .•.•••.•.••..• .• ••.• . 
o ..... ........................... ...... . 

I aod m!acellaneow, .•..•.....•....•••... 
uportatlon for Investment-credit ..••..••.... 

Total operating esperu,e .••..•.•........• , .' •.. 

<!> locludea $2,699, ◄63 undistributed expense. 
(S) lncludee $2,860,796 uodiatributed expense. 

lnoreaoe or Decrease (d) 
1928 1927 Total Per Cent 

$ ◄6,582,718 $◄6,889,062 r $306,34 ◄ (d) O. 65 
◄ 2,098,◄◄ 2 ◄◄,084,379 d) 1,985,937 id) ◄ . 50 
◄◄,012,941 45,293,709 d) 1,280,768 d) 2. 83 

I ◄◄,342,477 148,347,519 d) ◄,005,042 (d) 2. 70 
2,011,704 1,899,392 112,312 5.91 

5l,0◄ 7,119 51,57 ◄,329 (d) 527,210 (d) 1.02 
-172,806 -233,190 (d) -60,38◄ (d) 25. 49 

(1) $332,622,058 (') $340,71 s, 996 (d) $8,093,938 (d) 2.38 

(') Include• O. 27 cent uodletributed esperu,e. 
(') locludee 0. 28 cent undistributed espeo•e. 
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eew2rr C,';J1ile 

◄. 6 ◄ 4.62 
4. 19 ◄ .3◄ 
◄ .38 ◄. ◄6 

14.38 1 ◄ .61 
0.20 0. 19 
5.09 5.08 

-0.02 -0.02 

(8) 33.13 (4) 33. 56 

Jncreaee or Decrease (d 
Total Per Cent 

(d) 0. 43 (d) 0. 97 
(d) 0.43 (d) 1.28 

o:oi · ;,:;,1 
(d) 0 . 0◄ (d) I. 43 

0.05 0.60 
0. II 14. 10 

0. 16 
0. 13 

0.03 

I. 77 
I. 90 

I. 35 

I oerea,,e or Dec.-- (d) 
Total Per Cent 

0. 02 0.43 
(dl 0.15 fl 3. ◄ 6 id 0.08 d 1.79 
d) 0.23 d) 1.57 

' 0.01 S.26 
0.01 0.20 

(d) 0. ◄ 3 (d) 1.28 



demands from day to day, but in greater degree was 
dictated by the conviction that good service is needed 
to prevent further loss in riding. 

TABLE I\"-SIGNIFICANT RATIOS DERIVED FRO!\[ TABLES 

In 

Railway operating revenue ...... . 
Per mile of single track ........ . 

Grose income .................. . 
Per mile of aingle track .......•. 

Pa~enger revenue .. ............ . 
Per revenue passenger ... ...... . 
Per total passenger ......•..... 
Per mile of aingle track ........ . 
Per pamieoger car-mile ........ . 
Per car operated ............. . 

1928 1927 
$442,303,214 $451,674,670 

23,079 23, ◄6 I 
92,582,768 91,96◄,266 

01 
De 
Per 

(d 
(d 

◄,831 ~.1n 
◄ 12,377,7 ◄6 417,703,938 (d 

( 1) 7.76c. ~) 7.62c. 
(1) 6. 12c. ( ) 6. 08c. 

$21,517 $21,701 (d 
(.2) ◄ 2. He. (2) ◄ 2. 53c. 
(') $15,733 $15,725 

The decrease in operating expenses in this city-inter­
urban group was distributed over all the primary 
accounts except traffic. This is seen in Table VI. The 
reductions ranged all the way from 1.95 per cent for 
power to 10.16 per cent for maintenance of equipment. 
The second largest reduction in expense was 7.24 per 
cent in maintenance of way and structures. On a car­
mile basis, as given in Table X, the relative changes are 
similar, although the per cent savings per car-mile are 
slightly less on account of the relatively small reduction 
in car-miles operated for the year. 

Per paeeenger car-hour .. ...... . 
Revenue paescngers ... .......... . 

(4) $◄ .09 (4) $◄ .05 
(:)5,209,538,966 (2)5,370,599,l ◄ I 

(2) 281, 16 ◄ (2) 288,886 
(d 
Cd 
Cd 
Cd 

Per mile of single track ...... '. .. . 
Per paseenger car-mile ..... ... . 
Per car operated ............. . 

( 1) 5.47 5.57 
(6) 199,596 (6) 202,968 

When this group of combined city and interurban 
properties is compared with the city properties and the 
interurbans the showing is all the more remarkable. 
The city companies, of course, have the greatest rev­
enue and have shown the least loss in traffic. They 
were not, however, able to reduce expenses enough to 
prevent a reduction in net operating revenue. They <lid 
save enough to reduce the operating ratio slightly. 
Operating revenue decreased only 1.34 per cent, al-

Per pas!lenger car-hour .. ...... . 
Total passenger• ............... . 

(6) 58 (6) 58 
(2) 6,60 ◄, 126,0 ◄ I (') 6,796, ◄ 30, 980 

(2) 356,432 (') 365,582 
cci 
(d 
(d 

Per mile of aingle track .•....... 
Per passenger car-mile . ....... . 

Ratio: transfer paesengere to 
revenue passengere (per cent) .. . 

Revenue car-ntilee .. ......... , .. . 
Per mile of eingle track ...... : .. 
Per car operated ............. . 
Per car-hour ..••.............. 

Car-hours ..............•.....•. 
Per car operated ............. . 
\!/ Reported by 180 companies. 
)a/ Reported by 181 companies. 
( ) Reported by 161 companiee. 
(4) Reported by 16 ◄ companie,. 
(5) Reported by 160 companiee. 

(1) 6.9 ◄ (1 7.01 

(7) 28. 59 (7) 28. 52 
1,003,962,072 1,015,128, ◄0I (d 

52,385 52,7 ◄0 (d 
(3) 37,963 (3) 37,917 
(4) 9.5 ◄ (4) 9.H 
(1) 87,872,452 (S) 89,68◄,25◄ (d 
(9) 3,911 (9) 3,952 (d 
~ Reported by 163 companies. 
(') Reported by 131 companies. 
(8) Reported by 165 compaoies. 
(9) Reported by I ◄ 7 companies. 

Part II - Division of Statistics of the 182 Electric Railways into Separate Statements for City, 
Interurban and Combination City and Interurban Companies 

TABLE \'-1:S-CO:.\IE STATE:.\IEXT 

..--City Linefl;, 
1928 

Increase 
or (d) 

IOI Companiee~ Decreaee, 

Railway oper&ting revenue....... $318,953, ◄03 
Railway operating expensee .. . . . . 234,165,128 

Net operating revenue .. ...... . 
Net revenue; auxiliary operatione. 
Taxes ............... .... ..... . 

Operating income ............ . 
Non·operating income .. ........ . 

Groea income ... ..... ........ . 
Deductionl'I from gross income .. . . 

84,788,275 
626,894 

20,972,031 

64, ◄◄ 3, 138 
'· 199,094 -----

70,6 ◄ 2,232 
◄ 7, ◄ 5 ◄,398 

Net income...... ... ........ . 23,187,834 
Dividende.................... .. (1) 12,778,350 
Operating ratio (per ceot)...... .. 73. ◄ 2 
Ratio; net income to operating 

1927 Per Cent 
$323,285,916 (d) I. H 
237, ◄ 81,018 (d) l. ◄O 

85,80.4,898 (d) I. 18 
728,088 (d) 13. 90 

21,623,509 (d) 3.01 

6◄,909, ◄ 77 (d) 0.71 
5,620,143 10.30 

-----
70,529,620 
46,6◄ 3, ◄82 

0. 16 
I. 74 

23,886,138 (d,) 2.92 
(2) 12 903,692 (d) 0. 97 

73. ◄6 (d) 0. 05 

Increase 
or (d) 

Interurban Linee, 37 Companies Decrease, 
1928 1927 Per Cent 

$21,362, ◄69 $22,1 ◄7,952 (d) 3.55 
18,539,999 19,053,338 (d) 2. 69 

2,822,470 3,09◄,6 I ◄ (d) 8. 79 
153,915 151, ◄ 31 1.6 ◄ 

I, 169,525 '· 160,193 0. 80 

1,806,860 2,085,852 (d) 13. 38 
613, 1 ◄ 5 701,898 (d) 12.6 ◄ 

2, ◄ 20,005 2,787,750 (d) 13. 19 
6,382, ◄48 6,286,391 I. 53 

*3,962,H3 *3, ◄98,6 ◄ I 
(3) 197,373 (4) 271,795 (d) 27. 38 

86.79 86. 03 0. 88 

locr◄ 
Combination Lines or ( 

H Companies Deen 
1928 1927 Per ( 

$101,987,3◄ 2 $106,2◄0,802 (d) 
19,916,931 8◄, 181,6 ◄0 (d) 

22,070, ◄ 11 
826,051 

5,5 ◄6,917 

22,059,162 
6 ◄9,086 2: 

5,671,097 (d) ; 

17,3◄ 9,5 ◄ 5 17,037,151 
2,170,986 1,609,7◄ 5 

19,520,531 I 8,6 ◄6,896 , 
16,17 ◄,901 16,5 ◄ 7,560 (d) ; 

3,345,630 
(5)2,71 7,957 

78. 36 

2,099,336 51 
(6) 2,506,178 I 

79. 2◄ (d) I 

revenue (per cent)............ 7. 27 7. 39 (d) I. 62 . . . . . . . . . . . . . . . . . . . . . . . . 3. 28 2. 36 31 
* Deficit. (1) Reported by 28 companies. (2) Reported by 30 companies. (3) Reported by 3 compan ie•. (4) Reported by ◄ companies. 

companies. (6) Reported by 8 companies. 
(5) Reported 

TABLE \"I-OPERATING EXPENSES BY PRI!I.IARY ACCOUNTS 

Increase Increase lucre 
or (d) or (d) Combination LinesJ or (1 

..--City Lines, 101 Companies~ Decrease, Ioterurban Lines, 37 Companies Decrease, 
1928 1927 · Per Cent 1928 1927 Per Cent 

H Companies Deere 
1928 1927 Per C 

Way sod atructures ............ . 
Equipment .................... . 

$30,132,001 $29,368,627 2.60 $3,166,6◄ 2 $3,199,1 ◄6 (d) 1.02 $13,28◄,075 $1 ◄,321,289 (d) 1 

Power ............ ............ . 
29,890,865 30,599,681 (d) 2. 32 2,20◄,006 2,3◄ 9,375 (d) 6. 19 I 0.003,571 11, 135,323 (d) IQ 

Conducting traneportation ...... . 
29,276,393 30,155,257 (d) 2.91 3,107,511 3,278,019 (d) 5.20 11,629,037 11,860, ◄33 (d) I 

Traffic ........................ . 
107,78◄,10_7 110,315,3◄ 9 (d) 2.29 5,968,893 6,133,966 (d) 2.69 

789,016 677,206 16.51 32◄,961 365,139 (d) 11.00 
30,589, ◄ 77 31,898,20 ◄ (d) ◄ 

897,727 857,047 4 
General and miscellaneous . ..... . 

Tr:r~~~~~~i~~- . ~~: . . i~~-e~~~-e_n_t: 

33,688,663 33,6 ◄6,326 0. 13 3,771,178 3,7 ◄9,373 0. 58 13,587,278 l ◄,178,628 (d) ◄ 

-87,205 -1 ◄0,962 (d)38. I ◄ -11,368 -22,9◄◄ (d)50. ◄ 5 -7◄,232 -69,28◄ -7 

Total operating expense. . • . . . . (1) 234,165,127 (') 237, ◄ 8 I ,0 I 6 (d) I. 40 (3) 18,539,999 (4) 19,053,338 (d) 2. 69 79,916,933 8 ◄,181,640 (d) 5 
( 1) Include• $2,691,287 undietributed expense. (3) Includes $8,176 un<tietributed expense. 
(2) Include• $2,859,532 undistributed expense. (4) Includes $1,264 undistributed expense. 

TABLE \'II-OPERATING STATISTICS 

Increase lncreaee lncret 
or (d) or (d) or(< 

IO I Compa11ies---.. Decrease, ~City Lines, 
1928 

723,195,767 
72◄,792, 180 

◄,331,220,007 
(2) 1,205,777,220 

5,558,794,467 
313, 120,871 
67,341,035 
67,273,689 

9,006.87 

Interurban Lines, 37 Companies Decrease, Combination Lines, -i4 Companies Decrt: 

Passenger car-miles . ..... . 
Total revenue car-miles .. . . 
Revenue passengers . ..... . 
Transfer passengers ...... . 
Total pas•engers ......... . 
Passenger revenue . ...... . 
Revenue car-hours.... . . . . (6) 
Passenger car-hours... . . . . (9) 
1\1 iles of aingle track ...... . 
Pasoenger care operated (s) (12) 

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

( 1) Reported by ◄3 companiee. 
(2) Reported by 81 companieo. 

18,915 

1927 Per Cent 1928 1927 Per Cent 1928 1927 Per C 
35,203,881 37, ◄ l ◄ ,6 ◄5 (d) 5. 91 210,991,556 215, ◄ 31,560 (<0 2 
47,355,280 ◄8,068,369 (d) I. 48 231,814,612 236,127,527 (d) I 

729,281,768 (d) O. 83 
730,932,505 (d) 0. 8◄ 

4,442,139,260 (d) 2. 50 
( 2) 1,231,821,359 (d) 2. 11 

5,691,493,550 (d) 2. 33 
313,577,627 (d) 0. 15 

57,675,329 60,0%,530 (d) 4.03 (1) 820,6 ◄3,630 (1) 868,361,351 (d) 5 
<'> 1,183,601 (3> 1,257,842 Cd) 5.9o <4> 150,500,860 <4> 159,234,662 <d> 5 

60,416,859 62,860,239 (d) 3.89 (6) 984,914,715 (6)1 ,0◄ 2,077,191 (d) 5 

(•) 68,598,984 (d) I. 83 
(9) 68,505,981 (d) I. 80 

13,013,114 13,855, ◄ 75 (d) 6.08 86,243,761 90,270,836 (d) ◄ 
(7) 2,017,900 (7) 2,026,382 (d) 0.42 (8) 18,513,517 (8) 19,058,888 (d) 2. 
(10) 1,252,863 (10) 1,301,778 (d) 3.76 (II) 18,230,629 (11) 18,647, ◄ 53 (d) 2. 

9,027.05 (d) 0. 22 
(12) 19,0◄ 3 (d) ~.67 (13) 
(3) Reported by 14 companiee. 
( 4) Reported by 36 companies. 
(6) Reported by 4 3 companies. 
(&) Reported by 96 companies. 

2,876.87 2,898.81 (d) 0. 76 7,281.31 7,322. O ◄ (d) 0. 
593 (13) 59◄ (d) 0. 17 (14) 4,166 (") . ◄,321 (d) 3. 
{7) Reported by 28 companies, (") Reported by 41 companiee. 
!;> Reported by ◄ I companies. (12) Reported by 92 companie.s. 
(' ) Reported by 96 companies. (13) Reported by 33 companies. 
/10) Reported by 28 companieo. (14) Reported by 37 companies. 
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TABLE VJII-DERl\'E D RATIOS 

lncreaee Increase Jncttase 
m~ m~ m~ 

-City Li nes, IOI CompaniPs:-- Decrea"e, Interurban Lines, 37 Companies D C b" t" 1 · 44C · D se 
- 1928 1927 Per Cent 1928 I 927 Pe~e~":~t om mr 912°s° ,mes, ',i'# mes Pe~c'::, t ' 

way opera ting revenue. $318,953,403 $22.147,952 (d) 3. 55 Sfol,987,342 $106,240,802 (d) 4. 00 
er mile of single t raok.. 35,412 7,640 (d) 2. 80 14,007 14,510 (d) 3 . 47 

$323,285,916 (d) I, 34 $21 ,362,469 
35,813 (d) . 12 7,426 

inoome ... .. • • • • • • • • $70,642,232 $2,787,750 (d) 13.19 $19,520,531 $18,646,896 4.69 
ermileof singletrack .. 7,843 962 (d) l2.58 2,681 2,547 5.26 

$70,529,620 0 . 16 $2,420,005 
7,813 0 . 38 841 

er revenue..... . .. $313,120,871 $13,855, 475 (d) 6 . 08 $86,243,761 $90,270,836 (d) 4. 46 
,r revenue passenger... (1

) 7. 23c. 23 05 (d) 2 13 (1~ 9 52 (I"' 9 42 I 06 
$313,577,627 (dj 0. 15 $1 3,01 3,114 

( 1) 7. 06r.. 2. 41 22. 56c. 
total p8"8enger (1) 5.63c. · c. · · c. -, · c. · 

k 3 5 
22 . 04c. (d) 2. 27 (1 7. 93c. (1") 7. 85c. I. 02 ( 1) 5. 51c. 2. 18 21. 54c. 

er mile of si ngle trao .. $ 4,76 $4,780 (d) 5. 38 $1 J,845 SJ2,329 (d) 3. 93 
ff pa"8engcr car-mile... (1

) 43. 30c. 37 . 03c .• (d) O. J9 40. 88c. 4 I. 90c. (d) 2. 43 <') 
$34,738 0 . 08 $4,523 
43 . 00c. 0 . 70 36 . 96c. 

ercar operated ..... ... (2
) $ 15,279 $21 ,602 (d) 5. 15 (ta) $17.116 (13) $17,336 (d) 1.27 

.,pa....,nger car-hour .. (3) 4.12 6 . 33 (d) J. 58 (l ◄) 3. 85 (") 3 . 93 (d) 2. P4 ~ $15,1 76 0 . 68 $20,489 
4 . 04 I. 98 <") 6 . 23 (") 

·Muer.a,..engers . . •. • . • 4,33 l,22•-,007 60,098,530 (d) 4. 03 (12) 820,643,630 (12) 868,361,351 (d) 5. 50 
ff mi e of •ingle t rack.. 480,880 20,732 (d) 3. 30 (12) 123,503 (I") 130,290 (d) 5 . 21 
er pa,,...nger car-m ile. . . (1) 5. 99 1. 61 1.86 (12) 4 . 24 (I") 4 . 40 (d) 3. 64 

4,442,139,260 (d) 2 . 50 57,6 75,329 
492,092 (d ) 2. 28 20,048 

ercar opera ted ..... ... <'l 207,75 1 92,262 2. 17 (1~ 175,153 (,.) 177,546 (dl 1.35 
er passenger car-hour .. (1) 61 33 3 . 03 (1•) 45 (16) 47 (d) 4 . 26 

(~ 6 . 09 (d) I. 64 1.64 
( ) 211,472 (d) I. 76 {7) 90,262 (') 
(') 61 34 

al pa,...,nger• .... .. . .. . 5,558,794,467 62,860,239 (d) 3 . 89 (12) 984,914,715 (12) 1,042,077,191 (d) 5. 49 
er mile of si ngle t raol<. . 617,173 21,685 (d) 3.15 (") 148,225 156,354 (d) 5.20 

(~°i:33 5,69 1,493,550 60,416,859 
630,493 ( ) 2. 11 21.00.1 

erpA•senger ca r-mile .. . (1) 7.69 1.68 2. 38 (I") 5.09 (12) >. 28 (d) 3.60 
lo: Transfer pas•cngers 

(I) 7. 81 (d) 1.54 I. 72 

r::net'l~-~--~~•-•~~~~~~ (4) 30.6 6 . 19 (d) 2. 26 (10) 19.08 (16) 19 . 17 (d) 0.47 
enuecar-miles..... . .. 724,792,180 48,068,369 (d) 1.48 231,814,612 236.127,527 (d) 1.83 

c◄> 30 . 6 
<di· o:s• (9) 6. 05 (9) 

730,932,505 47,355, 280 
ermile of singlet rack . . 80,471 16,582 (d) 0.52 31,837 32,249 (d) 1.28 
•rcar op{'ra t ed ....... . (2) 34,904 69,799 (d) Q. 95 (13) 47,414 (13) 46,666 1.60 m 

80, 971 (d) 0 . 62 
<7) 

16, 495 
(') 34,941 (d) 0 . 11 

er car-hour ..... . .... . (') 9.36 13.40 (d ) 0.82 <") 9.79 ( 1◄- 9.70 0.93 
hours (revenue) . . ... .. (0) 67,341,035 2,026,382 (d) 0.42 (13) 18,513,517 (1~ 19,058,888 (d) 2. 86 

69,1 39 
9 . 25 I. 19 <") 13. 29 <") 

(") 68,598,984 (d) I. 83 <"') 2,01 7,900 (IO) 
er car operated ..... . .. (6) 3,783 4,706 (d) O. 19 (17) 4,417 (1 ) 4,387 0.68 (6) 3,837 (d) I. 41 (11) 4,697 (") 

Reported by I 00 companie•. (') R epor ted by 92 companies. ( ") lleported by 14 companies. (12) Reported by 43 companies. (1h) Reported by ·36 companie•. 
Reported by 91 companies. (") Reported by 86 companies. (1~ Reported by 33 companies. (13) Repor ted by 37 companies. (16) Reported by 40 companieo. 
Reported by 95 com pa nieo. <7) Reported by 33 eompanies. (11) Reported by 27 companies. (14) Reported by 41 eompnnies. (17) Repor ted by 34 companieo. 
Reported by 81 companies. (8) Repor ted by 28 companies. 

ugh traffic was off 2.50 per cent. Thi s was a result 
the higher average fare per passenger received during 

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

year. As with the combined properties, the savings 
re due to a reduction in service and to savings in 
st per car-mile. 

Operating expenses of these interurbans went down 
2.69 per cent while revenues dropped 3.55 per cent, so 
that the net operating revenue was off 8.79 per cent. 
Despite the smaller net revenue the taxes were higher, 
and operating income was 13.38 per cent less last year 
than in 1927. Non-operating income was down 12.64 
per cent and fixed charges increased 1.53 per cent. 
There was a deficit of $3,962,443 in 1928 compared 
with one of $3,498,641 in 1927. 

In this citv classification the net revenue from aux­
ry operations fell 13.90 per cent. The total amount of 
s item was small and the reduction of 3.01 per cent in 
es helped reduce the decrease in net, so that the 
rating income was only 0.72 per cent lower than in 

27. \Vhile not so large in amount as for . the com­
ation lines. the city lines increased 

non-operating income I 0.30 per 
1t. making the gross income 0.16 
r cent higher in 1928 than in 1927. 

T ABLE JX- CO:IIRIXED ST ATE M ENTf: OF ALI, T R ; 2 T YPE:- OF CO:\I PANIES 
ON A CA R-:\II L; l!AS 'S 

ductions from gross income, how-
er. were up 1.74 per cent , so that 

,--City l,ine&------. 
IO I Compa nie• 

Increase 
Cent s per or (d ) 
Car-Mile Decrease, 

1928 1927 Per Cent 
Railway operating revenue. 44.01 44 . 23 (d) 0 . 50 
Hail way opera ting expenses. 32 . 31 32 . 49 (d) 0 . 55 

Net operating revenue .. . 11. 70 
Nel_revenue: Auxiliary oper-

ations.... .. ..... . ...... 0 . 09 
T a xes. . .. .. .. ............ 2 . 90 

------
II . 74 (d ) 0 . 34 

0. 10 (d ) 10 . 00 
2. 96 (d) 2. 03 

...-Interurban Lines---.. 
37 Companie• 

Increase 
Cents per or (d) 
Car-:\lile Det'rea...,, 

1928 1927 Per Cent 
45.11 46.08 (d) 2. 1 l 
39.15 39.64 (d) 1.24 
--------

5. 96 6 . 44 (d) 7 . 45 

0 . 33 0 . 31 6 . 45 
2 . 47 2 . 41 2. 49 

.-Combination Line,.__ 
44 Comy:~~c.c 

Cent• per or (d ) 
Car-:\lile D t>c-rense, 

1928 1927 Per Cent 
44.00 44 . 99 (d) 2. 20 
H . 48 35.65 (d) 3 . 28 ------
9. 52 9 . 34 I. 93 

0 . 35 0 . 27 29 . 63 
2. 39 2. 40 (d) 0 . 42 

net income was 2.92 per cent lower 
11 in the previous year. In amount 
net fo r 1928 was $23,187.834 as 

inst $23,886. I 38 in 1927. Out of 
se amounts the dividends paid hy 
companies in 1928 were $12,778,-

0, while in 1927 dividends of $12,- Operating income.... .. . . 8. 89 
Non-opera ting income... . . . 0 . 86 

8 . 88 
o. 77 

0 . II Tsi 
11 . 69 I. 29 

4. 34 (d\ 11 . 98 
I. 46 (d) 11. 64 

7 . 48 7. 21 3, 74 
0 . 94 0 . 68 38 . 24 

3,692 were paid hy 30 companies. 

JNTE.R U R BAN R OADS MAKE 

P OOREST SHOWING 

Of the three groups the interurban 
ads made the poorest showing. Al­
ugh traffic held up better than 011 

combined citv and interurban 
operties they dil not make compen­
ing gains in other items. The pas­

nger car-miles were reduced 5.91 
r cent while the loss in revenue pas­
ngers was 4.03 per cent. Freight 
r-miles, on the other hand, were in­
ased. so that the total revenue car­
ies were only 1.48 per cent lower in 
28 than in the year before. The 
erage fare per revenue passenger. 
like the fares in the other groups. 

, Gross income ...... .. ..... 9 . 75 
DeductionA from gross in-

come ... .... .. .. . ,.... .. 6 . 55 

~ et income . . .......... . 3. 20 

• Defici t. 

9. 65 1. 04 5 . II 

6. 38 2. 66 13. 48 

3. 27 (d) 2. 14 •8. 37 

5. 80 (d) 11. 90 8. 42 7 . 89 6. 72 

13 . 08 3. 06 6.98 7 . 01 (cl) 0 . 43 

• 7. 28 I. 44 0 . 88 16. 36 

TA BLE X -OPERATING E X PENSES ON A CAR-:.IJ LE RAS ll', 

~ City Lines~ 
IOI Companies 

Increase 
Cents per or (d) 
Car-:\lile Decrease, 

l 928 1927 Per Cent 
Way an·I structures.... . . . . 4 . 16 4. 02 3. 48 
Equipment . . . . .. .. . . . .. . 4 . 12 4 . 19 (d) 1. 67 
P ower ....... .. . ., ... .. . .. 4 . 04 4 . 13 (d) 2. 18 
Conducting transpor tation .. 14 . 87 15 . 09 (d) I . 46 
Traffic ... .. ........... , .. 0 . 11 0 . 09 22 . 22 
General a nd miocellaneou,.. 4 . 65 4. 60 1. 09 

..-I nterurban Lines---
37 Companie• 

l ncreat1tc 
Cents per or (d) 

. Car-:\1 ile Decre,u,e, 
l 928 1927 Per Cent 
6. 69 6. 66 0 . 45 
4 . 65 4 , 89 (d) 4. 91 
6 . 56 6 . 82 (dl 3 .8 1 

12. 60 12. 76 (dl I. 25 
0 . 69 0 . 76 (d) 9. 21 
7. 96 7. 80 2. 05 

-Combination Jjnett--

◄◄ Com¥!~~:~e 
Cent• per or (d) 
Car-:\l ile l)et'reaoe, 
1928 1927 Per Cent 
5. 73 6 . 07 (<t) 5. 60 
4. 32 4 . 72 (d) 8. 47 
5. 0 1 5. 02 (d) 0 . 20 

13 . 20 13. 51 (d) 2. 29 
0. 39 0 .36 8. 33 
5. 86 6. 00 (d) 2.33 

Transpor ta tion for invest~ (d) SO . 00 - O. 02 - O. OS (d) 6o. OO - 0. 03 - 0 . 03 ment-credit ..... , ... .... - 0 . 01 - 0 . 02 

T otal operating expenseo. *3 2.3 1 t32. 49 (d) 0 . 55 t39.15 39. 64 (d) 1.24 

• I ncludes 0 . 37 r.cnt• undistributed expen,e. 
t Includes 0 . 39 cents u ndi,t rihuted expen•e. 
t lnrl ude• 0 . 02 rents u ndi•tributed expenoe. 
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Systematic Maintenan 

Cuts 
Cost 

Scientific 
organization, care 
training of employ 
and engineering supe 
sion of work have 
suited in improved 
formance of equip 

First, let us consider or 
zation. These mechanical 
partments are organized 
the underlying thought tha 
work of each department 

Overhauling motors in the shops of the New Orleans Public Service, Inc. The motor is 
mounted on a four-wheel carriage which supports it at a height convenient for the workmen 

a very definite relation t 
work of everv other de 
ment. and the whole , 
function as a unit with 
definite object of securin 
highest possible standar 
maintenance at the lowest 
sible cost. The duties of 

SINCE 1922, maintenance of equipment costs and 
car failures have declined steadily on the railways 
represented in the Electric Railway Association of 

Equipment Men, Southern Properties. as told in last 
month's issue of the JouRNAL. In Atlanta. Birmingham. 
Memphis and New Orleans. the average annual reduc­
tion in maintenance costs from 1922 to 1927 was $350,-
000. making a total of $2,100.000 for the six-year period. 
The average annual reduction in car failures was 77½ 
per cent, the maximum reduction in 1927 being 87½ per 
cent. The activities of the equipment men's association 
have been responsible in large measure for this out­
standing achievement. The free interchange of cost 
data and other maintenance figures, the discussion of 
common problems at the association meetings. and the 
inspection of properties in the cities where meetings are 
held have given this group of equipment men an entirely 
r.ew outlook. A spirit of competition. friendly yet 
earnest, has been created and has acted as a powerful 
force · for improvement. The specific reasons why main­
tenance costs on these properties were 49 per cent lower 
and car failures were 87½ per cent lower in 1927 than in 
1921 are worthy of careful study. 

department are clearly defined and the relations bet 
departments are thoroughly understood by all. 
organization of the rolling stock, and shops depart 
of the New Orleans Public Service. Inc., is shown h 
accompanying chart. 

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

To aid further in creating an organization which 
function smoothly, these companies believe in peri 
meetings of department heads for discussion of the p 
lrn1s and co-ordi nation of the work. Meetings of ! 
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epartment heads with carhouse foremen, at which oper­
ting costs and other maintenance data are discussed, are 
mployed to keep up an active, friendly rivalry for the 
duction of maintenance costs and car failures. 
Having developed an efficient organization and hav­

ng provided for competent, intelligent supervision of 
he work to be done, the next step in this improvement 
rogram appears to have been the development of a sys­
em of overhauling and inspection based on the old 
~axim that "an ounce of prevention is worth a pound 
f cure." In other words, preventive maintenance is 

thern Properties 
By G. C. HECKER 

· Special Engineer 
American Electric Railway A ssociation 

he guiding policy upon which the whole system 1s 
ounded. 

They have started out with the theory that a car in 
rst-class condition should, with proper periodical in­
pection, operate a certain number of miles before requir­
ng any extensive repairs or overhauling. Experience 
as indicated that on their properties this mileage is, 
oughly, 50,000. It is then assumed that at the end of 
hat period the car should be completely and thoroughly 
verhauled, with the expectation that it will successfully 
perate through another similar period. Supplementing 
he overhauling, these properties have inaugurated a sys­
em of rigid inspection on a 1,000 car-mile basis. Inspec-

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

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

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

1. Car equipment overhauling. 
2. Car body overhauling and painting. 
Car equipment is overhauled on a 40,000-car-mile basis 

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

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

SUPERINTENDENT 
Rolling Stock and Shops 

Depar-tmant 

Chief 
Clerk. 

Clerics 

'l«rlt.hmen 

Assistant 
to the 

Superintendent 

lnsP.ector of 
• Equ ipment 

Sprinkler­
men 

Wirn:hmen 

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

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

Testing motors before they are returned to service 

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

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

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

pinion-end up, the armature inserted and the pinion-en, 
frame head put in place. The brush-holder alignment i 
checked, new brushes installed and the brush tensi~ 
checked. The motor is then removed to the test floq 
where the armature bearings are packed with long fibc 
wool waste. 

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

Motors equipped with rewound armatures (and abot 
10 per cent of all other· motors in addition) are given 
load test, consisting of a 30-minute run, fifteen minute 
in each direction, at 150 per cent of the one-hour ratin~ 

Next, the pinion, previously heat 
in boiling water, is driven in pla 
and the armature shaft washer at 
nut drawn up tightly against th 
pinion. Limit-of-wear gages ar 
used to determine the discardin 
point of both pinions and gears at 
every effort is made to keep gear 
and pinions matched. The axl 
caps are loosely bolted to the mote 
shell, the motor is sprayed wit 
truck paint and returned to th 
truck overhauling position. 

In the meantime, practically all c 
the other electrical, mechanical an 
pneumatic equipment has been re 
moved from the car, sent to th 
proper department, thoroughly ove1 
hauled and tested and returned fc 
assembling. Also, the trucks ha~ 
been most thoroughly overhauled an 
the work of reassembling the equiJ 
ment begins. Before the trucks ar 
placed under the car, the motor cor 
trol, air compressor and lmzzt 
wiring are given a 1,500-volt a.t 
test for one minute. After the bod 
has been placed on the trucks an 
the motors connected, a series (l 

tests is applied to insure that a 
connections have heen proper! 
made. 

'Po illustrate the thoroughness with which armature: 
are overhauled, let us follow an armature through th; 
department. Armature overhaul is classified either ~ 
..dipped and baked" or "rewound," according to the wor 
clone on them. An armature of the first class is give 
a bar-to-bar test and also a 1,500-volt a.c. test for otl 

minute. All bands and dressings are removed, the con· 
mutator string band is painted, fillers are placed on lo 
coils and the core bands replaced. The armature is the 
cleaned and Dreheated for four hours, after which • 
insulation resistance is measured. Next it is dipped a1 
placed in the baking oven for at least 30 hours. T 
actual removal from the oven is determined by the 1 

sulation resistance which must be at least 0.6 megoh 
The armature is redressed and the encl bands replac 
the commutator is calipered and a light cut taken, aftc 
which it is slotted if necessary. A second bar-to-bar te! 
and a high-potential test are then applied, the commutate 
is covered with cardboard, the bearings fitted to th 
shaft and the armature returned to the motor departmen 

ELECTRIC RAILWAY JouRNAL-Vo/.73, No.14 
598 



Am1atures which require rewind­
go through substantially the same 
edure after being rewound. 
atures of this class, after being 

ipped of old coils, are checked for 
se or bent laminations and for 
t or sprung shaft s. 

Short-circuited field coils of mod­
motors are replaced with new ones 
the number to be repaired is so 
all that impregnating equipment 
not be justified. Field coils of the 
er• motors are stripped, given a 
ping and baking treatment , and 

oroughly tested to insure their tit­
ss for service. 

Employee education h as played an important part in improving maintenance practices 

[overhauling and testing of each piece of equipment are 
rough. The quality of the work is clearly reflected 
the steady decreases in the number of pull-ins due to 
uipment failures. Supplementing the thorough over­
uling methods, of course, is a carefully worked-out 
stem of inspection at each of the five carhouses, on a 

-car-mile basis. T hese inspections cover everything 
om the trolley wheel to the brake shoe. Careless in­

ion simply is not tolerated. If a car fails between 

ANALYSIS OF Il\l PORTANT CAUSES OF CAR FAILURES 

mpany cc!!::l~;· mi of l~~~umt,m
11M's0

%f:Ct9frPii8 
Ian ta . . . .. Armatureo. .. . • . . • • . . . 320 270 177 147 63 41 13 

Motorleads .. ~.... 271 177 80 32 13 12 9 4 
Hot journal•.. . . . 331 187 82 30 24 7 3 0 
Hot armature bear-

ing•........... 4S 40 
Controller,....... 292 191 
Brakes.. . ....... 397 194 

w Orlearu, Armature8 . .. . . . . 1,505 400 
FieldP, leads and 

cables ..• ..•••• 1, 168 
Geal'I! and pinion• 7 2 
Controllero.. . .... 280 
Airandhandbrake• 1,056 
Circuit breaken .. 44 

·ogbam. Hot journal•.... . 245 
Air brakee. . . . . . • 230 
Brake rigging..... 262 
Armatures.. . . . • . 277 
Fields. . . . ....... 211 

mpbis.. . . Armature• . ..... . 
Hot armature bear· 

315 
20 
54 

203 
20 

114 
141 
119 
325 
224 
93 

ings. .. .. ...... . . . . . 25 
Controllere .... , . . . . . . . 23 
Trolleys . ........ . . . . . 16 
Hot journals..... . . . . . I 9 

25 
156 
121 
56• 

43• 
1* 

13• 
57• 
s• 

31 
74 
67 

202 
192 

*Figure• for 1923 cover ollly fi rst nine months. 

21 
155 
69 
35 

12 
II 
12 
21 

' 16 
66 
70 

172 
130 

8 3 
79 21 
so 26 
20 13 

12 12 
s ·! 1 
8 2 
0 ' 31 14 

30 17 
29 32 

167 171 
141 11 7 

.. 

s 
30 
26 
II 

4 

' 2 

' 2 
20 
12 
36 

141 
119 

I 
10 
1 

0 
0 
2 
I 
0 

10 
8 

16 
80 
40 
39 

8 
1 
2 
0 

spection periods the records disclose the identity of the 
spector and he is cautioned by the foreman. A second 
ence takes him to the superintendent of equipment for 
stronger admonition and, on a third offense, he is in­
ted to find work elsewhere. 
Only light repairs are· made in a carhouse. Apparatus 
quiring major repairs is replaced with tested units. 

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

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

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

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

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

Portable Emergency Track 
Used in Los Angeles 

TRACK reconstruction work by the Los Angeles 
Railway has been facilitated by the use of portable 

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

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

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

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

For transportation to some distant points, the sections of portable track are carried on a fiat car 
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New Timken Truck 
Equipped With Artnature Shaft Brake 

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

SUBSTANTIAL reduc­
tion in unsprung weight 
has been accomplished in 

a new type of worm-drive 
truck, designed by the Timken 
Detroit Axle Company, by 
placing the brake mechanism 
on the armature shaft of each 
motor instead of the wheels or 

Disk brake on commutator end of 
each motor is actuated by two small­
diameter air cylinders. Wheel de­
sigQ simplified. Unsprung weight 
of new worm-drive model has been 
reduced to 2,445 lb.; total weight 

brakes of the type previously 
used. B r a k e material is 
moulded directly to the shoes 
and, for this reason, the total 
thickness of brake lining is 
usable. 

is 6,030 lb. The armature shaft is in one 
piece and the extended porti9n 

axles as has been customary heretofore. The new truck 
known as model 52, is similar in many respects to the 
model 51 truck exhibited last fall at the A.E.R.A. conven­
tion at Cleveland. The disk brakes, however, are an 
innovation for which many advantages are claimed. 
Besides the reduction in unsprung weight, the simplifi­
cation of wheel design is considered to be an important 
improvement. 

The armature shaft brake is mounted on the com­
mutator end of the motor. An extended armature shaft 
and housing containing a bearing to support the shaft 
are carried over the axle, placing the brake out in the 
clear. This brake consists of a 16-in. self-ventilating 
disk with two pairs of shoes on each side operated by air. 
The four shoes have a total area of 123.27 sq.in., which 
is slightly greater than the total lining area of two wheel 

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

Each pair of brake shoes is actuated by a small diam­
eter air cylinder through a lever and crank arrangement, 
which gives sufficient braking effort when using 50 lb. of 
air pressure to slip 26-in. wheels with normal passenger 
load. As the bottom of the disk is a considerable distance 
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a bove the top of the rail, it is 
not subject to wheel wash as 
a re wheel brakes. The cen­
tri fugal action of the disk will 
tend to prevent any oil, water , 
,dirt, etc., remaining on the disk 
in sufficient quantities to affect 
braking. No adjustment for 
wear is necessary until at least 
,one-half the brake material has 
,been worn away. When ad­
justment is necessary it is 
made by loosening the nuts 
holding the serrated levers in 
place against the serrated col­
lars and rotating the levers to 
compensate for wear and then 

The brake disk is acted upon by two pairs of brakeshoes, each pair being operated by a 
crank connected to a small-diameter air cylinder 

locking them in place. It is thought that only one adjust­
ment should be necessary in the life of the linings, which 
should be 20,000 car-miles or more. 

Because of the position of the brake in the clear be­
yond the axles, replacement becomes very simple. The 
whole brake and mechanism are entirely accessible from 
a pit and there is no necessity for disturbing any part of 
the car body, trucks, axles, or motors to replace the shoes 
or any other part of the brake. To replace shoes, the 
shoe crank and bracket assembly on each side can be 

s If ---64~ Max.whee/gage 

L----44/"spring 
centers 

~ - - - - 56%,. "Mi'n. wheel 9a:,e 

Elimination of wheel brakes has greatly simplified wheel design. 
By changing the offset, the truck can be adjusted to any desired 
track gage 

disassembled by removing three bolts. Shoes can th 
be removed by taking the nut off the crank. 

Due to the low coefficient of sliding friction betwe 
tire and rail, the braking stresses set up in the vario 
members are no greater than the driving stresses. If t 
operator should make an air application before cuttii 
out his controller, the stresses set up by locking t 
wheels with wheel brakes are considerably greater th: 
if the wheels are locked with the armature shaft b~ 
as under the latter condition the armature is slowed do, 
and locked with the wheels. There are no additiofl 
loads put on the armature bearings as an additional bea 
ing has been added in the extended housing to take ca 
of the static and torsional loading imposed by the bra~ 

Mounted at the top of the armature shaft disk is ; 
additional pair of shoes operated by hand. The tot 
area of lining on these shoes is 41.08 sq.in. per pair. Tl 
shoes are mounted on levers which are' carried by 
supporting bracket attached to the frame and cros 
member. This bracket is adjustable so as to center sho 
in relation to the disk. They are actuated by pulling • 
a link which operates the two levers carrying the shoe 

The new model truck without motors has a weight 
only 4,160 lb. Each truck is designed for two 50-h 
high-speed motors which will add approximately 1,8701 
to the weight. The total weight is 6,030 lb., of whit 
2,445 lb. is unsprung. 

The maximum weight which can be carried on the tv 
trucks of a double-truck car is 60,000 lb. Wheel g3j 
can be adjusted from a minimum of 4 ft. 8½ in. to 
maximum of 5 ft. 4-½ in. by varying the wheel offs• 

It is expected that these new model 52 trucks will I 
in production early in May. Already orders have oo 
received from the St. Louis Public Service Compan 
Chicago Surface Lines, Louisville Railway, Departme 
of Street Railways, Detroit, Cleveland Railway, Pitt 
burgh Railways, and Boston Elevated Railway. 

To orn;ri/ 

·- ------------------~---, -----------·--- tZ,?• Wheel hase--- -------------·-----·-----··' ---- __ :::- --
Under normal load the over-all height of the new truck is 29½ in. from the top of the rail. The minimum 

clearance is 3 is in. under the rear axle housing 
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TIE REQUIREMENTS 
of Electric Railways 

By 

HOW ARD H. GEORGE 
Superintendent <>f Way 

Cleveland Railway 

HERE are in the United 
States and Canada at the 
present time approximately 

,400 miles of electric railway 
ks, exclusive of electrified 

earn railroads. The total for 
nada is approximately 2,500 

iles, leaving about 40,500 miles 
the United States, in which 
cks there are probably not 

ore than 101,200,000 ties of all 
nds. There is no absolute rec­
d of the number of these ties 
at are substitutes for wood, or 

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

reported a total of 1,717 miles of 
track constructed with substitute 
ties, or a little less than 6¼ per 
cent of the total mileage report­
ing.* Out of the 156 companies 
reporting, 42, or more than 26 
per cent, reported no substitute 
ties ; and, from my personal gen­
eral knowledge of the properties 
not covered by the inquiry, I feel 
that it is quite safe to state that, 
had the data been secured from 
them, the percentage figure just 

of Railroad Tie Producers 

w many of the wood ties are 
ted. In 1922 one of the special committees of the 

nerican Electric Railway Engineering Association 
deavored to secure information relative to the extent 
the use of substitute ties and sent out an inquiry to 
of the principal street railway properties known to 
users of this type of tie, with a total mileage of 17,156, 
about 42 per cent of the total in the country. Replies 
re received from only 24 companies, whose total 

"leage was 8,477, or only 21 per cent of _!he total mile­
e in the country. These companies reported having in 
rvice a total of 219,415 substitute ties. The weighted 
erage spacing of these ties was found to be 4.3 ft., 
that the ties reported in this investigation represented 

little less than 180 miles of track 
The data referred to were so limited in their extent that 
was unwilling to use them as the basis for my analysis 
the situation as it exists at the present time. I accord­
ly sent out to a selected list of electric railways 

roughout the entire United States, which included every 
ge property and many of the smaller ones, a special 
ter, requesting this information for their properties. 
e list included about 165 companies and covered prac­
ally every state in the Union. Replies were received 
om 156 companies with a total of 27,572 miles of single 
ck. This is more than 67 per cent of the total electric 

ilway mileage in the country and may, therefore, be 
nsidered as forming a fairly accurate cross-section of 
esent practice in regard to the use of substitute ties 
the electric railway companies. The above companies 

given for track built with substi­
tute ties would be decreased. 

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

The use of treated ties by the electric railways is on 
the increase and is bound to go forward more rapidly as 
their financial condition improves. While there is still 
much to be desired iri this respect, it is probably safe to 
say that the prospects look better today than they have 
at any time since the war. As an economical proposition. 
the treatment of timber of any kind should not be figured 
in terms of first cost only. The thing that counts is the 
average cost per year of useful life. This is where the 
wood preserving business has failed to take fullest advan­
tage of the possibilities of promotion in a field which 
offers great possibilities in the line 0£ an increased mar­This incfodes the track i,~ New York City and Wasl1ingto11, 

C., with underground conduit sJstem. ket for its product. 
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It is well known that, in open track, the best untreated 
white oak tie obtainable today cannot be expected to give 
much more than ten years of satisfactory service, and 
other types of untreated timber proportionately less; and, 
furthermore, even when obtainable, its cost is as great 
as that of a pressure-treated red oak tie of the same 
dimensions, if not greater. In paved city track such 
white oak ties, if not disturbed, may be expected to last 
as long as the rail, where the life of the latter does not 
greatly exceed fifteen years, but it would certainly not 
be safe to replace another rail on these same ties. On 
the other hand, this is entirely feasible in the case of a 
properly treated tie, even in the case of relatively in­
ferior grades of wood, as we know they have a life of 
from 25 to 30 years under such conditions. 

CLIMATE AFFECTS LIFE OF TIES 

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

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

GENERAL AGREEMENT REGARDING TIE DIMENSIONS 

A survey of tie practice of 196 companies, members 
of the American Electric Railway Association, represent­
ing 28,086 miles of single track, indicated that 86 per cent 
of the total mileage replying used ties 6 in. in depth, 77 
per cent used ties 8 in. in width, and more than 64 per 
cent used ties 8 ft. in length. By far the largest part of 
those who did not use 8-ft. lengths specified 7-ft. lengths. 
Approximately 84 per cent of the mileage reporting was 
standard gage track, the remainder from 3 ft. 6 in. to a 
maximum of 5 ft. 4½ in. 

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

The essential difference between the requirements f 
a wood tie in paved track and one for open track is t1' 
for the latter the expense of replacement is relativ 
small compared with that in paved track, and the c 
sequential effect of tie failure does not make itself f 
in other elements of the track structure to the same 
tent as in paved track. Therefore, it is essential t 
only the longest-lived timber, and that which will pro · 
the greatest spike-holding power, be used. Otherwi 
premature loosening of the rails, with the certain seri 
damage to the pavement, and ultimately the entire t 
structure, is bound to result. Then there is the mat 
of rather close conformitv to the nominal dimensio 
The trench for an electric railway track is excavat1 
closely to given dimensions in order to disturb the mi 
mum amount of the adjoining pavement. Sometini 
there is laid a concrete base in the bottom of this trenc 
on which the track is afterward built. In either case 
is essential that the length and depth of the ties be ke 
quite close to the nominal dimensions specified. 

INITIAL Co::-.1PREss10N A PROBLEM 

There is one other factor in track construction whil 
it might be well to discuss at this time, which is impo 
tant in any type of track, but particularly so in track 1 

paved city streets, where subsequent maintenance oper 
tions at relatively frequent intervals is so expensive as 
be prohibitive. Even when sawn ties are used and 1 
plates are employed to better distribute the load over t' 
tie, it is impossible, when spiking the rail to the tie, 
eliminate all of the factors which are responsible for 
slight initial loosening of the rail when cars are fir 
operated over the track. There is a certain amount , 
compression which this loading will cause that tends 
bring the rail base and plate into more intimate conta 
with each other. It also compresses the wood fibers u 
der the tie plate and seats the tie plate more solidly t 

the tie to the point where the natural resiliency of t 
wood is brought into play and further loosening of ti 
rail fastening is materially retarded. Some woods 
much better in this respect than others. \Vhite oak, 
example, is probably the best, ·but it is not so suscep 
to treatment as many other woods of inferior qua 
It would be of material value to the electric rail 
engineers if the tie producers would develop accu 
data along this line for various kinds of wood and 
different surface finishes and for different method 
fastening the rail to the tie. 

The switch tie problem will probably never be a ser 
one with the electric railways for their track in 
streets, for the reason that the trench in which the t 
is installed is of such dimensions, and the special t 
work layouts frequently so complicated, as to m 
impracticable to use long ties, due to the difficulty 
installing and replacing them. For this reason the ma 
ity of the electric railways will probably continue to ins 
their special trackwork layouts on standard length er 
ties interlaced as may be found most practicable. 
general use of mechanical tamping machines has 0\"4 

come the difficulty previously experienced of tampii 
ties in special trackwork layouts. 
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eeping Cars Fit in Vancouver 
ritish Columbia Electric Railway repaints cars on 

70,000-mile basis, using enamel system 

HEN a street car of the British Columbia Electric 
Railway, Vancouver, B. C., has traveled 70,000 

~iles, which takes approximately eight months, it is held 
om service for entry into the overhauling shops. 
When the car comes in to the shop it is Ii fted off its 
ucks, which are delivered to the mechanical department 
mplete. Next the body of the car is lowered onto 
numy trucks and towed into the carpenter shop. Here 
1 the windows are removed and workmen go over the 

rs, floors, seats, and other portions of the car, com-
eting necessary repairs. Then the car is transferred 
to the paint shop. On arrival every portion of the 
r is washed and scraped where necessary. 
To facilitate the work the car is placed on its own 
ucks when it enters the paint shop. Body and trucks 
e painted at the same time, a spray being used on the 
cks. The body painting is done by hand, five coat-s 

ing used. The process takes approximately seven days 
om the time the car enters the carpenter shop until it 
ves the paint shop. 
The material used for painting the car bodies is a fire­
d enamel. About 5 gal. are used on city cars. In 
dition, I½ gal. of sash color, 1 ½ gal. of ivory paint and 
gal. of dull semi-finished varnish are also needed. It 
es 160 hours to complete this portion of the recondi­

oning. The cost, including material and labor, is about 
10. Interurban cars cost one-third more to paint and 
ondition than city cars. 
In addition to painting the cars, 170 trucks and service 
rs are painted in the shop. The motor coaches operated 

both the B. C. Electric Railway and its ·subsidiary, 
e B. C. Rapid Transit Company, go through the same 
ocess as is used on the cars, except that in the Rapid 
ransit Company's coaches the upholstery is cleaned. 
he coaches come into the paint shop approximately 
ery 90 days. The average output of the shops is nine 
rs per month. Seven painters and five helpers are 
ployed continuously on this work. 
While the paint shops are situated at Kitsilano along 
ith the mechanical department, the paint shop is en-

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

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

Mirror for Inspecting Converter 
BY s. M. SPINDLE 

fa~gineer Power Department Cleveland Railway 
Cleveland, Oliio 

W HEN repairing, inspecting or removing foreign ob­
jects from the interior of a synchronous converter 

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

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

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

PRIZE WINNERS 
in the 

June Issue 
;\TA :MEETING of the judges in 

fl. ELECTRIC RAILWAY ] OURN AL'S 
Maintenance Contest, to be held at 
association headquarters in New 
York on May 7, 1929, the second 
group of prize winners will be an­
nounced. There is a separate prize 
of $25 for the best item submitted 
from each department-equipment, 
track, electrical and bus. 

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

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

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

JOURNAL for printed folders giving 
full details of this greatest mainte­
nance competition in the history of 
the ind us try! 

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

The JOURNAL pays $5 for every 
item published, even though it does 
not win a prize. Make your mainte­
nance ideas pay dividends by passing 
them along to the other fellow I Don't 
watch others romp off with these 
prizes. There may be several win­
ning ideas that have been knocking 
around your department for months. 
Send them in now I 
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Rebabbitting Connecting Rods for Bus Engines* 
BY F. A. :MARSH 

S11pcri11tc11dc11t of Eq11ip111c11t 
St. Petersburg M1111icipal Rail.HI)' 

St. Pctcrsb11rg, Fla. 

W l lEN it was found expensive 
and unsatisfactory to get hus 

engine connecting rods reconditioned 
outside the shop of the l\hmicipal 
Railway of St. Petersburg. Fla., an 
arhor fur hahhitting was designed. 
This consists of three parts: a base 
with a circular portion extending up­
ward, a cap and a ½x2i-in. hexag­
onal head capscrew. To allow air to 
escape and fur replacing any babbitt 
which may be lust in leakage the con­
necting rods arc drilled with two 
holes. A i-in. hole is drilled parallel 
to the stem for the air and a ¼-in. 
hole is drilled to the top bearing por­
tion for babbitt. 

Rods arc cleaned thoroughly and 
then tinned. Shims, 0.005 in. thick, 

*S11b111ittcd in ELECTRIC RAILWAY JoLTR)',AL Pri:;c Contest . 
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Type of arbor used for re­
babbitting connecting rods 
of bus engines 

C C 

(OVER) 

Rail Clips for Emergency Repairs* 

FREQUENTLY 011 lines of the 
Toronto Transportation Commis­

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

llv F. \V. DROWLEY 

Noadmastcr /Vay Dcpart111c11t 
Toro11to Trw1sportatio11 Co111111issio11, 

Torouto, Canadu 

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

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

Clips of various lengths arc carried 
hy the emergency truck? and arc 
fastened in position quickly by stand­
anl splice bar drilling, with large 1i1a­

chinc bolts to replace the regular ' 
track bolts. 111 cases where rail ends 
have hruken in cast bound frogs or 
crosses, it is necessary to cut off about 
3 in. of the hall outside the casting 

-~ and drill a hole in the web to bolt the Repair of a broken rail made 
with a rail clip Repair dips for broken rail clip in place. \Vashers or shims arc 

*Submitted iu ELECTRIC RAILWAY JOURNAL l'ri:;c Coutcst. 
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Rebabbitting Connecting Rods for Bus Engines-Continued 

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

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

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

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

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

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

BY .R. J. FEN NELL 
Assistant Roadmaster Toronto Transporta­

tio11 Co111111issio11, Toronto, Ca11ada 

DUE to fracture along the bolt method of rehabilitation has been 
holes it has been necessary to developed whereby the broken sur­

remove from service on lines of the faces of the ball and web are evened -
Toronto Transportation Commission up by grinding and then a short Broken joint in the straight heel of a switch 

several switch and mate castings from length of simi_lar rail shaped to fit this 
the ends of which the ball and part of surface and the whole seam welded -
the web ha<l been broken. Ordinarily, with the metall ic arc. Finally. a pair 
these castings would go to the scrap of ¾-in. plates is applied and they, in 
heap, although they might have given turn, are seam welded at the top and 
from five to ten years' further service bottom. The accompanying illustra­
had it not been for the break. A tion shows the method of repairs. 

*Submitted in ELECTRIC RAILWAY Jot:R:-.:AL Prize Contest. 

Broken switch casting after repairs 
have been made 
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Overhead Poles Supported on Long Ties* 

BY ANGUS G. SCOTT 

Assistant S11peri11te11de11/ of Over/read Lines 
Clcvcla11d Railwa31, Clci•dand, Ohio 

FOR dump tracks where the rails 
are being shifted as the fill pro­

gresses. the Cleveland Railway has 
found it advantageous to support the 
overhead hy \\"Ood poles mounted on 
extra long ties. Formerly the poles 
were set in the ground, and whenever 
the track was shifted it was necessary 
to reset the poles and replace the over­
head. 

dirates how this idea can he used to f< 
Method used for fastening wood pole to tie 

advantage. and the sketch shows the 

\\Tith the new method of attach­
ing the poles to the ties it is mi­
necessary for the overhead depart­
ment to make any changes when the 
track is shifted. The track crew au­
tomatically shifts the overhead along 
with the rail, thus avoiding the ex­
pense of digging new holes and trans­
ferring poles and equipment. 

The accompanying illustration in-

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

*Submitted i11 ELECTRIC RAILWAY JOURNAL Pri:;e Co11test. 
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Overhead construction supported by poles 
mounted on long ties on temporary track 
at Cleveland 

Track Switch Box Support* 

BY \V. J. McCALLuir 
Foreman 1Va_,, Department 

Toronto Tra11sporlatio11 Commission, 
Toro11to, Ca11ada 

DUE to the increasingly heavy 
loads imposed by vehicular traf­

fic many bolted-on switch boxes on 
the tracks of the Toronto Transporta- 1 

tion Commission have been broken 
off from the casting. In this condi­
tion they drop below the level of the 
pavement, especially at the outer edge. 
To overcome this trouble a lug has 
heen incorporated in the switch box 
casting so that it rests on the top 
edge of a 3x3x½-in. angle, the latter 
heing welded to the lug. The angle 
in turn is supported by adjacent ties. Type of support used for switch boxes of 

the Toronto Transportation Commission 

*S11b111ilted ill ELECTRIC RAILWAY JOURNAL Pri:;e Co11tesl. 
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Emergency Splicing Ear* 
Bv JuLtus E. R EtFscnKEIDER 

E11gincer Itha ca Tmction Corpo,·atiun, Itha ca . JY. 1". 

Emergency tro lley car in use by the 
I th aca Traction Corporation 

FOR splicing broken trolley wire 
which is too old and worn to he 

deserving of permanent repair, a 
convenient emergency car is used by 
the Ithaca Traction Corporation. 
T his consists of an ordinary trolley 
ear with a hole drilled on each side 
of the hoss. The car is placed at 
the break with the broken cmb of 
the wire projecting upward through 

the two holes, as shown in the ac­
companying illustration. Clamps arc 
attached to the projecting ends to 
hold the wire in position. \ Vh ilc 
not su itable for use as a permanent 
repair job, this emergency ear has 
proved convenient for temporary use 
on account o f its cheapness and of 
the ease of installation. Such ears 
arc always carried on the · line car. 

*S11b111illcd i11 ELECTRIC R,\ILW,\Y JOURNAL l'ri:::c Co11/cst. 
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Double-Gage Crossover Relieves Congestion* 
]3y C. 13. HALL 

Chief Clerk Mcclw11ical Dcparlmcn/ Viryi11ia Electric & l'owcr Company, Xorfolk, /'a. 

C0 1 SIDERABLE congestion oc­
curred in the yards of the Vir­

ginia E lectric & Power Company, be­
cause the track gage for the electric 
cars is 5 ft. 2 in., while that for steam 
railroad cars which deliver material 
is 4 ft. 8½ in. To remedy this condi­
tion certain tracks were equipped 
with double rails and a double-gage 
crossover was installed. T his has 
brought about a yearly savi ng of 
$300 in hauling fees alone, and has 
speeded np the unloading of f rcight 
cars materially. 

The design and construction of the 
double-gage crossover was carried 
out by J. C. Newman, engineer main­
tenance of way, for the company. In­
stallation of a reversed split and stub 

,team~ ";l,,E!eclric 

C.l..separafo:, 
llan<lb~ 

~ 

Rolled gl/Q'rd. 
bolted guard ra11/.s 

5ectionlhroug_h Double Stub Sw. 
Showing Special 51 ide Plate and Bruce 

V ouble-gage crossover used in the yards of the 
Virginia Electric & Power Company 

switch on each turnout of the cross- together at the se;ims. The cost of 
over completes the through service the crossover was approximately $400. 
over a change in track gage. The Labor was the major item, since other 
special double-poi rited frogs were parts were mack of second-hand 
made up of old 70-lli. T-rail wclued lllatcrial. 

•s1,bmittcd i11 Eu:CTR!C RAILWAY Jo t; HXAL Pri::c Co11/csl. 
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New Offerings of USEFUL 
New Mack Bus Has Low 

Engine Speed 

IN A NEW Mack bus recently put 
on the market, the motor has a 

4¼x5½-in. bore a'nd stroke, and is sus­
pended at four points in Mack Rub­
ber Shock Insulators. Although 1 IO 
hp. is developed, the engine speed is 
kept as low as 1,700 r.p.m. The six 
cylinders are cast in block having 
remo\'able heads in pairs. The crank­
shaft is drop forged, case hardened 
and counterbalanced with integrally 
forged counterweights. Fuel feed is 
optional and electric pumps, vacuum 
tanks, or both, are available. Car­
buretor is of Zenith double venturi 
type, model 105 DC, I¼ in. T he 
capacity of the gasoline tank is 80 
gal., being mounted on the right side 
in a cradle suspended 011 three rubber 
shock insulators. 

Final drive is of the dual reduction 
type, having a full-floati11g rear axle, 
with a one-piece banjo drop forging 
of heat-treated chrome-nickel steel. 
Model BK is available in two stand­
ard wheelbases, 233 and 265 in., 
either of which is suitable for city 
type or parlor car bodies. The 233-in. 

Equipment 

The Parlor body on the 233-in. wheelbase chassis will accommodate 29 passengers 
while the 265-in. wheelbase type can carry a parlor body for 33 passengers ' 

with seat centers of 34½ in. , 29 pas­
sengers may be accommodated, even 
with the use of reclining chai rs or 
other similar models. 

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

vacuum booster attachment by means 
of which additional power may be 
exerted on all four wheels with but 
litt le effort on the drivers part. T he 
total braking area of both sets is 759 
sq.in. and of the hand brake, which 
is mounted separately, 144 sq.in. 

Water-Cooled Carbon' 
Electrode Holder 

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

FOR heavy-duty welding by the 
carbon-arc process, a new water­

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

chassis equipped with a 96-in. city 
type body, having seat centers of 
30 in., will accommodate 29 pas­
sengers, or with seat centers of 28 in., 
33 passengers may be accommodated, 
while the 265 in. wheelbase chassis 
will accommodate 37 passengers. The 
265-in. chassis, equipped with parlor 
car body having 30-in. seat centers, 
will accommodate 33 passengers , or 

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

Four-wheel brakes of the expand­
ing mechanical type enable model BX 
to travel with safety at high speed. 
Augmenting these brakes is the 
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The weight of the new type holder 
is 3¼ lb. The hose which carries the 
water is also used to carry the cable 
to the holder. E.,ch of the two water 
tubes contains a small light cable from 
the connector to the holder. The 
water flowing through the holder also 
acts as a cooling agent for the cable. 
The carbon-holder consists of coiled 
copper tubing through which water 
circulates. The carbon electrode is 



W atcr-cooled carbon electrode holder 

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

Recent Developments in 
Atomic-Hydrogen W elding 

Bv PETER P. ALEXANDER 
Thomso11 Research Laboratory 

General Electric Company 

RECENTLY a new method for 
atomic-hydrogen welding has 

been developed in the laboratories of 
the General Electric Company. The 
apparatus used is simple, consisting 
of a support to hold the tungsten 
electrodes and two tubes directing a 
hydrogen flame around them. All 
energy which is supplied to the weld 
is from the electrical circuit, while 
the gas serves only to shield the elec­
trodes, to protect the metal from 
oxidation, and to increase the effi­
ciency of the arc. . 

There are several processes using 
the indirect arc for welding, but they 
are inefficient. It is only when air 
is replaced by hydrogen that the 
efficiency of the process of indirect 
arc welding is increased to such a 
degree that it becomes a successful 
process. All the energy is coming 
from the electrical circuit, so it is 
essentially an electrical welding 
method and yet it possesses all the 
characteristics of a gas-welding 
process. This process is adaptable to 
the welding of thin materials. Another 
field of its application is welding of 
special alloys and those with a low­
melting point. Since in the atomic­
hydrogen process the electrodes are 
non-consuming, the material can be 
added to the welded plate from a 
special welding rod of any desired 
composition. If it would be at­
tempted with direct arc, it would be 
found that if the electrode has high 
chromium or carbon, it is almost im­
possible to maintain an arc. How­
ever, if the arc is maintained inde-

I ' 

pendently, this rod could be used 
quite easily. 

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

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

Spring-Cushioned Rattan 
Seats 

COMFORT and durability are the 
features claimed for the new rat­

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

l 

. L 

The leather facing provides a flexible edge 
for the deep spring cushion 
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in. wide, 4½ in. deep at the front 
rear and 5½ in. at the crown, is 
holstered in canvas-lined rattan 
top and edged all around with bro 
taxi grain leather. This leather f 
ing, while adding to the appearanc 
the seat, serves the more useful p 
pose of providing a flexible edge 
the spring cushion, thus allowing 
deep spring-edged type of constr 
tion and providing a more co 
fort?ble and durable seat than 
sible with an all-rattan upholste 
Another advantage claimed for t 
seat is the elimination of complai 
by women passengers resulting fr 
torn clothing which would be cau 
by projecting pieces of broken rat 
on the edges of the ordinary rat 
cushion. 

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

High-Conductivity Lips fo 
Trolley Ears 

W ITH the idea of iowering o,· 
head !mt maintenance cost 

reducing the arcing and burning 
trolley ears, the \V cstinghou~e El 

New trolley ear wi th high< onductivitv 
copper lips 

tric & l\lanu facturing Company 
developed their new "Champio 
trolley ear. Experience shows th 
trolley ears burn out rather th 
wear out by the abrasion of the trs 
ley wheel or shoe. If the mate · 
used in the lips of the trolley ear h 
a conductivity equivalent to the tr 
~ey wire used, some of this buruii 
will be eliminated. This is ac 
plished in the "Champion .. ear 
using lips made from bronze or co 
per sheet having high conductivit 
This sheet is blanked and shaped wi 
loops formed on the top into whi 
an aluminum-copper alloy of \'e 

high strength is cast by the pen 
nent mold method. This assures 
metal under the trolley wire of hi 
conductivity and also a strong ho 
These ears are manufactured in 9-i 
and 15-in. lengths for Kos. 00, 
and 0000 round wire. 



NEWS of the Industry 

Fare Increase Sought 
1 ,mpany in Portland, Ore., wants l0•cent 

cash fare. Five-year comparative 
income statement 

◄ACING declining revenues, incr:eas-
ing operating expenses and taxes, 

Id increasing capital investment, the 
~rtland Electric Power Company, Port­
,d, Ore., filed on April 22 with the Public 
rvice Commission a new tariff calling 

an i11crease in the basic adult fare on 
y linl's from the existing 8-cent cash 
d six tickets for 45 cents to a straight 
cent cash fare. The tariff also calls 

Preliminary announcement of the fare 
increase asked by the company was made 
to a group of prominent Portland business 
men_ by M_r. Gri!fith at a luncheon meeting, 
April 19, m which the reasons for the in­
crease were fully discussed. 

Harley Johnson Safety Awards 
A new safety record was established by 

employees of the Chicago Rapid Transit 
Company during 1928, when less than 3½ 
per cent of the 5,848 men and women in 
service sustained lost time or disability in­
juries. 

MPARATIVE INCOl\lE STATEMENT OF CITY LINES OF PORTLAND ELECTRIC POWER 
COMPANY 

Total A v~rage Rate of 

ar n?::~e ~x-:~:::,~ :~~~!I Taxes a~:tr:~: 
O

r:;~~:g 1c:;i1i:f P~;~;t 
4 $4,874,681 $3,658,111 $97,604 $339,127 $4,094,843 $779,837 $19,459,967 4.01 
S 4,835,977 3,682,582 98, I 81 289,960 4,070,7H 765,253 I 9,676,919 3. 89 
6 4,755,770 3,753,060 95,951 325,740 4,174,751 581,018 19,830,388 2.93 
7 4,630,431 3,729,748 • 94,645 358,045 4,182,439 447,992 19,936,384 2.25 
8 4,523,475 3,789,850 91,496 379,218 4,260,565 262,909 20,050,846 1.31 
Depreciation iocluded In operating expenses is depreciation found by Public Service Commission for rail 

11 plus depreciation on buses. , 

an increase in school children's tickets 
t>m 25 to $1 to twenty for $1. The 
isting 8-cent fare was put into effect 
~y I, 1922, when it was increased from 
ents. The step from 5 to 6 cents was 

<en on Sept. 15, I 918, these two in­
~ascs being the only ones ever asked 

the Portland company. Under the 
~ly-filed tariff universal transfer privi­
es are to be continued. 
lfhe new tariff was accompanied by a 
ition by Franklin T. Griffith, president, 
ting forth in full the reasons why re­
f from a situation rapidly growing in­
erable is desired. Showing that the 
e of return on the capital invested in 
lway property has steadily declined from 
~r to year from 4.01 per cent in 1924 
1.31 per cent in 1928, the petition states 

•t the company faces "confiscation of 
i property and demoralization of the 
vice" if relief is not granted, and invites 
1>ublic hearing where interested persons 
:y have the opportunity to examine all 

1 • les of the problem. 
I- he communication contained a compara­

e income statement for the years 1924 to 
~. and elaborated at some length on the 
tors influencing the decrease in annual 

operating income of $517,000 in that 
iod. The decline in gross revenues was 

1rged principally to the increased use of 
private automobile; the increase in 

:rating expenses, in spite of labor saved 
ough an increasing use of one-man cars, 
the expense of operating unprofitable 

litions to service forced on the company 
the absolute necessities of a growing 

nmunity. The increased capital invest­
nt involved in these service extensions, 
ich have been effected largely through 

lines, has amounted approximately to 
I0,000 in the four-year period, an item 
tributing to the decreasing rate of re­
n. A reconstruction program facing 
company in the near future is cited as 
added reason for immecliate relief. 

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

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

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

5¼ Per Cent Interest for New 
York Subway Notes 

Controller Berry, of New York City, 
has announced that the new subway 
construction notes, on which he is about 
to call for bids, will bear interest at the 
rate of St per cent. These are four­
year notes, complying with the Board 
of Estimatc's policy, under which the 
city will raise out of taxes a large 
part of the money it needs for the 
construction of the new municipal subway. 

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

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

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

Trainmen Stirred by St. Louis 
Company's Statement 

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

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

The Transit News article pointed out 
that fares are largely governed by the 
wages paid employees, that the 5,500 em­
ployees of the Public Service Company 
are paid a total of nearly $10,000,000 a 
year in wages, a sum approximately two­
thirds of the operating cost. The article 
contended that the men are receiving higher 
wages than the average paid in other 
cities. It expressed regret that the rider~ 
could not pass on the wage question similar 
to · the recent vote on the question of 
whether the wages of the city's fireme11 
shoulcl be increased $25 a month, a meas ­
ure which was defeated. 

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

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



improperly seek to shift in advance to the 
street car men the public criticism you ex­
pect from that request." 

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

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

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

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

Levis Banquets H. E. Weyman 
Some managers are roasted and others 

are toasted. H. E. \Veyman, general 
manager Levis Tramways, Levis, Que., is 
in the toasted class. On April 2, some 

• 150 of his fellow-citizens honored him 
with a banquet to mark his energetic work 
as president of the Chamber of Commerce 
and his fifteenth anniversary in the rescue 
and upbuilding of the Levis transporta­
tion system. With the banquet came a 
permanent reminder of the occasion in 
the form of a fine set of tableware. 

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

"The hero of the f ete,11 
( to translate 

Le Q11otidie11 literally) in a happy reply 
to the Mayor, said this occasion proved 
that an overwhelmingly French-Canadian 
community could take an Anglo-Canadian 
to its bosom. He hoped that the example 
of Levis in this respect would be a prec­
edent to others. After thanking his 
friends for their gift, he discussed the 
advantages of the Levis district as one 
offering 12 miles of first-class harbor with 
the further advantage of being able to 
build double-deck piers without the neces­
sity of excavation. Since publicity was 
imperative in these days, the Chamber 
had distributed broadly during the year the 
first publication of note on the merits of 
the district. 

l\1r. \Veyman was followed by Noel 
Belleau, a noted lawyer who said: "You 
sec before you a man of tranquil mien 
who labors unceasingly for the good of 
his community and who is astonished to 
find that his work is appreciated by all the 
world." Continuing, Mr. Belleau related 
how :Mr. Weyman had restored the Levis 
tramways system and made it a matter of 
community pride ; and that when he com­
pleted this work, he must have said: "Now 
I belong to the people," as evidenced by 
his splendid rejuvenation of the Chamber 
of Commerce. 

The Chra11icle-Tele.qrapli, of Quebec, 
the big city opposite Levis, took note of 
the banquet in an editorial entitled "Levis 
Forges Ahead." Of Mr. Weyman, it 
wrote: "He has not only brought the 
public utility in question to a high station 
of efficiency but-most unusual feat-has 
made it a popular institution in the com­
munity." 

Bootlegging of Rides 
Prohibited 

A LAW passed by the Maryland 
General Assembly to permit own­

ers of automobiles to transport fellow 
employees to and from their work for 
for pay has been signed by Governor 
Ritchie to become effective on June 1. 
Car owners who plan to engage in this 
kind of service will be required to 
obtain an employees' certificate of con­
venience from the Public Service Com­
mission, at the same time filing the 
names and other information dealing 
with those they plan to transport. 

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

Theatre Party for Metropolitan 
Section Members 

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

$7,000,000 Capital Outlay to 
Handle 80,000 Stadium Crowd 
Cleveland's new civic stadium will cost 

$2,000,000. Its capacity is estimated at 
80,000. Properly to care for the crowds 
expected to attend the events there will 
entail an expenditure of $7,000,000 on the 
part of the Cleveland Railway. President 
Alexander said that a number of studies 

part of the city. It would cost $7, 
but the cost would be materially 
if it were constructed in conjunctio 
other proposed subways." 

Mr. Alexander said the possibilit:11 
ing the Big Four t racks, which ru1 
the Terminal area at low level i~ 
present Union Depot, had been con 
but that he did not think such an a~ 
ment would be satisfactory. He sai 

"That would make a stub arrang 
\Vhen one train was loaded another 
have to back in. Trains can be loa 
dispatched much faster with a loop, 
there is continuous movement." 

Railway Participates in Balti 
Products Week 

The United Railways & Electric 
pany, Baltimore, did its part towa 
great success of "Baltimore Pro 
Week," observed from April 22 to 
27, during which almost all the 
town stores showed products ma 
tured in Baltimore in their display; 
dows. There were about 300 ela 
exhibits. 

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

The company printed 150,000 o 
guides. Of this number 100,000 
placed in the street cars, 25,000 
distributed among the public s 
children, 15,000 were distributed t 
pupils of the parochial schools an 
000 were mailed by the United or 
tributed through the company's b 
of information. The company sai 

"Among the most important of 
more's products is safe, econo 
convenient street car transportation 
round figures 300,000,000 such rides 
produced in 1928. The railway ind 
of Baltimore, carrying hundreds 
thousands daily between homes. 
tories, stores, churches, business o 
construction projects, theatres 
home again-is one of the city's 'cs 
tial industries.' Its products-street 
rides-are among the city's 'esse 
products.' Its duty is public ser 
The United Railways is proud of 
timore and proud of its opportunit 
serve Baltimore. I ts lines are links 
tween the homes of Baltimoreans 
the exhibits of 'Baltimore Prod 
Week'--cvery week throughout 
year." 

The compa11y,also helped to boost 
exhibit by displaying dash signs on 
the cars. These read: "Among B 
more's Chief Products-Street 
Rides-Nearly 300,000,000 Produced 
1928." 

It was explained that the 300,000, 
included revenue and transfer pass of possible rapid transit facilities to handle 

stadium crowds had been made by the en- gers. 
gineering firm of Parsons, Klapp, Brincker-
hoff & Douglas in connection with their Medals for Safe D riving-Twen 
transportation survey for the Cleveland four operators of the Pittsburgh M 
Railway. He is quoted: Coach Company, subsidiary of 

"The most feasible plan is underground Pittsburgh Railways, were awar 
operation on a loop starting at the Termi- medals at a party given in their ho 
nal tracks, north in \Vest 9th Street to on March 20. T. W. Noonan, in cha 
Lakeside Avenue, east in Lakeside to East of the Pittsburgh :Motor Coach C 
9th Street and south on East 9th Street to pany, praised the 24 men and then C. 
Huron Road, connecting with the Euclid Graham, Jr., manager of the Pittsbu 
Avenue subway, which would carry the office, Ocean Accident & Guara 
loop back into the terminal area. Company, presented the medals to 

"This route would be accessible to sur- me1i. There were mu~ic, refreshme 
face cars and rapid transit trains from any a11d entertain1111•nt. 
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merican Standards for Track 

l Bolts and Nuts 

Proposed American standards for track 
Its and nuts, as recently approved by the 
b-committee of the sectional committee 

the standardization of bolt, nut and 
vet proportions, are ready for criticism. 
rack and way departments of all electric 
ilways will be interested in this new 
oposed standard . . The _Proposal is _i~ ~en­
tive form for d1scuss1on and cnt1c1sm. 
opies may be obtained by addressing C. B. 
ePage, assistant secretary of the Amer­
an Society of Mechanical Engineers, 29 
est 39th Street, New York, N. Y. 
The dimensions given have been deter ­
ined from data obtained by tests which 
ere carried on under the direction of the 
b-committee, and in co-operation with 
e rail committee of the Engineering Di­
sion of the American Railway Associa-
on. 
The sectional committee consists of 46 
embers representing manufacturers, con­
mers and general interests. It was or-

anized by the Society of Automotive En­
ineers and the American Society of Me­
anical Engineers, as joint sponsors, under 
e procedure of the American S tandards 
ssociation. 

Traffic Studies Planned 
in St. Louis 

Traffic studies to be the basis of recom­
endations to the Transportation Survey 
ommission at St. Louis, Mo., are now 
cing made by R. F . Kelker, Jr., Chi­
ago, engineer for the commission. 
Initial studies and reports will take up 
c present railway lines and how that 

ervicc may be speeded up and existing 
urface routes be used to a fuller extent. 

Mr. Kelker will work out a plan for re­
outing street cars in the downtown sec-

~

·011 without increasing trackage. T he 
isting downtown lines are now taxed 
their maximum capacity in the morn­

g and evening rush hours, while many 
portant lines that, it is felt, should enter 

this district directly, now merely skirt it. 
In a maximum half-hour in the afte rnoon, 
31 cars enter the district bounded by 
·inth Street, Washington Avenue, Fourth 
nd Pine Streets. It is said that Mr. 
elker hopes through rerouting to bring 
maximum of 349 cars into this section 

n the maximum half-hour. 
Preliminary studies have revealed that 

he average speed of the St. Louis street 
rs compares very favorably with that 

f cars in other cities. It has been found 
hat the lines with modern cars and facili­
ics for quick loading and unloading of 

ssengers and quick acceleration and re­
ardation have much higher speed aver­
ges than the lines with old equipment. 
As is well known Mr. K elker contends 

hat before expensive rapid transit facil i­
ies are installed, a city should make full 
nd effective use of all existing facili ties. 
c favors subways only as a last resort. 

Canadian Association to Hold Silver 
ubilee-Montreal has been selected as 
he meeting place for the Canadian 

Electric Railway Association. The con­
,·ention, which will mark the 25th anni­

ersary of the founding of the associa­
ion, will be held at the Stad ium on 

µ une 5, 6 and 7. ConveJJtion headquar­
ers will be at the Windsor Hotel. 

COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 
April !9-May 3-Chamber of Com­

merce of the United States, annual 
meeting, \Vashlngton, D. C. 

April 30-May 3-Arkansas Utilities 
Association, Arltngton Hotel, Hot 
Springs, Ark. 

Jfay 1-3-Indlana Public Utllltles 
Association, Indiana Gas Association 
and Indiana E lectric Light Associa­
tion, annual joint convention, Hotel 
Gary, Gary, Ind. 

llfay 3-Metropolttan Section, Amer­
ican Electric Railway Association, 
33 West 39th Street, New York, N. Y. 

llfay 9- Central Electric Rallway 
Master Mechanics' Association, Lima, 
Ohio. 

May 13-15-Natlonal Highway Traf­
fic Association, annual meeting, Stev­
ens Hotel, Chicago, Ill. 

llfay 15-Centrai Electric Railway 
Traffic Association, Fort \Vayne, Ind. 

lllay 15-Association of Electric 
Railway Equipment Men, Middle 
Atlantic States, semi-annual meeting, 
Wllmlngton, Del. 

lllay !O-f3-Natlonal Conference on 
City Planning, annual meeting, Buf­
falo and Niagara Falls, N. Y. 

June 3-6-Natlonal Association of 
Purchasing Agents, annual conven­
tion, Hotel Statler, Buffalo, N. Y. 

J1111e 5-7-Canadlan Electric Rall­
way Association, annual convention, 
Montreal, Quebec. 

June !1-!!-New York Electric Rall­
way,Assoclatton, Blut!'. Point, N. Y. 

J1me !7-!8-Central Electric Rall­
way Association, Michigan City, Ind. 

July !~-!6-Electrlc Railway Asso­
ciation of Equipment l\Ien, Southern 
Properties, Lafayette Hotel, Lexing­
ton, Ky. 

July !6-117-Central Electric Rall­
way Accountants' Association, An­
gola, Ind. 

Aug. 15-16- Wisconsin Utllitles 
Association, Transportation Section, 
Hotel Northland, Green Bay, Wis. 

Aug. !7- National Association of 
Railroad and Utilities Commission­
ers, Glacier National Park, Mont. 

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

Rerouting H elpful in Atlanta 

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

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

Wherever possible cars are turned back 
at the so-called "railway gorge" to make 
a loop without crossing the downtown sec­
tion. Where this is not possible, cars have 
been rerouted to use the new viaducts and 
relieve the crossings at Peachtree and 
Broad Streets. Only where absolutely 
necessary do street car lines now cross 
from east to west and vice versa. 
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Consideration of Louisville 
Increase Deferred 

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

Partial Relief in Iowa 
An act partially relieving electric raif­

ways of' the burden of paving between• 
tracks has been passed by the Iowa 
Legislature during the present session. 
It provides as follows: 

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

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

All repairs or maintenance between 
and 1 ft. outside the rails made neces­
sary by the operation of the street rail­
way and any other repairs or main­
tenance made necessary by the opera­
tion of the street railway shall be made 
by the railway and if not so made, the 
city shall have the power to make such 
repairs and assess the cost to s1-1ch 
company. 

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

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



Recent Bus Developments 
Jitneys Ordered Off 

Chicago Streets 
ix small jitney companies which 

been operating a total of 75 'buses o 
northwest side of the city of Chicago 
5-cent fare, have been ordered by M 
pal J ud!fe Damron to cease opera 
pendmg issuance of permits. 

Railways Dominate 
Bus Field 

Companies in Toronto, Hamilton 
Montreal greatly strengthen their 

positions as common carriers 

and 

T HE recent acquisition by the Toronto 
Transportation Commission of four 

independent interurban motor coach lines, 
which gives the publicly-owned railway 
system control of practically every line 
operating into and out of the Queen City, 
recalls to the Canadia,i Financial Post 
similar consolidations which have been 
effected in Montreal, Hamilton, and on 
the Pacific Coast. 

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

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

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

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

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

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

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

No-Parking Speeds Up 
Baltimore Traffic 

NO-PARKING regulations put 
into effect on Fayette Street, 

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

_Resolutio1:1s subsequently adopted b 
City Council, however, enjoined the 
from interfering with the operati 
these independent lines. 

Alderman Joseph C. Ross argued t 
the, order were to be enforced the Co 
would be showing favoritism to the 
cago ~Iotor Coach Company, whi 
operatmg buses on Chicago streets 
JO-cent fare with no authority fro 
city. To this Alderman Jacob M. 
replied that the Chicago Motor Coach 
pany ~,-~s pr?tected in its rights 
court mJunct1on. 

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

Substitution in New Brunswick­
lie Service Co-ordinated Transp 
Newark, N. J., has been authorized 
the City Commission of New Br 
wick, N. ]., to remove its tracks 
overhead structure on Schuyler 
French Streets and Codwise Avenue 
to abandon the Middlesex line run 
between New Brunswick and P 
Amboy. Buses will be substituted. T 
will connect with buses operating 
tween Plainfield and Metuchen. 
date for the substitution has not b 
announced. 

Another· Step in Taggart Tangle Buses to Lynchburg's Union Statio 
That no additional taxicabs be al- Authority to abandon its railway ser 

lowed to operate in Seattle for an entire from Main Street to the Union Statl 
year, and that present operators be in Lynchburg, Va., has been gran1 
placed under rigid new city regulation, to the Lynchburg Traction & Li~ 
are requests made to the city officials Company, after a hearing before 1 
by opponents of Sam W. Taggart and Virginia State Corporation Commissij 
associates, who are seeking an exclusive The company will substitute bus serv!I 
taxicab franchise. At the suggestion of An agreement between the company a 
John E. Carroll, president of the City the City Council of Lynchburg was p1 
Council, an amendment to the existing sented at the hearing. With the pe 
taxicab ordinances is being prepared by tion was filed the answer of the ci 
T. J. L. Kennedy, corporation counsel. in which the city joins in the petitic 
This measure will be in keeping with The company is to reroute its Cab 
the views of George B. Avery, super- Street bus line to care for travel to a· 

Buy NEW MOTOR COACHES intendent of public utilities, who has from the Union Passenger Station. Ca 
To return to the Toronto development: sought to preserve competition in the are not to be removed from the Uni 

Immediately after taking over the four taxicab business under stricter city con- Station line until the company provid 
lines, the Toronto Tra11sportation Commis- trol over rates and the number of taxi- new buses for the route. 
sion announced the purchase of 35 new cabs in service, instead of granting the Southern Pacific Seeks to Buy Ca 
coaches, which brings the total equipment Taggart monopoly measure. fornia Bus Line-Permission has be, 
operated by the commission up to 221 Rate-cutting to the point of competi- sought of the California Railroad Co1 
vehicles. This is made up as follows: tion with the Seattle Municipal Street mission by the Southern Pacific Mot 
Buses and coaches operated prior to the Railway by taxicabs hauling five pas- Transport Company, the motor sta! 
purchase, 171; buses and coaches acquired sengers for one fare has afforded the subsidiary of the Southern Pacific Cor 
with the routes, 15; coaches ordered, 35. Taggart interests grounds for one of pany, to purchase all of the outstandii 
· Ten of the new coaches are of 17-pas- their strongest arguments for a monop- stock of the California Parlor Car Tom 
senger capacity, with reclining chairs. oly. Inc., Los Angeles, for $75,000. 
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I Financial and Corporate 

W ichita Reports Presented 
Plan taking shape under which local syndi­

cate proposes to take over Illinois 
Power & Light holdings 

REPORTS made by the engineering 
firm of Black & Veatch, Kansas City, 

and Clinton H. Montgomery & Company 
ha\·e been submitted to the city of Wichita, 
Kan. The first, an engineering firm, and 
the other one, accountants, were employed 
bv the city last fall to make a valuation 
of the rail lines and to audit the books 
of the Wichita Railroad & Light Com­
pany. With the reports in hand, negotia­
tions have begun looking toward a valua­
tion as a rate base,. the fixing of new 
fares which will apply both to street cars 
and buses, with a free transfer between, 
and the working out of a new franchise. 

The Wichita properties, namely, the 
Wichita Railroad & Light Company and 
the Wichita Motor Bus Company, are 
under option from the Illinois Power & 
Light Corporation as of March 1, 1927, 
to a syndicate in which 1[essrs. Campbell, 
Wheeler and Clevinger are interested. 
This contract gives the \Vichita group 
three years, if necessary, to refinance and 
purchase the property. Involved in the 
program is the securing of a new franchise , 
the working out of a new fare schedule 
on both street cars and buses. and the 
rerouting of the latter. 

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

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

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

$15,000,000 Bonds Urged 
Expert for Detroit municipal railway says 

system can not keep pace with improve­
ments by financing them with earnings The Wichita Transportation Company 

was organized as a holding company of 
the other two companies, but since the D ETROIT'S municipal railway is 
street railway was under the jurisdiction charging a fare insufficient to meet 
of the city, white the bus operation was the demands that arc being made upon 
under 'the jurisdiction of the Kansas Pub- the system for extensions and improve­
lie Service Commission, the Wichita ments in service, and the Council should 
Motor Bus Company was organized, en- be asked to authorize a bond issue of 
tirely separate from the original company, $15,000,000 for the use of the department, 
the Wichita Railroad & Light Company. John H. Morgan, auditor for the munici­
Through the Public Service Commission, pally-owned Jines, has so informed the 
the company succeeded in getting a new members of the Street Railway Commis­
schedule of fares on the buses, as well as sion. The zystem cannot keep pace with the 
a rerouting, the bus fares being 8 cents growth of the city on the present revenue 
cash, two fo r I 5 cents, five for 35 cents because earnings are insufficient. 
and 24 for $1.50. For the present construction year the 

Nearly two years ago, a proposal was., Council has tentatively authorized the ex­
submitted to the City Commission asking penditure of $5,600,000 for improvements, 
for an equitable franchise and for an in- extensions and new equipment. Mr. Mor­
crease in the street car fares to that of gan said that this money cannot be obtained 
the buses. The present street car fare from the present revenue of the system. 
rate is 6 cents cash, nine for 50 cents, re- No suggestion was made at the session 
suiting in an average fare of 5.88 cents. at which the Morgan report was presented 

The Kansas Legislature last winter to increase the fare, although figures com­
passed a so-called, home rule bill, apply- piled by the American Electric Railway 
ing to cities of 90,000 people and more, Association reveal that the average fare 
which would vest the jurisdiction over the in the country is now in excess of 8 cents 
buses in the City Commission, if and as compared with 6 cents in Detroit. 
when a franchise were granted to com- In lieu of an increase, Mr. Morgan 
panics operating both facilities. In the suggests that the Council be asked to ap­
Wichita case, the franchise would prob- propriate $15,000,000 to be used by t~c 
ably be granted to the Wichita Transpor- D. S. R. as it is needed. The street ra1l­
tation Company. way department could then use this money 

Important Deal Rumored 
in Michigan 

Well-substantiated reports are to the 
effect that the Michigan Central Railroad 
is closing negotiations with the committee 
of bondholders for the purchase of the de­
funct Michigan Railroad's interurban lines 
between Grand Rapids and Kalamazoo, 

to provide better service and also to con­
struct lines to newly-developed sec­
tions of Detroit. 

Mr. Morgan satd that the present method 
of financing cannot continue, and suggeste!I 
that the commission go before the Council 
and "lay all cards upon the table." The 
city is paying to private interests 6_ per 
cent for money loaned and by bond issue 
could go out and borrow the money for 
4½ per cent he said. 

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

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

$29,357,465 Value 
City Engineer so reports on property of 

Market Street Railway, San Francisco 
:n preliminary :tatement 

V ALUATION of the properties of the 
. Market Street Railway, San Fran­

cisco, Cal., in their present condition is 
placed at $29,357,465 by City Engineer 
O'Shaughnessy. This is an increase of 
$2,991,099 over the figures of 1921, due, 
accordin.g to Mr. O'Shaughnessy, to in­
crease tn cost of materials and labor. 
The final report in eight volumes of 500 
pages each is expected to be ready in sev­
eral weeks. The report just made public 
is a brief summary of the completed set-up. 

VALUATION DETAILED 

Valuation of 'the lines of the Market 
Street Railway, upon which the franchises 
~xpire thi~ year, a:cording to the city's 
mtcrpretat1on, and m 1930, according to 
the company's contention, show the fol­
lowing: 

Reproduction cost new ......... $9,003~436 
Condition, per cent . . . . . . . . . . . 08+ 
Reproduction cost new, less de-

preciation •... , .••...•....... 5,239,669 

Mr. O'Shaughnessy's present valuation, 
as of June 30, 1928, based on Interstate 
Commerce Commission system of account­
ing and covering the entire Market Street 
system shows the followi~ figures: 

Reproduction cost new ... , .... $46,605,977 
Condition, per cent ............ , 63 
Reproduction co~t new, less de-

preciation •.............•... 29,357,465 

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

The ,•aluation of June 30, 1921, also 
made by !l[r. O'Shaughncssy, was as 
follows: 

Reproduction cost new , .. ..... $35,273,H2 
Condition, per cent . . . . . . . . . . . . . 7 5 
Reproduction cost new, less de-

preciation .................. 26,366,366 

$11,000,QOO Ii-;CREASE 

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



The city enginee r will also report that 
the request fo r a detailed statement on 
what the city will do in rerouting and 
improvements, when it takes over the Mar­
ket Street lines, cannot be made for . son:ie 
weeks, as the field surveys are s1111 m 
progress. 

~479,226 Surplus in St. Louis 
in 1928 

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

1928 1927 
*Gro!8 earnings .•.. .. ..... 
E xpenses .... .. .......... . 
Depreciation . ... .. .. ... •. . 
Taxee ... ......... , •,. • • .. 

$19,862,058 $19,533,261 
13,81-4, 110 13,699,189 

1,266,128 1,599,02 I 
1,889,825 1,851,139 

lntereot and miscellaneouu 
chrages ........ . ....... . 1,919,800 2,492,104 

Net income .... . . . .... . . $972,195 1$108,192 
Preferred dividends ... ,, •.• 492,969 ........ .. ----

ISurplus . ..... .. . . . .. . . $479,226 t$108,192 
*Includes non-operating income. tLose. tDeficit 

IAmount available for sinking fund requirements and 
common stock. 

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

Refunding Desired in Seattle 
A series of conferences with Mayor 

Frank Edwards, of Seattle, Wash., other 
city officials and A. W. Leonard, presi­
dent Puget Sound P ower & Light Com­
pany, has been started in an effort to 
refund approximately $11,000,000 of 
Seattle's debt for the purchase of the 
).[unicipal Street Railway. The plan 
would cover about 30 years, with an­
nual payment of between $300,000 and 
$500,000 so that a large part of the rail­
way current earnings may be used for 
extensions and new equipment. 

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

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

Conspectus of Indexes for April, 1929 
Compiled tor Publlcatton In EL=nuc RAILWAY JOURNAL by 

ALBERT S, RICHEY 
Electric Railway Engineer. Worcester. Mass. 

Month Year Laet 5 Yean 
Lateet Ago A110 Hieb Low . 

Street Railway m-~1 
March A~ril Afril Jan:- *The three index numbers 

Farea• 1929 I 28 l 29 192◄ 
marked with asterisk 1913 - 4.8 ◄ 7. 75 7. 75 7.61 7. 75 8.91 an are 

Electrle Railway April !llarch April March Feb. computed by Mr. Richey, as 
.Materiale• 1929 1929 1928 192◄ 1928 

follows: Fares index is aver-1913 - 100 - U5.0 144.8 uo.o 163.9 139.5 
Eleetrle Railway April March April April ~ age street railway fare in all 

Waceo• 1929 1929 1928 1929 192◄ United States cities with a 1913 - 100 230.t 230.1 228.8 230.1 217.4 
Am. Elec. Ry. Assn. 1ffg March April Mareh Sept. population of 50,000 or over 

Con•truction Coot 1929 1928 1924 1927 except New York City, and 
(Eleo. Ry.) 1913 - 100 200.9 203.4 202.2 208.8 199.4 

En<!;, News-Record 1~rJ March A~ril Morch Nov. weighted according to popula-
natructlon Coot 1929 I 28 1924 1927 tion. Street Railway Materials 

(General) 1913 - 100 203.4 207.8 206.4 224.7 202.0 
index is relative average price U.S. Dur. Lah. Stat. !\farch ~ l\!arch Nov . ANil 

Wholesale Commod- 1929 1929 1928 !92S 1927 of materials (including fuel) 
itlee 1926 - 100 97.5 98. 7 96.0 10-l.5 13. 7 

used in street railway operation Bradstreet 1~fg March A~ril Dec. July 
Wholesale Commod- 1929 I 28 1925 1924 and maintenance, weighted 

itleo 1913 - 9. 21 12.80 13.00 13.42 u.u 12.23 
according to of U. 8. Bur. Lab. Stat. March Feb.°' March Nov. ~9t4 

average use 
Retail Food 1929 1929 1928 1925 such materials. Wages index 

1913 - 100 153.0 tu., 161.4 167.1 Ut.0 
is relative maximum Cost of Living ~ arch ~ March Nov. !\larch average 

Nat. Ind. Con!. Bd. 1929 1929 1928 1925 1929 hourly wage of motormen, 
191 ◄ - 100 169.8 181.0 181.1 171.8 159.8 

conductors and lndu■trlal Activity March Feb. March F eb. Juiy operators on 
Elec.World-Kw.-hr. 1929 1929 1928 1929 192◄ 136 of the largest street and 
med 1923-25 - 100 13i.7 H0.4 118.2 140.4 73.4 

interurban railways operated ~ March Feb. 
---

Bank Clearings March May 
Outelde N. Y. City 19H 1929 1928 1929 1924 in the United States, weighted 

1926 - 100 103.9 110.1 101.8 110.t Si.4 according to the number of Bnslneu Failures March Feb. '"Kiarob "Tan."- Sept. 
Number 1929 1929 1928 1924 1928 such men employed on these Liabilitiee (Milliona) 1703 1720 2001 2231 1348 roads. 35.U 62.26 53.20 122.96 23.13 

for the street railway and the munic 
light and power systems. His comp 
would add to the power resources of 
city by an additional development 
augment the equipment of the raih 
Payment would be spread over a pc 
of twenty years and the city of Edm 
ton would be required to create a f 
for payment of debentures on munic" 
utilities outstanding on Dec. 31, I 
This amounts to approximately 
234,701. 

Foreclosure Suit Against Bri 
Line-A bill in equity was filed in 
United States District Court at Ph 
delpnia on April 19 by the Union T 
Company, of Maryland, trustee for 
foreclosure of a mortgage on propertJ 
the Trenton, Bristol & Philadel 
Street Railway, Bristol, Pa. This m 
gage covers the outstanding 30-y 
bonds, amounting to $544,500 on wh 
no interest has been paid since 1 
The default in interest amounts 
$108,900. 

New Director 'in Oakland- Fr 
Lloyd, purchasing agent Key Syst 
Transit Company, Oakland, Cal., 
been elected to the board of direct 
to fill the vacancy caused by the res 
nation of C. P. Murdock. Mr. Lio 
has been connected with the Key S 
tern for twenty years. 

Oklahoma Railway Acquisitions­
Interstate Commerce Commission 
authorized the Oklahoma Railway 
acquire control by lease of the Oklaho 
City Junction Railway, a 6-mile Ii 
and permitted to acquire control of t 
5-mile Oklahoma Belt Railway to p 
chase of capital stock and by lease. 

Decrease in Net for March Quar 
in Providence-Totaling $644,549, t 
gross operating revenue of the Unit 
Electric Railways, Providence, R. 
for March, showed a decrease of 2. 
per cent, compared with the precedi 
month. Net earnings for the man 
amounted to $41,435, after deductio 
interest and all other charges. T 
was a decrease of 13.83 per cent, 
comparison with net earnings for Marc 
1928. For the quarter ended March 
the company showed gross earnings 
$1,867,712, a decrease of 4.77 per ce 
compared with a similar period la 
year. Net earnings, after all charge 
amounted to $96,543, a decrease of 42. 
per cent over the March quarter in 192 

Deposit Time Extended for Michig 
Railroad Issue-Notice has been issu 
to holders of Michigan Railroad fir 
mortgage five:year 6 per cent gold hon 
due on May I, 1924, that the hon 
holders' protective committee for th 
issue, comprising Allen G. Hoyt, Sta 
ley A. Russell and William W. Brid 
will receive deposits under the agre 
ment dated Oct. 23, 1924, until May I 
next. Holders failing to deposit the 
bonds on or before that date will no 
be entitled to become parties to th 
agreement or to share in the benefit 
thereof, and will acquire no right 
thereunder. The Bay City-Flint divi 
sion of the Michigan Railroad is reporte 
sold to two Saginaw scrap-metal dealer 
The sale included 47 miles of track, al 
overhead wires and 39 interurban cars. 

Spokane Railways Sells Park-Nata 
torium Park, amusement park of Sp 
kane, has been sold by the Spokan 
United Railways to Louis B. Vogel 
concessionaire. The reported price i 
$100,000. 
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Personal Items 

E. R. Heiny Promoted 
X RECOGNITION of his successful 
handling of a number of difficult prob­

ms in the rehabilitation of the Lincoln 
raction Company, Lincoln, Neb., after 
had been taken over by Nebraska units 
the United Light & Power Company, 
R. Heiny, general superintendent, has 

en promoted to the position of vice­
esident and general manager. Mr. H einy 
thoroughly trained on both the tech­

ical and executive sides of the work of 
pplying street car service. 
He was graduated in 1908 from the 

' niversity of Pennsylvania as an elec­
ical engineer, and immediately entered 
1e service of the Philadelphia Rapid 
ransit Company, being a member of 
s engineering corps for four years. 
rom there he went west into the service 
f the McKinley interests, operators of 
number of interurban lines out of St. 

E. R. Heiny 

--0uis, becoming, during his nine . years 
f service there, division superintendent 

,f the lllinois Traction Company, a 
ember of the McKinley group. In 

918 he was made superintendent of trans­
ortation for the Lincoln Traction Com­
any, then locally owned. Later he be­
ame general superintendent , and has been 
n charge of the operating end ever since 
t was divorced from other utility service 
nd centered activities on transportation. 
Mr. Heiny has been able not only to 

estore the company to popular favor, 
ut also has been diligent in effecting a 
,;orking agreement with the regulatory 
uthorities that has gained willing co­
peration in eliminating unnecessary car 
ines, and in developing supplementary 
us service. Eight bus lines giving better 
ervice, earning larger gross revenues, and 
osting less to operate have so far been 
stablished. His efforts at co-ordinating 
rvice while keeping it satisfactory is 

eflected in a constantly increasing surplus. 

Changes on South Shore Lines 

R. H . James, was recently elected vice­
president of the South Shore Lines. H e 
~ ill have direction of all traffic matters, 

f
™:luding rates and divisions. Mr. James 
omed the Commonwealth Edison Com­
any in May, 1925, and was appointed to 

the president's office a position he still 
holds. ' 

In December, 1925, under instructions 
from Samuel Insull, he organized and was 
appointed executive in charge of the traffic 
bure~u, and_ at th_e same time was also 
appomted v1ce-cha1rman of the executive 
traffic committee. 

In J une, 1928, he joined the Chicago 
So~th Shore & South Bend Railroad a~ 
assistant to the chairman, and in March 
19?9, was elected a vice-president of that 
railroad. 

In_ March, 1929, he was elected a vice­
pre_s1dent of th_e Chicago, Aurora & Elgin 
Railroad, and m April , 1929, a vice-presi­
dent of the Chicago, North Shore & Mil­
waukee Railroad. 

T ~ree changes were put in effect on 
April 1 by Charles H. Jones, general 
manager. 

W illiam H. Ragsdale, formerly general 
shop fo rema~, became master mechanic. 

Merle Aldrich, fo rmerly electrical engi­
neer, became engineering assistant to mas­
te r mechanic. 

Charles F. Ludden, fo rmerly assistant to 
:Mr. Aldrich, became acting electrical engi­
neer. 

Changes in West Penn 
Paul ~{. M~se, formerly ass istant gen­

eral auditor with the W est Penn Electric 
Company, has been made controller of the 
Monongahela W est Penn Public Service 
Company and subsidiary companies with 
headquarters at Fairmont, W . Va.' H is 
first W est Penn connection was with the 
Pittsburgh_, Mc:1(eespor~ & Greensburg 
Street Railway m 1904 m the capacity of 
clerk and from 1906 to 1910 inclusive he 
was cashier at Oakford Park. For ne~rly 
t~enty )'.e_ars ~e has held various respon­
sible pos1~wns m the accounting department 
of the J"ittsburgh office, culminating in his 
promotion to controller of "Monongahela 
W est Penn." Mr. · Mase was born in 
Green~burg, Pa., and received his early 
educatwn there, later attending Ohio State 
U niversity fo r three years. 

-Due to Mr. Mase's promotion, a number 
of advancements and changes has been 
made in the accounting department. A. W. 
~v~ns1 ~uditor of d_isbursements, assumes 
Jurisd1_ctwn '?~ the d1s_tribution and payroll 
work m add1t1on to his present duties, and 
reports to M. W . Glover, general auditor. 
Mr. E vans has been with the company 
since N9v. 1, 1921 , being employed from 
then until March 1, 1923, as chief clerk in 
the disbursement department. On the lat­
ter date he became auditor of disburse­
ments. 

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

qe_orge W. B_uchanan is appointed to the 
pos1t1on of assistant auditor of disburse­
ments. He was formerly distribution 
auditor in Cuba and Mexico for The 
Foundation Company of New York City. 

Other changes affect the duties of F. S. 
Diebold, who· in addition to work orders 
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has been_ put in charge of payrolls and 
const~uctwn, and those of R. C. Oswald 
w~o 1_s now chief clerk in charge of dis~ 
tnbution and vouchers. 

Honor for G. W . Van Derzee ' 
~- \V. Van Derzee, vice-president and 

assistant general manager of The Mil­
waukee Electri~ Railway & Light Com­
pany, was unammously elected president of 
the Wisconsin Utilities Association Mil-
waukee, \Vis. ' • 

His first work with The Milwaukee 
~lectric Railway & Light Company was 
1~ power sales and he shortly became as­
sistant_ to S. B. Way, then vice-president. 
A while after Mr. \Vay became president 
of the company, Mr. Van Derzee was 
made vice:presid_ent an1 . assistant general 
manager, m which pos1t1on he continues. 

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

G. W. Van Derzee 

He has been ac tive in the commercial 
and public relations work of his company. 
In his __ present position, he has general 
super_v1swn over the advert ising, com­
mercial, rate, accounting, purchasing and 
stores, and publicity departments and for 
years has been _ president of the company 
Employes' Mutual Savings and Building 
and Loan Association. 

Mr. Van Derzee has had much to do with 
arranging the programs for some of the 
later conventions of the \Visconsin Elec­
trical A~sociati_on and m9re recently has 
been actively mterested m the National 
Electric Light Association and the Asso­
ciation of Edison llluminating Companies. 

M}lton R. Stahl, an attorney of St. 
LoUis, Mo., has been appointed by Gov­
ernor Henry S. Caulfield of Missouri to 
the chairmanship of the Missouri Public 
Service Commission. His term as com­
missioner will expire on April 15, 19·35_ 
H_e succeeds Dudley Calfee, of Jefferson 
City, as a member of the board and re­
places Almon Ing, of Poplar Bluff as 
chairman. Mr. Ing is still a membe~ of 
the board. Mr. Stahl is a graduate of 
the University of Missouri, class 1916 
and studied law at the Washington Uni~ 
versity Law School in St. Louis. He 
served abroad during the war and then 
returned to the law school and graduated 
in 1920. He is 35 years old. 



G. H. Stagg with Niagara Gorge 
George H. Stagg has been appointed gen· 

era) passenger agent for the Niagara Gorge 
Railway, Niagara Falls, N. Y., operating 
the scenic belt line in the lower Niagara 
gorge. This appointment was announced 
b,· Lee H. Jones, traffic manager of the 
company, and approved by A. D. Robb, 
vice-president. 

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

Mr. Stagg was born in Philadelphia. 

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

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

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

l\fr. Hibbard is a graduate of McGill 
University, Montreal. 

Changes in Washington 
Company 

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

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

All of these report to Mr. Newell. 
H. R. Leigh, formerly assistant to Col. 

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

Charles H. Clark 

Cleveland Men in New Posts 
Messrs. Clark and George well known for 

their outstanding work in 
engineering fields 

Tl TTLE need be said to the readers of 
L.1 ELECTRIC RArLWAY JOURNAL in the way 
of introducing Charles H. Clark and 
Howard George, who recently stepped into 
new roles in Cleveland. Both have a back­
ground of electric railway experience in 
operating and mechanical capacities. 

MR. CLARK AT CLEVELAN'D SINCE 1901 

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

\VAS FOR~IERLY A MANUFACTURER 

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

in the work of helping to bmld the Tre 
Falls dam. From this work he bee 
identified with the Utica & ~Iohawk · 
ley Railway and had charge of the 
struction of that line for the Andre 
Stanley syndicate. For these same inte1 
he went to Cleveland in 1901. 

~fR. GEORGE BEGAN His CAREER l' 
NEW JERSEY 

~Ir. George, who gives up the titlt 
superintendent of research for su~ 
tendent of way, was well known as 
sistaut chief engineer of the Public S 
ice Production Company in Newark, N 
prior to his becoming superinten, 
of research for the Cleveland Railwav 
year. He began his career in the rail 
industry in 1906 with the Public Ser 
Railway. There he remained until J 
1925, serving successively as field eng1r 
division engineer, assistant to chief e 
neer and engineer of maintenance of 1 
It was in the latter-mentioned year 
he was transferred to the Public Ser 
Production Company, the construction 
sicliary of the Public Service Corpora1 
Mr. George has been very active in An! 
can Electric Railway Association w 
particularly in the Engineering Associat 
From 1923 to 1928 he served as chai~ 
of the committee on way and struct~ 
He has represented the American Elec 
Railway Association sectional commi 
on tie specifications of the American e1 
neering standards committee, and also · 
on specifications for special trackw 
materials. 

Mr. George is a graduate in civil e1 
neering of the University of Pennsylva 
class of 1907. 

William C. Edwards has assumed 
directorship of the Texas Public Sen 
Information Bureau and the editors 
of the bureau news bulletin. The : 
few years Mr. Edwards has spent 
Washington, D. C., and Atlanta, Ga. 
the April 15 issue of the P11blic Sert 
News. Mr. Edwards states the pur~ 
of the bureau is not only to furnish 
public with accurate information rega 
ing public utilities but also to contrib 
to the upbuilding of Texas. 

J. N. Shannahan, president of 
Omaha & Council Bluffs Street Railw 
and chairman of the advisory council o( 
American Electric Railway Associat: 
has been chosen to head the commit 
for the celebration of the 75th anniv 
sary of the admission of Nebraska to· 
United States as a territory. Appoi 
ment to this civic committee is a 
flection of the high esteem and pul 
confidence which Mr. Shannahan I 
won in Omaha and Nebraska in his t 
years as head of the utility. 

H. L. Engelhardt was recently p 
moted to the newly-created position 
safety engineer in charge of the saf, 
division, a new division authorized 
the California Railroad Commission. l 
Engelhardt, who assumes this role 
May l, has had many years' experier 
in safety work and during his two yea 
employment with the commission t 
devoted his entire efforts to that ch 
of work. He will be assisted in his n, 
duties by three safety inspectors, \V. 
Lemon, H. C. Lemon and 1!-· 
Meininger. This new division will 
vestigate serious accidents and "will • 
able the commission to serve the· pub 
even more adequately than before in ti 

Howard George important respect." 
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Messrs. Nicholl and La Monte 
in New Roles 

As a fa rewell to Thomas H. Nicholl who 
resigned as superintendent of motive power 
of the Union T raction Company of Indiana 
on April 1, his associates expressed their 
appreciation of his services in the form of 
a banquet held at the Hotel Stilwell in 
Anderson, Ind. Mr. N icholl has accepted 
a position with the Cleveland Railway in 
the research department. 

Curtis L. Hill 

From September, 1914, to 1916, he was 
engaged as light and power solicitor with 
the Traction Light & Power Company, 
Anderson, Ind. In May, 1917, during the 
World War, Mr. Nicholl entered the First 
Army Officers Training Camp at Fort 
Benjamin Harrison. Upon completion of 
this training course he received a commis­
sion as Captain of the Tenth United States • 
Infantry, where he served through the •11 d b ·11 · 
duration of the war. His first position Messrs. H1 an Lam W1 Gtve 
upon leaving the army was with Ball Ta coma Best Service 
Brothers, Muncie. He nex t was employed 
as manager of the Komo Chemical Com­
pany, Kokomo, where he remained until 
his resignation in August, 1922, to accept 
a position as acting superintendent of mo­
tin: power with the Union Traction Com­
pany of Indiana, in which capacity he has 
been engaged until his recent appointment 
in Cleveland. During the past year or two 
:\fr. Nicholl has been active in the Central 
Electric Master Mechanics Association, 
being its first president and now chairman 
of the standardization committee and a 
member of the handbook committee of that 
organization. 

Mr. Nicholl was born at Baltimore, Md., 
on Dec. 11, 1893. He received his educa­
tion at the University of Michigan. 

~Ir. Nicholl was succeeded by H eber La 
Monte, purchasing agent for the past three 
years. He will retain this position in addi­
tion to his new duties with headquarters 
at Anderson. Mr. LaMonte's first rail road 
work was with the Erie Railroad in May, 
1911, when he was employed as yard clerk,· 
chief yard clerk and assistant yardmaster 
at Huntington, Ind. In January, 1913, he 
was promoted to general yardmaster, which 
position he occupied for several years. He 
then left railroad service and was engaged 
in various official capacities with the An­
derson Rubber Works until the fall of 
1923. From 1923 to 1926 he was in the 
advertising and brokerage business out of 
Chicago. His first electric ra ilway service 
began in 1926, as purchasing agent with 
the Union Traction Company of Indiana, 
which work has culminated in his present 
appointment to superintendent of motive 
power. Mr. La 1\Ionte was born on April 
30, 1891, at Huntington, Ind. After grad­
uating from the H untington High School 
in 1908, he attended the Universi ty of In­
diana for three years. 

William E. Wood, of Richmond, pres­
ident Virginia Electric & Power Com­
pany, who has been on a brief pleasure 
trip to Europe, has landed in New York 
from the Lloyd Sabaudo liner "Conte 
Grande." Mr. Wood remained in New 
York for a few days on business for 
the Virginia Electric & P ower Company 
before continuing on to Richmond. Mr. 
Wood sailed on the " Berengaria" on 
March 8 from New York and spent most 
of the time in Germany and Spain. He 
took the steamer at Gibraltar on April 8. 

J. P. Potter, vice-president Key Sys­
tem Transit Company, San Francisco, 
Cal., was recently elected vice-president 

-of the Pacific Railway Club for the com­
ing year. 

An ambitious program has been laid out 
by Curtis L. H ill , new manager of the 
Tacoma Railway & Power Company, 
Tacoma, \Vash. In outlining the new 
policies of the company and its associated 
companies, the Tacoma Bus Company and 
Pacific Traction Company, Mr. Hill an­
nounced that the bondholders plan an 
aggressive business policy involving the 
expenditure of $366,000 for track and equip­
ment improvements. He invited construc­
tive criticism of the service saying that 
the problem was an engineering one and 
not a political problem and that he wanted 
a ll to consider the Tacoma Railway & 
Power Company a Tacoma institution. 

Mr. Hill , a native of Tacoma, was edu­
cated in engineering at the University of 
Washington, served overseas in the air 
service, and has engaged in private engi­
neering practice since the war. He has 
been affil iated with the Puget Sound Power 
& Light Company and the Tacoma Rail­
way & Power Company since 1920, having 
served in the power department during 
that period. 

L. L. Lamb, who becomes general super­
intendent of the railway, has been with the 
Tacoma Railway & Power Company since 
1911 in var ious capacities connected with 
the maintenance of railway equipment. He 
has a wide experience in this kind of work. 

The remaining members of the reorgan­
ized personnel were mentioned previously 
ih ELECTRIC RAILWAY JOURNAL NEWS. 
Change in the control of the system to the 
hands of Richard T. Sullivan, Tacoma 
representative of the bondholders, was 
effective April I. The Stone & Webster 
control had extended over the past 27 years. 

L. L. Lamb 
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This change, by which direction of the 
company is lodged with local Tacoma 
interests, was foreshadowed some weeks 
ago by Scott Z. Henderson, receiver for 
the Puget Sound Electric Railway, former 
operator of the Tacoma-Seattle interurban 
and owner of the stock and second mort­
gage bonds of the Tacoma Railway & 
Power Company. Under the plan Mr. Sul­
livan remains in executive control instead 
of general manager of the system. The 
change involves the Pacific Traction and 
Tacoma Bus Companies as well as the 
Tacoma Railway & Power Company. 

Homer Loring 
Homer Loring, whose election to the 

board of directors of the Boston Elevated 
Railway, Boston, Mass., was mentioned 
previously, has always elicited the eternal 
"how" for his singular achievements in 
restoration and rehabilitation. He first 
came into the limelight some years ago 
when, as State Administrator for the Com­
monwealth, he instituted several polices of 
economy in the state service. Later he 
took over the control and rehabilitation 
work of the Eastern Massachusetts Street 
Railway, then known as the Bay State 
Street Railway, and when he left that posi­
tion he was elected to the board .of direc­
tors of the Boston & Maine Railroad. He 
became its chairman and was instrumental 
in bringing about the financial reorganiza­
tion of the company, the reconstruction of 
its terminal facilities and the building of 
the new North Station. His latest work 
has been in connection with the restoration 
of the textile industry. 

On the directorate of the Boston Ele­
vated Railway there may not be very much 
to do unless the relation of the road to the 
Commonwealth changes, for the company 
is under public control, managed by a 
Board of Trustees. 

All other directors were re-elected at the 
April I meeting. 

A. LeRoy Hodges in 
Massachusetts 

Public trustees of the Eastern Massa­
chusetts Street Railway are confident that 
A. LeRoy Hodges will bring to the Brock­
ton district an enthusiasm and a back­
ground of valuable experience.. His ap­
pointment as manager of the Brockton 
District, effective on April 9, was men­
tioned in the ELECTRIC RAILWAY JOURNAL 
NEWS. 

For several years 1Ir. Hodges was as­
sistant general manager and a director of 
the Brooklyn City Railroad, a system with 
230 miles of lines and operating 1,300 
cars. During his connection with the 
Brooklyn company the road was completely 
rehabilitated, and the entire rolling stock 
modernized. 

Mr. Hodges began his street railway 
career with the Westchester, Kennett & 
Wilmington Railway, Kennett Square, Pa., 
as secretary to the general manager. In 

. 1908 he was secretary to the assistant gen­
eral manager of the switch board depart­
ment of the General Electric Company at 
Schenectady, and in 1911 became secretary 
to Vice-President and General Manager 
A. W. McLimont, of the Michigan United 
Railways, Jackson, Mich. When this prop­
erty was leased to the Commonwealth 
Power, Railway & Light Company, he was 
appointed chief clerk to C. E. Morgan, gen­
eral superintendent Michigan Railway, and 
continued in that capacity at Jackson and 
Grand Rapids until he went with tht" 



Brooklyn City Railroad in October, 1919, 
uuder Mr. Morgan. 

Since the promotion of A. J. Boardman, 
former Brockton manager, to be vice-presi­
dent and acting general manager, the public 
trustees have had under consideration nu­
merous street railway operating men, in 
various parts of the country, for the Brock­
ton management. 

C. W. Sqt:.~er in New Post 
Clarence \V. Squier, formerly of the 

staff of ELECI'RIC RAILWAY JOURNAL, 
has assumed his new duties as associate 
editor of .Mechanical E11gineeri11g, pub­
lished by the A.S.M .E. 

Not a theorist alone, but a practitioner, 
Mr. Squier is also a correctionist whenever 
and wherever he is brought face to face 
with needed transit improvements and de­
velopments. Testimony of this fact is seen 
in his four years' activity with the General 
Electric Company as designer of control 
apparatus, and in the capacity of designing 
engineer with the Sprague Electric Com­
pany when that company was pioneering in 
multiple-unit control apparatus. This in­
tensive experience was to be extended 
across the Atlantic in 1904. At the 
Pittsburgh Works of the Westinghouse 
Company he followed the testing and equip­
ping of the first 35 electric locomotives 
for the New York, New Haven & Hart­
ford electrification. 

In 1908, with a background of high spots 
in practical equipment work, Mr. Squier 
went to Brooklyn, where he was an im­
portant factor in the preliminary work 
looking toward the unification of the 
Brooklyn Rapid Transit System. After the 
dual rapid transit contracts were signed, 
Mr. Squier was appointed assistant statisti­
cal engineer for the Public Service Com­
mission for the First District, State of 
New York. It was these duties he re­
linquished in 1918 to become associate 
editor of ELECrRIC RAILWAY JOURNAL, 
which saw, and later found in him a valu­
able link in the chain of theoretical and 
p~actical transit development. 

David V. S. Maxwell, retiring presi­
dent of the Schnectady Rapid Transit 
Inc., ?chnectady, N. Y., has been mad~ 
supermtendent of bus operations follow­
ing the purchase of that company by 
the Schenectady Railway. Other offi­
cers, who will continue with the new 
owners, are Olin T. Randall, secretary, 
and Ernest H. James, treasurer. Until 
a survey of the bus operations in Sche­
nec_t3:dy a!1d vicinity is made, the same 
~ohc1es will ~overn the continued opera­
tion as prevailed at the time of the pur­
chase. 

Julius Klein, director of the United · 
States Bureau of Foreign and Domestic 
Commerce since 1921, has been ap­
pointed Assistant Secretary of Com­
merce by President Hoover. Mr. Klein 
is a Californian by birth and a rec­
ognized authority on commercial and 
trade matters. He is a regular contribu­
tor . to periodicals on the subject of 
fo reign trade and on economic and 
commercial problems. 

J. D. Barnhart, for the last eleven 
years. supe~intendent of shops of the 
ele~tnlied Imes of the Illinois Terminal 
Railroad at Decatur, Ill., is now in 
charge of the shops of the former Illi­
nois T erminal Company, at Federal. Ill., 
a _su~urb of ~!ton, his territory and juris­
d1ct1on having been extended to in­
clude that plant. Mr. Barnhart joined 

the Illinois Traction System as master 
mechanic at Granite City and two years 
later became superintendent of shops in 
Decatur. His latest advancement puts 
him in charge of car shops of both the 
steam and electric lines of the system. 

A. Balfour Brehman has been elected 
president of the Union Traction Com­
pany, Philadelphia, operated under lease 
by the Philadelphia Rapid Transit Com­
pany. He succeeds the late Jeremiah 
Sullivan. At the special meeting of the 
board a new office of chairman of the 
board of directors was created, to which 
Arthur V. Morton, vice-president of the 
Pennsylvania Company for Insurance on 
Lives, was elected. An executive com­
mitee of the board was also formed, 
composed of Edward M. Story, chair­
man; Joseph Gilfillan, Arthur V. Mor­
ton, John H. Mason, Sr., and John J. 
Sullivan. Officers of the company are 
ex-officio members of the committee. 

John Leisenring has been appointed 
assistant to the chief engineer of the 
Illinois Terminal Railroad System, 
Springfield, Ill. One important duty will 
be supervision over problems involved in 
the operation of -the railroad properties 
of the company including direct power 
supply facilities. 

OBITUARY 

William Gillies Ross 
The life of the late William Gillies Ross, 

president and managing director of the 
Asbestos Corporation, Ltd., director and 
executive of many important industries and 
companies in Canada, and one of the best­
known street railway experts in America, 
was crowded with successful effort in 
many phases of Dominion activity. A 
skilled economist and an astute financier, 
he played an important part in the reorgani­
zation and development of many Canadian 
enterprises. 

Born in Montreal on Aug. 6, 1863, he 
was educated at the Montreal High School 
and in 1880 entered commercial life as a 
chartered accountant. Eight years later he 
associated himself with the late James Ross 
in the electrification of the railways in 
Winnipeg, Toronto, Montreal and St. John, 
and the organization of electric railways 
in Jamaica and Mexico City. He was 
named comptroller of the Montreal Street 
Railway in 1896, and assumed the manag­
ing directorate of that company and of the 

Majesty the King, who awarded him t 
Special Service decoration in appreciati 
of efforts on his part which resulted 
more than $3,000,000 being obtained to 
the widows and children of British a 
Canadian seamen who had been killed d 
ing the war. 

As an accountant and economist Mr. R 
had few equals in the Dominion. \Vh 
experts from the United States and Gr 
Britain needed aid in their efforts to sol 
the intricate task of rearranging the 
counting of the Dominion Iron & St 
Company and of the Dominion Coal Co 
pany, he, in a short time, helped materia 
by suggesting the installation of meth 
which are still in use by these corporatio 
In every company which he directed 
reorganized the systems of accounting. • 
was frequently consulted by leaders 
industry on accounting and financial pr 
!ems. 

At the time of his death, Mr. Ross w 
president and general manager of the 
bestos Corporation Limited; vice-presid 
and director of the Amherst Park 
Company; director of the Canadian Gene 
Electric Company, Ltd., and director 
the Fire Insurance Company of Canada. 

P. W. Ellis, chairman Toronto Tran 
portation Commission, Toronto, On 
died in that city on April 22. He w 
a pioneer in the movement which r 
suited in the province acquiring a h 
dro-electric system of its own, and w 
interested in a score of public and pli 
vate enterprises. He was the first pre 
ident of the Canadian Manufacturer 
Association, and had served as vie 
chairman and treasurer of the Ontar 
Power Commission and as a member 
the first hydro-electric power commi 
sion. The Toronto Globe stated that 
was his strong zeal for public owne 
ship showing itself in early life that e1 
listed the time, talents and energy 
Mr. Ellis in the service of the peopl 
If it were in the public interest 
sacrifice was too great for him to mak 
He had made a thorough study of lab 
questions which proved of value to hi 
in the discharge of his duties. He w 
71 years old. 

William J. Curtin, former gener 
counsel for the Eighth and the Nin 
Avenues Railways in New York and f 
the Brooklyn-Manhattan Transit Co 
poration, is dead. Mr. Curtin was bot 
in Buffalo 59 years ago. He attende 
the Buffalo Law School and became . 
assistant district attorney in that cit) 
later coming to New York. 

Montreal Park & Island Railway in 1904, Andrew F. Daley, for 22 years gener 
retaining these two posts until 1910 when foreman of construction for the Roe 
he entered the asbestos business. During ford Electric Company, operating th 
these years he had also become second railway system in Rockford. Ill., die 
vice-president of the Montreal Light, Heat April 19. He was born in Baldwinsvill 
& Power Company; director of the Domin- N. Y., 64 years ago. 
ion Iron & Steel Company; president of Franklin D. Jones, lawyer and au tho 
the Quebec Railway, Light & Power Com- died recently. He was a recognize 
pany; and president of the Canadian Street authority on trade associations and wa 
Railway Association. He served as presi- prominently identified with several 0 
dent of the Street Railway Accountants them. His book on trade associatio 
Association of America in 1904, and in activities and the law was recognized a 
1910 as vice-president of the American 
Street Railway Association. In this latter the standard authority in the trade asso 
post he was the first Canadian so to serve. ciation field, while his historical develop 
Mr. Ross founded and was first president ment of the law of business competitiot 
of the Montreal Street Railway Mutual is considered the most thorough an< 
Benefit Society, an organization devoted scholarly treatment of that subject it 
to the relief and care of the electric rail- print. 
way's employees. C. H. Bartels, for 25 years employee 

His war work, particularly his organi- by the East St. Louis & ·suburban Rail­
zation of the Navy League in Canada and way, East St. Louis, Ill., first in the 
his founding in the Dominion of the British claims department and later as a specia 
sailors' relief fund, was recognized by His agent, died recently. 
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Spring Construction Programs 
Getting Under W ay 

WHILE purchas~ of electrical 
material and wire for transmission 
and other purposes undoubtedly 

ha"e been held up during the past few 
weeks due to the fluctuating prices of cop­
per, the purchase of track material has 
gone forward and a number of noteworthy 
projects have gotten under way with the 
coming of better weather. 

Jt is announced that the Milwaukee E lec­
tric Railway & Light Company will spend 
more than $1,000,000 in renewing and ex­
tending its street railway trackage during 
the year, including an extension of double 
tracks which will add nearly 2 miles to the 
company's system. The program is co­
ordinated with municipal street paving 
plans so that the entire width of certain 
streets will be improved simultaneously. 
In addition, costly special work is to be 
replaced at a number of important inter­
sections. 

\'irginia Electric & Power Company, 
Richmond, Va., launched its spring and 
summer program with the reconstruction 
of 6,000 ft. of single track on its Q Street 
line, preparatory to paving the thorough­
fare with 6,000 yards of vitrified brick. 
The project, which will cost $60,000, is 
part of a $250,000 improvement outlay set 
for completion during 1929, The company 
has recently purchased 1,200 International 
steel twin ties for T-rail. The Bethlehem 
Steel Company is supplying one carload of 
rail tieplates, 660 tons, 7 in., sec. 407-A 
rail and 160 tons, 80 lb. A.S.C.E. T-rail. 

CITY TO REPAVE TRACKS I N SEATTLE 
AND RECON STRUCT E LEVATED 

The city purchasing agent, Seattle, 
\\' ash., has received a low bid of $28,304 
from the Bethlehem Steel Company for 
three solid manganese, special track layouts 
and 1,100 tons of rail for the municipal 
street railway lines. An ordinance appro­
priating $28,000 from city funds has been 
prepared to cover the cost of paving the 
municipal street railway's share of the 
street improvement on Second Avenue 
Korth and to do the necessary track recon­
struction. The City Council has al so passed 
a bill appropriating $140,000 for the re­
construction of the elevated railway struc­
ture on West Spokane Street and East 
:\Jarginal Way, 

The Cleveland Railway has started a 
$200,000 track extension program in the 
Cle\'eland Heights distric t. W hen com­
pleted the fare in Cleveland Heights will 
be increased in accordance with a franchise 
adopted last December. A pproval has been 
i::-iven for the purchase of brake shoes to 
the value of $55,000 from the Railway 
llatcrial Company; 40,000 creosoted, red 
oak ties from Republic Creosoting Com­
pany, $70,000; and weatherproof copper 
cable from the American Electrical Works, 
$6,500. 

Engineers of the Capital Traction Com­
pany, \Vashington, D. C., are planning to 
install new rail and paving on Connecticut 
Avenue, a distance of 3,116 ft., and on 
Pennsvlvania Avenue from 9th to 15th 
Streets. The Connecticut Avenue work is 
estimated at $28,000 and tbat on Pennsyl­
vania Avenue at $38,000. 

Allegheny Valley Street Railway, P itts­
burgh, Pa., has received 370 tons of 70-lb. 
T-rail, to be used for rebuilding the line 
between Aspinwall and Cheswick. 

Construction of about 4 miles of st reet 

railway track in Vancouver, B. C., is 
promised by W . G. Murrin, vice-president 
British Columbia Electric Railway, in a 
statement discussing the question of raising 
the fa res from 6 to 7 cents, Various other 
maj or t rack extensions are also under con­
sideration. 

For sundry maintenance and improve­
ment work the Chicago Surface Lines has 
recently purchased 250 tons of 7-in. rail, 
100,000 lb. hook-head spikes, 13,500 welding 
plates, 15,000 tierods, 178,000 lb. trackbolts, 
54,000 lb. welding rods, 2,120 switch ties 
and 130 crossing ties. Line material pur­
chased includes 1,800 wood strain insulators, 
3,500 insulated bolts, 100 quick-hreak 
switches, 9,375 split pole sleeves, and 75,000 
ft. soft-drawn span wire. 

Track reconstruction under way and con­
templated on the lines of the Duluth Street 
Railway, Duluth, Minn., has necessitated 
the purchase of 10,000 tamarack ties, 2,400 
white oak ties, 2,000 tieplates, 120 kegs of 
spikes and 20 kegs screw spikes. Orders 
have also been placed for 500 gross tons 
5-in. Ill inois section 8040, 25 gross tons 
7-in. Lorain Steel Company section 93/507 
and 18 gross tons 7-in. Lorain Steel Com­
pany section 114/ 480 steel rails, as well as 
5 miles No. 00 trolley wire. 

An extensive program of track construc­
tion and reconstruction is indicated by the 
purchase by the Toronto T ransportation 
Commission, Toronto, Ont., of l,200 gross 
tons 122-lb. section L.S. 122-491 grooved­
girder rail, 50 gross tons 140-lb. section 
L.S. 140-468 girder-guard rail , 50 gross 
tons ,I 14-lb. section L.S. l 14-480 girder­
guard rail , 11,000 standard trackbolts, 
25,000 combinat ion flat tieplates, 10,000 
track spikes, 3,000 7-in. rail bonds, type 
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A W-8, 750 pairs 26-in. six-hole standard 
splice bars and 600 pairs 122-lb. welding 
splice bars. This is in addition to seven 
complete special trackwork layouts and 
400,000 granite paving blocks. 

The Connecticut Company, New Haven, 
Conn., has ordered 1,600 tierods, 800 kegs 
track spikes, l ,035 gross tons of rails, 550 
pair joint plates, 379 kegs trackbolts and 
2,000 steel ties. 

A program of track improvement and 
reconstruction undertaken by the Twin 
City Rapid Transit Company, Minneapolis, 
Minn., has necessitated the purchase of a 
quantity of material, including 700 gross 
tons 5-in., 80-lb. T-rail, section 8040, 800 
gross tons 6-in., 100-lb. T-rail, section 
10020 (both orders filled by Illinois Steel 
Company) 400 kegs railroad spikes, 8,000 
white oak ties, 5,000 cedar ties, 33,600 
vitrified paving brick, and 6,600 bbl. Port­
land cement. Two single-track branch­
offs and five standard 75-ft. radius switches 
were supplied by the Lorain Steel Com­
pany. Line material purchased included 
133,000 ft. i\r-in. seven-strand, double per­
fected galvanized wire, and 70,000 ft. !-in. 
wire from Jenney, Se1111ple, Hill & Com­
pany. For work on car repair and re­
modeling there were ordered 1,500 34-in. 
steel car wheels and 150 steel billets from 
Illinois Steel Company, 25,000 ft. Southern 
white oak and 12,000 ft. No. 3 common 
oak lumber from various dealers, 200,000 
gal. asphalt road oil were ordered from 
Standard Oil Company, and 30,000 gal. 
viscoline lubricant from Phillips Petroleum 
Company. New road building machinery 
purchased includes one No. 7 Rex con­
crete mixer, a No. 818 all-steel Universal 
crusher, and a i-cu.yd. shovel, supplied by 
the Motor Power Equipment Company 
and powered with a 25-hp. General Elec­
tric motor. 

LEHIGH VALLEY TRANSIT Co111PANY BuYs 
TRACK MAClllNERY 

Purchases of the Lehigh Valley Transit 
Company, Allentown, Pa., include 4,000 
white oak ties, and a number of special 
track appliances, including two No. 8 BP 
L.G. electric grinders from the Chicago 
Pneumatic Tool Company, one Eccentric 
rail grinder No. 138 and one Sansom rail 
grinder No. 704 from the Verona Tool 
\Vorks, and one Atlas rail grinder from the 
Railway Trackwork Company. 

While no extensive improvements are 
planned, the P ittsburgh Railways, Pitts­
burgh, Pa., has made liberal purchases of 
track, overhead line and shop material for 
maintenance and repair. fn the first cate­
gory are listed 50 kegs of various size 
boat spikes, 100 kegs trackbolts, 50 kegs of 
machine bolts, 620 railroad crossing bolts 
and 2,580 ties. Line work projected has 
called for the purchase of 30 tubular-steel 
poles from the National Tube Company, SO 
crossarm supports from the Electric Rail­
way Improvement Company, 500 \V216151 
and 1,000 W268588 straight-line feeder in­
sulators and 500 W256l62 corner insulators 
from the Westinghouse Electric & Manu­
facturing Company. A quantity of sec­
tional insulators, trolley guard and cross­
ings was supplied by the Ohio Brass Com­
pany. 

\Vashington Railway & Electric Com­
pany, \Vashington, D. C., has purchased 
six No. 158 pneumatic diggers and three 
CC-45 paving breakers from the Ingersoll 
Rand Company. 

In addition to the experimental cars men­
tioned elsewhere, the Louisville Railway 
has also recently placed orders for 300 tom 
7-in. A.E.R.E.A., 122-lb. grooved rail, 2:=o 
tons standard A.S.C.E., 70-lb. T-rail, 10,0)() 
trackbolts and 6,000 machine bolts. Fifteen 



miles of No. 00 trolley wire and 5 miles 
phono-electric wire have also been pur­
chased. 

Construction is under way on the exten­
sion of the Park Street line in Beaumont, 
Tex. , to the new baseball park. 

The Ottawa Electric Railway, Ottawa, 
Canada, contemplates the purchase of 150 
gross tons of 122-lb. grooved rail. T~is 
company has recently purchased a quantity 
of track spikes and trackbolts, mainly from 
Canadian manufacturers. 

Rolling Stock Orders N umerous 
Altoona & Logan Valley Electric Rail­

way has placed an order with the Osgood­
Bradley Car Company, Worcester, Mass., 
for five cars to cost approximately $18,000 
each. Delivery is to be made during July 
or August. The J. G. Brill Company's 
Kuhlman plant has received an order for 
two double-truck, double-end cars for the 
Newell Bridge & Railway Company, 
Newell, W. Va. The same company has 
also recently received orders for 33 single­
end motor car bodies and 200 Brill 76-E 
type trucks from the Chicago Surface 
Lines, five passenger and smoking motor 
bodies complete, with Brill 27-MCB type 
trucks for the Philadelphia & Western , 
Railway, Norristo\\'11, Pa., and ten bodies, 
42 ft. l½ in. over-all length, complete with 
Brill 177-E type trucks, from the Dela­
ware Electric Power Company, Wilming­
ton, Del. 

The Nashville Interurban Railway, 
operating an 18-mile route between 
Nashville and Franklin, Tenn., an­
nounces through its president, Elliott 
Napier, the purchase for July delivery 
of two high-speed interurban cars, seat­
ing 52 passengers each, from the Cin­
cinnati Car Company. 

Purchase of fifteen new cars to cost 
about $300,000 is planned by the British 
Columbia Electric Railway. 

Completion of its program of remodel­
ing the first group of cars used by the 
Key System Transit Company, Oak­
land, Cal., in its transbay service, has 
been announced by A. J. Lundberg, 
president. The improvements include 
the installation of deep-cushioned, in­
dividual leather seats; a new seating 
arrangement, industrial. carpet and mod­
ern illumination units. Noise-deaden­
ing and shock-absorbing shims have 
been placed between the trucks and the 
car bodies and about the air compressors. 

Gary Railways, Gary, Ind., has placed 
in service one of two light-weight inter­
urban cars, supplied by the Cummings 
Car & Coach Company. 

Orders have been placed by the Cleve­
land Railway for five pairs of Timken 
model 52 car trucks. 

That the electric railways continue as 
the largest group purchasers of buses is 
indicated by the orders made public dur­
mg the past month. The Rockford City 
Traction Company, Rockford, Ill., which 
already has a fleet of 26 buses, has added 
two 40-passenger, A.C.F., metropolitan 
type coaches. Mack-International Motor 
Truck Corporation reports sale of three 
model AB, four-cylinder, 25-passenger, 
city-type buses to the Illinois Power Com­
pany, Chicago; and one model AL 33-
passenger, city-type bus to the Ho~ston 
Electric Company, Houston, Tex. 

Twin Coach Corporation has recently 
delivered four coaches to the Los Angeles 
Railway, three to the Milwaukee Electric 
Railway & Light Company, six to the 
Detroit Motorbus Company, all of the 
urban type, and fi ve suburban-express 
type coaches to the United Railways & 
Electric Company, Providence, R. I. 

Un_ited Railways & Electric Company, 
Providence, R. J.. has ordered ten Twin 
Coaches from t'.1e Twin Coach Corporation, 

Kent, Ohio. The company has also pur­
chased a considerable quantity of material 
for the usual maintenance work, including 
2,000 D-67 brakeshoes and 2,000 D-61 
brakeshoes from the American Brake Shoe 
& Foundry Company. 

Orders placed by the Denver Tramway 
Corporation, Denver, Colo., include an 
A.C.F. urban type bus, one model 53 
White chassis, and one model 54 White 
chassis, mounted respectively with 25-pas­
senger and 33-passenger Bender, pay-enter, 
city type bodies. 

The Gray Coach lines, a subsidiary of 
the Toronto Transportation Commission 
which recently acquired five bus routes 
from private operators with the approval 
of the Toronto City Council, is now pur­
chasing 35 new buses for June delivery at 
a cost of approximately $365,000. 

The Twin City Rapid Transit Company 
also is planning to increase its fleet of buses 
by the purchase of two 33-passenger, 
model GY chassis, 239-in. wheelbase buses, 
complete with bodies, from the C. H. Will 
Motor Corporation, two 33-passenger, de 
luxe parlor car bus bodies from Eckland 
Brothers Company, three four-cylinder, 
Mack model AB 230-in. wheelbase chassis, 
and two 29-passenger, all-steel bus bodies 
from the Lang Body Company, Cleveland. 

Other bus sales reported include three 
A.C.F., 40-passenger, metropolitan type 
coaches to the Portland Electric Power 
Company, Portland, Ore., one 21-passen­
ger, Studebaker street car type bus to the 
Oklahoma Railways, Oklahoma City, 
Okla.; one A.C.F. de luxe urban coach 
to the Poughkeepsie & Wappingers Falls 
Railway, Poughkeepsie, N. Y., fifteen 
A.C.F., 40-passenger metropolitan coaches 
to the Detroit Department of Street Rail­
ways, and three A.C.F., 30-passenger, 
urban coaches and two 23-passenger urban 
coaches to the Scranton Railway, Scran­
ton, Pa. The Altoona & Logan Valley 
Electric Railway through its subsidiary, 
the Logan Valley Bus Company, has placed 
an order for five A.C.F., 23-passenger 
urban coaches. 

Types of Cut Tacks and 
N ails Reduced 

The Bureau of Standards of the Depart­
ment of Commerce has published bulletin 
R47-28 dealing with recommendations for 
the manufacture of cut tacks and small cut 
nails, prepared in accordance with the de­
partments' policy of bringing about the 
elimination of waste through simplified 
commercial practices. As the result of con­
ferences, held under the auspices of the 
bureau, the leading manufacturers and 
users of these materials have tentatively 
agreed to accept the standards set up in the 
bulletin. Prior to the adoption of the 
present list, the possible selection of style, 
size, finish and packing of tacks and nails 
comprised 21,200 combinations. The pres­
ent simplified list has reduced the number 
to 1,156 stock items. Among other organi­
zations which have agreed to accept the 
proposed recommendation is the American 
Electric Railway Association. 

H igh Price of Copper Retards 
Purchases by Public U tilities 
Hand-to-mouth buying, which has beer 

hailed as one of the great stabilizing influ, 
ences in American business, seems to be 
chiefly responsible for the runaway mar, 
ket in copper, cotJ,sumers of which, alo 
with buyers of nearly every other com 
modity, had practically discontinued t 
practice of carrying reserve stocks. Ordi 
narily, economists agree, this practice con 
tributes importantly to stabilization. 

When, in the past, the retailers, the smal 
users,· and jobbers and wholesalers we 
forced to carry stocks because transpor 
tion was less efficient than now and s~ 
ject to frequent and unexpected interrup 
tions, a dangerous situation was creat 
With large stocks in the hands of so man 
persons, statistics were difficult to sccu 
and o,·erproduction of commodities fre 
quently resulted before the situation cou 
be corrected. Now, with the responsibil i 
of meeting demand resting principal 
upon the producer, the danger is great 
minimized, as the producer is in a mu 
better position to know the rdationsh 
between demand and supply. In the ca 
pf copper, however, this practice play 
into the hands of those who are anxio 
to attain more influence in that indust 
The consumers would have been in mu 
better position to protect themselves in th 
instance had more adequate statistics be 
available. 

The recent great increase in the pri 
of copper is regarded as an unhealt 
boom, since in it were the elements of 
combination of increased demand by t 
consumer and a disposition by the pr 
ducer to exact the greatest toll out of 
temporary shortage. As a result, wor 
trade in that commodity has been di 
organized and difficulties have been pass 
down into all the ramifications of th 
important business. That the consume 
are not without redress is instanced by t 
recent recessions in the price of this met 

Louisville Railway Receives 
Experimental Cars 

The second of fou r different types 
cars, which have been ordered by t 
Louisville Railway, Louis\'illc, Ky.. f 
trial purposes on its lines, was recent 
placed in service. The first of the ne 
cars, supplied by the St. Louis Car Co 
pany, was delivered some weeks ago :u 
was favorably received by the public. 
seats 51 passengers in individual leathe 
upholstered scats, arranged in pairs. a 
is provided with other modern convenienc 
The second car to arrive was supplied 
the Kuhlman plant of the J. G. Brill C 
pany. This car has a well entrance 
exit, in contrast to the St. Louis car whi 
had treadle-folding steps. The third ,. 
to be supplied by the Cincinnati Car C 
is expected to arrive early in ;\lay. T 
fourth car will be built in the compall} 
own shops, using Timkin trucks a1 
\Vestinghouse high-speed motors. S,•a 
will be of the semi-individual, lcathe 
upholstered type. The two cars alrea 
received are similar in seating arrange111e1 
ceilings are low and the front <lash h 
adopted features of bus construction. 

0 . M. Edwards Company, Syraeu: 
N. Y., is to equip the 100 new cars bci 
supplied to the city of Detroit, Depa 
ment of Street Railways, by the Perl 
A. Thomas Car \Yorks, with brass sas 
together with necessary sash fixtures. 
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J. G. Brill Company Ships Cars 
to South America 

As an evidence of the expanding 
aracter of American foreign trade 

tich has extended to all branches of 
1dustry, there were recently shipped 
lom Eddystone ten of an order of 
·enty trolley cars completed by the 
G. Brill Company at its Philadelphia 

ant for the Companhia Carris Porto 
egrense, of Porto Alegre, Brazil. The 
rs were completely assembled down 

the last detail for shipment. This 
said to be the first occasion that a 

reign shipment has not been made 
sections or unassembled. An accom­
nying photograph shows one of the 
rs being loaded aboard the Norwegian 
ighter, "Belpamela," from the pier at 
dysto11e. 

The new cars arc the first of the so­
iled "master-unit" type developed by 
ill. A complete account of the rea- • 
ns for developing the line and gen­
al specifications of the various models, 
re given in an article by George Frey 
blished in this paper for Jan. 26, 1929. 

he car body is of the light-weight 

~

pe, arranged for double-end, one-man 
two-man operation. Sides are single-

~

·eep curved, with skirt below the sill. 
atforms are drawn in and the ends 
ve sloping window sash, somewhat 

1ter the manner of the latest types of 
1s construction. A well at each step 
s two two-leaf folding doors at each 
rner of the platform for entrance and 
it. Seats are of the reversible type, 
holstered in rattan. "Admor" seats 
mahogany are provided at diagonal 
ht-hand corners, bringing the total 

Loading new Porto Alegre cars on the Norwegian freighter "Belpamela" 
at Eddystone, Pa. 

seating capacity up to 44. A pedestal 
seat , with spiral spring and cushion, is 
provided for the operator. 

Underframc is of steel throughout, and 
copper bearing steel is used wherever 
needed to resist corrosion. The door mech­
anism is arranged to interlock with 
brakes. The motorman, or one-man 
operator, controls the doors at both ends 

of the right side of the car through a 
selector valve , and both ends of the left 
side through a double-control vAlve. The 
conductor is to operate the doors on 
each side of the platform at the rear 
through a control valve attached to a 
stand located at the center of the end 
sills, cross-wise of the car. 

N' o scale weights of the cars are 

SUl\IMARIZED SPECIFICATJONS • OF CARS SHIPPED TO BRAZILIAN ELECTRIC RAILWAY 

me of Railway ..... Companbia Carris Porto 
Alegrense, Porto Alegre, Brazil 

ber o( units ... ................ .. ..... .... 20 
of unlt ...... One-man or Two-man, Motor 

Paasenger, City, Double end, Double truck 
mber of aca ts .•......•..................... H 
te of order .......... ..... ..... Dec. 31, 1928 
te of delivery .................. April I, 1929 
later centera ...................... 17 ft. 5 in. 
01th over all ......... .. •.......... 38 ft. I in . 
n,th O\'er bod,.v post• .. ..... ........ 27 ft. S in . 

k wheelbase .................... . 5 ft. 4 in. 
·dth over all ....................... 8 ft. Si in. 
ight. rail to trolley base ... ......... IO ft. 61 1n. 
nqow post apacing ........... . ...... 3 ft. 5 in. 

....... ........................... Semi-steel 
............ ........................... Arch 
....... . ...... ................. Folding, end 

brakea ... .. ... ............... General Electric 

Axles .....•.•••........•.. A.S.T.l\f. epe~ifications 
Car aignal oyotem .. Buzzer, Faraday single atroke bell 
Compre88ora .......................... CP-27-B 
Conduit ...•.............. Duraduct and Dura tube 
Control. •• . ••.•.......•...... Safety Car, type K 
Coupleni .... .....•••...... Brill radial drawbars 
Curtain fixtures .......•.. Curtain Supply Company 
Curtain material. ............... Pantaaote No. 86 
Destination signs ............ Hunter, type 226-RB 
Door mecbanlom .•.. National Pneumatic Company 
Fare boxes ........... .. ..... Cleveland model 5 
Floor c ,vering . . .... Yellow pine and Tuco FlexoHtb GI••• ............................... Libby-O \\'D& 
Hand brakes .................... Peaeock otafflee• 
Hand rail and atancbions . . ......•. l\lonel metal 
Headlights ...................... .. .. Crouse-Hinds 
Headlining ............ . . . .......... Agasote, l in . 
lnt<!tior trim .... :\laho11:any ,.;ndow •ill•. enameled 

•tee! p ·• t• and fittings 

Journal bearing• ................. .. ......... Plain 
Journal boxes .................. :\!CB, ll x 6 in. 
Lamp fixtures •••.• .• ... Electric Service Supplies Co. 
Moton, . •••• ..•••.•.... Four G.E.-265, iruiide hung 
Roof material . ....•....•. Cypreaa, canvas covered 
Safely car devices .•.............. ••.•.. Standard 
Saab fixture• ..... ... . . Curtain Supply Company 
Seate ...........• Brill No. 201-E Phoenix type 
Seat opacing ................. : .. ...... .... 31 in. 
Seating material. .••. ......• Rattan, leather faced 
Slack adjuoten, .....•.......•.•..• Drill mechanical 

~~~\~~~:::::: :::::::::::::::::::: :~~~~~ 
f~~ki' .. ~~'.~~~r·•·:::::::::::: .'nrili ·N~: · ~V.E'x~T 
\'entilaton, ..............•....• .. .. . flrill exhaust 
Wheel• ... ... ... ... Steel tired, 27 in. diameter 
Wheel11:Uarda ...... .. , ...... .. .... .. ....... .. II-D 
Windshield ,.;per ........ ..... fl rill sin111le hlade 

Wide windows give a pleasing effect to the 
car interior 

Streamline painting in bright colors creates 
an attractive exterior 
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available. The es tima ted weight for 
all-steel cars of this type is given as 
34,635 lb. 

Porto Alegre, the point to which the 
cars are de stined, is a city of about 
100,000 population, containing large for­
eign elements, mainly German and 
Italian. It is the capital city and prin­
cipal port of the Brazilian State of Rio 
Grande do Sul. 

Single-Phase Railway System 
Reviewed 

Development of the single-phase sys­
tem for railway propulsion is the subject 
of an attractive special publication o{ the 
\Vestinghouse Electric & Manufacturing 
Company, known as Reprint 357. The 
history of the system is taken up from 
its inception. That history is, according to 
the authors, J. V. Dobson and F. C. 
Hanker, closely interwoven with the en­
g-ineering activities of the· late B. G. 
Lamme. Early experiments culminating 
in the equipment of the New York, New 
Haven & Hartford Railroad are consid­
ered in some detail. Following this are 
short sections on the Norfolk & \Vestern, 
the Virginian, and the Pennsylvania Rail­
road installations. Brief mention is made 
of the motor-generator locomotives, such 
as are used on the Detroit & Ironton and 
the Great Northern systems. 
· At the ·end of the puhlication is a com­
plete list of railways throughout the world 
using single-phase systems, with detailed 
statistics on the locomoth·es of all types 
employed on them. 

Copperweld to Be Sold by 
General Cable 

General Cahle Corporation has con­
sumated an agency agreement with Copper­
weld Steel Company, whereby General 

Cable Corporation' is appointed the sole 
and exclusive agent in the United States 
to draw wire from Copperw~ld rods and 
to sell wire so drawn and wire products 
made therefrom. 

Copperweld Steel Company has recently 
enlarged its special equipment for the pro­
duction of Copperweld billets and rods 
and General Cable Corporation has, in its 
several plants, large capacity for the draw­
ing of these rods into wire and for the 
fabrication of wire products. These com­
plementary facilities, together with the 
engineering, sales and distribution organiza­
tions of both companies, will be effective 
to secure increased production and distri­
bution of Copperweld wire and wire 
products, together with improved service 
to all users o{ Copperweld material. 

Hereafter all copper-covered steel wire 
and wire products handled by General 
Cable Corporation will be produced ex­
clusively from Copperweld material. 

Full and complete sales and engineering 
service on Copperweld wire and wire 
products is now available through each 
of the divisions of General Cable Cor­
poration. 

Steel Companies Merge 
l\ierger of the Commonwealth Steel 

Company, Granite City, Ill., with the Gen­
eral· Steel Casting Company, Philadelphia, 
Pa., brings the American Steel Foundries, 
Baldwin aud American Locomotive Cor­
porations into a new combine, since General 
Steel Castings Company has recently been 
organized by those three concerns. J. P. 
l\iorgan & Company, New York, is han­
dling the financing and has been designated 
as the depository for the stocks in the 
merger. 

The Commonwealth Steel Company re­
cently announced a $1,000,000 program of 
additions to its Granite City plant. This 
plant occupies about 80 acres with 170 
acres of additional industrial property held 
by the company in the immediate vicinity, 

ELECTRIC RAILWAY MATERIAL PRICES-APRIL 25, 1929 

Metals-New York 
Copper, electrolytic, cent• per lb ......... . 
Lead, ceota per lb ................ , ..... . 
Nickel. ceota per lb., ingot. , ..•..• , •• . .•• 
Zinc, cents perlb ..•... , •....•... , ... , .. 
Tio, Strait., cento per lb ...... . ... , ..... . 
Aluminum, 98 to 99 per cent, ceut.o per lb .• 
Babbitt metal, warebouse, centa per lb.: 

Commercial grade ... . . . ... ..... ..... . 
General service . ... . .. .. .... ... . .. .. . . 

17. 775 
7.00 

35. 
6.625 

◄ 4,656 
2 ◄ 30 

5 ◄ .00 
31. 50 

Bituminous Coal 
Smokeless Mine Ruo, f.o.b. vesoel, Hamploo 

Roads, ltl'OM toos ............. , ..... , H. I 0 
Somerset mine run, f.o.b. mines, oet ton,.. I 80 
Pittoburgb mine ruo, Pittsburgh, net ton•.. I. 58 
Franklin, Ill., ocreeoinga, Chicago .. , . .. . • . I. 70 
Central, 111., screenings, Chicago . .. ,. . .... I. 45 
Kansas cruohro mine run, Kan,aa City.... 2. 25 

Track Materials-Pittsburgh 
Standard •tee! rails, groao ton..... . . . . . . . . S ◄ 3. 00 
Railroad •pikes, drive, n in . aod larger, 

centa per lb ....•.• , .•.. . .. . .. . , ..... . 
Tie f.lates (Hat type), cents per lb .. , ...... . 
Aog e bars, cento per lb . . ... .... .. , ..... • 
Rail bolts and nuts, cent• per lb ... , •. .... . 
Steel ban,, ceot• per lb .... . . . .... : .... . . . 
Tie, •"·hite oak, Chicago, 6 in.x8 in .x8 ft .. . • 

Hardware-Pircsburgh 

S
Wire nait., baoe per keg ......... . . . ..... . 
beet iron (24 gage) , centa per lb .. . . . . ... . 

Shee t ir_on, galvanized (24 gage), cents p~r lb. 
Galvamxed barbed wire, centa per lb .... .. . 
Gah·anh:ed ,~,;re, ordh1ary, ceota per lb ... . . 

Waste-New York 
\VB.8te, wool, cent! per lb ....... . ..... . .. . 
Ww~~i;otton (100 lb. bale), centa per lb.: 

Colored·· : .' : :: ::::::::: :::: : :::::: :: 

2. 80 
2. I 5 
2.H 
3. 90 
I. 925 

S 1.40 

$2. 70 
2. 90 
3.65 
3. 35 
3. 15 

18. 

17. 25 
13.5 

Paints, Putty and Glass-New York 
Lioseed oil (5 bbl.Iota), cents per lb ....... . 
White lead in oil (100 lb. keg), centa per lb. 
Turpeotine (bbl. Iota), per gal ..•..••••.• , 
Putty, I 00 lb. tins, cents per lb ........... . 

Wire-New York 
Copper wire, centa per lb ....... . ..... .. . . 
Rubber-covered wire, No. 14, per 1,000 ft .. 
Weatberproof wire base, ceota per lb ...... . 

Paving Materials 
Paving stone, granite, 5 in., f.o.b. 

10.3 
13 25 
S0.585 
5. 725 

19.875 
6 85 

20 875 

New York-Grade l,perthouaand...... $150 
Wood block paving 31, 16 lb. treatment, 

N. Y.,peraq.yd., f.o.b,............... S2. 78 
Paving brick 3!x81x4, N. Y., per 1,000 in 

carload lote, f.o.b. . . . . . . . . . . . . . . . .. .. . 5 I. 00 
Paving brick 3x8ix4, N. Y., per 1,000 in 

carload Joto, f.o.b..... ... • . . . . . . . . • . . . -0.00 
Crushed atone, Hn .. carload Iota, N. Y ., 

per cu.yd., delivered .......... . ....... ' 3.25 
Cement, Cbi<"sgo consumers• net price!, 

without bags, f.o.b.. ..... .. ........... 2.05 
Grsvel, !-in., cu.yd., delivered ..... , ... ,.. 3. 25 
Sand, cu.yd., delivered.................. 2. 00 

Old Metals-New York and Chicago 
Heavycopper,centaperlb .............. 13.875 
Ligbt copper, centa per lb .. ,............. 11. 875 
Heavy yellow brass, cents per lb.,......... 7. 875 
Zioc, old ocrap, centa per lb............... 3. 585' 
Lead, cents per lb. (beavyl..: ...... , . . . . . 5. 375 
Steel car axles, Chicago, net too. . .. . . • . . . . $17. 7 5 
Cast iron car wheels, Chicago, gros• too.... 14. 75 
Rails (abort) ,Chicago, groos too.......... 19. 25 
Rails (relaying), Cbicago, gros• ton (65 lb. 

and bes vier)....... . .. . .............. 28. 50 
Machine turniogs, Chicago, gro•• ton ....• , 7. 75 

gi,·ing ample room for expansion. 
plant is equipped with six large o 
hearth furnaces, having a capacity of I 
000 tons annually, used chiefly in the m 
facture of steam railroad locomotive 
gas-electric rail car beds, Pullman 
trucks and parts. 

This company manufactures street 
interurban and trailer trucks for the e 
tric railway industry and has truck 
stallations on the Philadelphia R 
Transit Company, Pacific Electric, Det 
Street Railway, Interborough R 
i;ransit Company and other large pro 
ties. 

TRADE NOTES 

Ross F. Hayes, who during the 
five years has been engaged as manu 
turers' agent, railroad supplies, at • 

, York, has become connected with 
Adams & \Vestlake Company as re 
sentative in charge of Eastern sale 
Rex car specialties. Hr. Hayes was 
merly for many years with the Cur 
S_upply Company as Eastern manage 
New York, and later was general sa 
manager at Chicago. The Curtain S 
ply Company was consolidated a 
two years ago with the Adams & \\' 
lake Company. Mr. Hayes goes to 
Adams & \Vestlake Company at 
Eastern office, 50 Church Street, • 
York. 

General Electric Company, Sche 
tady, N. Y., has received orders for 
first quarter of 1929 amounting to $1 
365,208, compared with $79,925,840 
the corresponding period of last y 
an increase of 27 per cent. 

The White Company, Cleve! 
Ohio, announces the promotion 
Thomas Blagden, Jr., Australian d 
sion manager, to vice-president of 
export regio11. L. l\f. Hart, mana 
director of The \Vhite Company, 
has been appointed vice-president 
charge of the Canadian territory. V 
President Jay Rathbun, who has had 
entire responsibility of the export a 
Eastern regions, will devote his ti 
to the Eastern region exclusin 
Messrs. Blagden and Rathbun will h, 
their offices at 225 Broadway, New Yo 

Montain Treating Company, \V~ 
boro, Mass., has extended its operati< 
into the pole-treating field, using its I 
ented process of wood preservati 
Licenses for the use of this process h; 
been negotiated by the Pensacola Cr 
soting Company, Inc., Pensacola, F 
and the Gulfport Creosoting Compa 
Gulfport , Miss. Plans are on foot 
utilize a SO-acre site adjacent to 1 

present plant at \Vestboro, Mass., fo1 
pole-treatment and storage center 
serve New England utilities. 

J. C. Lincoln, formerly president 
the Lincoln Electric Company, Cle­
land, Ohio, has been elected chaim 
of the board. J. F. Lincoln has ht 
elected president. The company ma! 
a complete line of motors and a 
welding devices. 

Sullivan Machinery Company, C 
cago, Ill., manufacturer of compress. 
and air-driven machinery, has mo1 
its general offices. from 122 South 1\1 ic 
gan Avenue to the \Vrigley Ruildi: 

, 400 North l\f ichigan Avenue, Chica: 
I II. 
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a"ing Assurance 
Doubly sure. 

WITH 

PEACOCK STAFFLESS BRAKES 

Assuran·ce of brakes that will hold in the emer­
gency-when they are the one thing between dis­
aster and safety. 

Safety not only to your cars-· to those who ride on 
them-but to those on the street. 

Peacock Staffiess Brakes banish all the "bugaboos" 
that assail you when brakes must stop the car. 

National Brake Company, Inc. 
890 Ellicott Square, Buffalo, N. Y. 

General Sales Office: 50 Church St., New York 

Canadian Representative: 
Lyman Tube & Supply Co., Ltd., Montreal, Can. 

I 
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Modern conditions 
demand tnodern equiptnen 

Traffic conditions today-big cars, heavy loads, accelerated 
starting and emergency stopping-throw an ever-increasing 
burden on equipment. Wheels bear the brunt of it all. 

Carnegie Wrought Steel Wheels assure high resistance 
to the wear and tear of modern traffic. Wrought Steel is ob­
tained through forging and rolling. A I 0,000 ton hydrau­
lic press ( twenty million pounds I) refines the steel-insures 
a homogeneous structure, free from irregularities that might 
cause trouble. The rolling process rolls mileage into the 
steel-mileage to spare. It is this extra mileage that makes 
Carnegie Wheels such an economical investment. 

Before you invest in new wheels, investigate the many ad­
vantages of Wrought Steel. A catalogue will be sent at 
your request. Our wheel engineers are always at your 
service . 

CARNEGIE STEEL COMPANY 
Subsidiary of UNITED STA TES STEEL CORPORATION 

CARNEGIE BUILDING-PITTSBURGH 
1882· 
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HERE is where Texaco car oils and 
gear lubricants are made. Much 

of the country's electric railway equip­
ment is running on Texaco Lubricants, 
because railway executives have found 
that Texaco Lubricants substantially 
cut the costs of operation. They give 
more car-miles per dollar. 

This great Port Arthur refinery of The 
Texas Company is the source of better 
lubrication. Selected crudes from the 
country's oil fields flow into the refinery 
through thousands of miles of Texaco 
pipe lines. Scientifically correct crudes 
are available for every type of lubri-

The Texas Company's 
refinery in Port Ar­
thur, Texas, wbere 
"Texaco Lubricants" 

..._-......-- are made. 

cant, and only such crudes are used as 
are perfectly fitted for the production 
of each specific product. These ex­
ceptional crude resources, the exacting 
laboratory control of every process and 
the perfection of modem refinery equip­
ment are responsible for the quality• of 
Texaco products. 

Texaco Lubricants and Texaco Lubri­
cation Service (the service of engineer­
ing specialists in lubrication) are recog­
nized and appreciated the world over. 
Complete stocks of the same uniformly , 
high quality Texaco Lubricants are 
available everywhere. 

TEXACO LUBRICANTS 

THE TEXAS COMPANY 
17 Battery Place, 
New York City 

Offices in 
Principal Cities 

21 

THERE IS A TEXACO LUBRICANT FOR EVERY PURPOSE 
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Passenger car lubrication is one problem .. . 
Motor bus lubrication another 

Koolmotor Bus Oils are the result of a fundamental 
fact, early recognized by Cities Service lubrication 
engineers. The lubrication problems of the motor 
bus are distinctly apart from those of any other 
automotive vehicle on the higliways. This fact has 
always guided our research, which has resulted in 
the development of Koolmotor Bus Oils. 

The rapid increase in use of Koolmotor Bus Oils on 
so many of the largest motor bus lines in the coun­
try reflects the results which they have brought 
about-greater lubrication efficiency, which has 
reduced operating costs an~ increased profits. 

You, too, can insure "longer mileage life" by lubri­
cating your vehicles with our recommended grades 
of Koolmotor Bus Oils. 

May, 1929 
• 
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KooLMOTOR BUS OILS are carefully re­
fined from 100 % Pennsylvania crude for 
the special requirements of heavy duty, high 
speed motor bus lubrication. The method used 
in refining them is based on the findings of the 
highly trained corps of Cities Service lubrica­
tion engineers who are always on the alert to 
change refining formulas or develop new 
ones to accommodate everchanging lubrication 
conditions. 

OIL DIVISION 

CITIES SERVICE COMPANY 
60 WALL STREET, NEW YORK, N. Y~ 

Koolmotor Products 

----
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The high conductivity and 
uniform quality of Ana­
conda Metals are the result" 
of the co-ordinated control 
by a single organization 
which is responsible for 
every step in their produc­
tion from mine to finished 
product. 

E LECTRIC RAILWAY JOURNAL 

A NACONDA 
WIRE and CABLE 

SELECTED FOR THIS MODEL 

RAILWAY ELECTRIFICATION 

ON THE BASIS OF QUALITY 

AND ENGINEERING SERVICE 

IN planning the complete electrification of the 
Boston, Revere Beach & Lynn Railroad, the 

management, recognizing its responsibility to 
the travelling public, spared no engineering 
effort or cost to provide passenger safety and 
continuity of service. 

An example is the selection of Anaconda Red­
Brass Guy Wire for the cross span cable. T his 
alloy was specified because of its high strength 
and resistance to the corrosive action of salt 'i 
atmosphere. ~ 
The 500,000 C. M. Anaconda Concentric Cop-
per Main Messenger Cable was spliced with ~ 
Anaconda Seamless Connectors which develop 
the full strength and conductance of the cable. 

The contact wire is Hitenso "A", an Anaconda 
Cadmium Bronze, and was selected because of 
its combined high conductivity, high strength 
and resistance,.to wear,also because it does not 
become brittle when overheated as from a short 
circuit. 

An important factor governing the selection of 
Anaconda Wire and Cable for this project 
was the technical service given by Anaconda 
Engineers in helping to solve problems relating 
to sag, tension, conductivity and other re­
quirements. 

Our Technical and Engineering Departments 
are always ready to cooperate in any way 
possible. 

ANACONDA C O PPER MINING CO. 
THE AMERICAN BRASS COMPA NY 

Rod, Wire and Cable Products 
General Offices: 25 Broadway, New York 

Chicago Office: 111 West Washington Street 

May, 19 

ANACONDA W IRE P RODUCT 
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Modem Seat ' Ill Every Way/ 

In every possible way this de luxe seat 

fulfills the requirements of modern bus travel. 

The 90 P is a smart looking, luxurious style 

that offers real comfort and relaxation on the 

long haul. Among its unusual features are 

the broad roll headrests ; the deep, remov­

able comfy spring cushions; and shaped, 

comfy spring back pads. This style is made 

with only one armrest to increase comfort 

and conserve space. This chair may be se­

cured with fibre sides in any desired color. 

Write to the nearest Heywood-Wakefield 

sales office for complete details on the 90 P 

and other popular bus seats in our line. 

HEYWOOD - WAKE FIELD 
COMPANY 

BOSTON, MASSACHUSETTS 

If you have not 
received a copy of 
our new Bus Seat 
Catalogue, write 

for it. 

' 516 West 34th St., New York Citg 439 Railway Exchange Bldg., Chicago, Ill. 
J. R. Hayward, Liberty Trust Bldg., Roanoke, Va. A. W. Arlin, Delta Bldg., Los Angeles, Calif. 
H. G. Cook, Hobart Bldg., San Francisco, Calif. The G. F. Cotter Supply Co., Houston, Texas 

The Railway and Power Engineering Corporation 
133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada 

, 
•' 

•, , 

25 
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THAT ~IAKES TIIJI JIIG 111 

Name Your Tire Proble 
-Ge1ie1·al Wil 

• • • • Solve I 
Whatever your particular tire problem m 
be- whether you operate a single unit or 
fleet-the General distributor stands ready 
help you solve it. 

General maintains a specialized 
service expressly for looking up 
the toughest jobs everywhere in truck a 
bus operation. 

There isn't a kind or condition of service th 
General hasn't tackled and tamed-no 
mand that is too severe for its transportati 
experts. 

Get in touch with the General distribut 
He has a knowledge of tire conditions gain 
from General's years of leadership in the co 
mercial field. He knows how to fit, the ri 
tire to the truck or bus. This is an add 
assurance of big, continuous low cost mileag 
The General Tire and Rubber Compan 
Akron, Ohio. 

The con,pletc General 
Co1nn1crcinl Linc lncl111les: 

The New Dual-Grip 
Truck Cord 

Jhe 
GENERAL 

Dual-Grip truck cord; Truck and Bus Bal­
loon; the "Jumbo" Ford and Chevrolet line; 
Heavy Express Special; One-Ton Express 
Special; Regular Cushion; Demountable 
Cushion; Heavy Duty Non-Skid Cushion; 
high-speed and regular; Extra Heavy Non­
Skid Cushion ; Air Center Cushion, non-skid 
and rib-tread; High Smooth Cushion. 

--~-- -----G O E S A L O X G "r A '1° \.::, T O lU A K E J? ll I E X D 
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Cincinnati has the designs-Cincinnati 
has built the most modern cars £or 
years, is building the most modern car 
today-cars that are modern in e22icieney 
as well as luxury. And Cincinnati's Sur• 
vey and Plan Method 0£ selling enable 
any property to have modern cars at onoe 
-and to pay £or them out 0£ increased 
earnings. 

We recently submitted a survey and plan 
to a large property in Indiana. The plan 
was approved and Cincinnati Cars sup• 
plied. Running time on all routes was eut 
about s o/c. The shop organization was cut, 
creating a saving 0£ $9,000.00 in wages. 
Power bills were so reduced that a 
monthly saving 0£ $3,00o.oo in power 
was established (the power rate is 1.1c pe 
K.W.R.) Figures to date indicate an an• 



1 ual saving 0£ approximately $85,000.00. 

s soon as the planned one-man car oper­
:tion is put into eHeet a rurther saving 

about $25,000.00 will be made. And 
ese savings tally exactly with our ori­
nal Survey ~igures. 

~he Electric Railway Industry is paying 
1
1 

high price for the continued operation 

I its obsolete equipment. Some £ew com­
nies have had the courage to junk old 
rs, and buy new ones,. That courage has 
id! Those companies are giving the 
blic what it wants, and the public is 

! sponding with increased patronage. 
t us lay our cards on the table. The 
blic has tasted luxury in transporta­
n and demands it. We are ready to go 

ead. Are you? 

, 
• 
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NEw0RLEANs 
-and a ne 

How the New Orleans Public 
Service, Inc., applied Carey 
Elastite System of Track In­
sulation to the inside and 
outside of the rail. Note the 
new and interestinA type of 
rail construction in connec-

tion with Airder rail 
No. 122- 491. 

ShowinA Aranite blocks placed next to the rails, 
preparatory to placinA the asphalt pavinA. 

THE PHILIP CAREY COMPA 
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ransit discovery 

N 1925, the New Orleans Public 
Service, Inc., discovered the new­
day advantages of using Carey 

[lastite System of Track Insulation 
f.1 connection with girder-rail con-
1truction. Immediately they made 
his transit improvement a definite 
art of their extensive betterment 
rogram. 
Now New Orleans' hundreds of 

housands of passengers enjoy 
oother, swifter-moving traction 

rvice. Now New Orleans' paving 
ys in better condition-no vibra­

on to spread from the track, no 
umping and pumping around the 
ils. Traction perfection! A saving 
maintenance and a route to fas~r 
edules. 

Elastite System of 
Insulation: a durable, 

phaltic compound substantially reen­
rced with pressure-preformed, asphalt-

A view of the finished job, protected by Carey Elastite 
System of Track Insulation. Observe the smooth 
appearance of the pavement, between the rails and 
from rails to curb. 

saturated fibre. Used and recommended 
by street railway officials and public 
utility organizations throughout the en­
tire United States. Write for full informa­
tion. 

SYSTEM OF 
TRACK INSULATION 

.,ockland, CINCINNATI, OHIO 

33 
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''N ATIONAI ,, 
~SHELBY' I. 

__ SEAMLESS STEEL __ 

TROLLEY POLES 
Reinforced where reinforce­

m_ent is needed, without 
adding superfluous 

weight or sacrific­
ing resiliency. 

THE standard "NATION 
SHELBY" Poles are made f 

13-gage material. as years of practi 
experience have shown that a light 
gage may fail by local injuries, an a 
heavier gage simply adds to e 
weight of the pole without increasi 
its strength to a corresponding exte 
The theoretical requirement for a 
of minimum weight points out 
method for increasing the strength 
the pole without a proportionate 
crease in the weight. This meth 
consists of the use of a reinforcem 
at the base end, and on the inside 
the 13-gage member. 

These poles are made by improv 
methods of manufacture, particula 
in the method of inserting the re 
forcement. The reinforcement 
integral with the body of the 
which adds materially to its efficien 

NATIONAL TUBE COMPANY 
Fr/ek .Building, P/ttsnur9h, Pa. 

- SU ■ SIOIARV O,r 

UNITED STATES STEEL CORPORATION 

AMERTCAN BRIDGE COMPANY CARNRGIE STEP.L COMPANY ILLINOtS STEEL CO!wlPANY 
AMERICAN' SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY 

PRINCIPAL SUBSIDIARY MANUP'ACTURING COMPANIES: 

AMERICAN STBBLAND WIRE COMPANY FEDERAL SHIPBtnLDJNG AND DRY DOCK COMPANY NATIONAL Tuea COMPANY UNIVERSAL PORTLAND CEMENT Co,., 
Podfo Coast DutribulM".t-Unlted States Steel Products Company.San Francisco, Los Ao2etes, Portla.ad,Scattle, Honolulu. Ex,/>ort Distribulor.r-Uoited States Steel Products Compaoy, New Yorlr: 
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WHITE 38-41-passenger SIX 
IN two years the White Six Bus, 

Model 54, has set new standards 
in performance, economy and 
lasting qualities. It has been a 
revelation in all things which make 
a bus desirable to both op~rator 
and public. 
Now the essential units which gave 
Model 54 its remarkable success­
engine, transmission, rear axle, 
etc.-have been rearranged in a 
larger, still stronger chassis, the 
Model 54-A, especially to meet the 
demand for a bus with larger seat­
ing capacity for city oper~tion. 
Model 54-A, 250-inch wheelbase, 
has ample room for 38 or 41 pas­
sengers comfortably seated. 
The power plant and driver's seat 
have been moved forward, consid­
erably lengthening the body space, 
with only a ten-inch increase in 
wheelbase. Wider tread front axle 
gives a short turning radius. 

the proven units of the 
White Six re-combined 
in a large-capacity bus 
primarily for city service. 

One hundred horsepower delivered 
at the wheels (with all equipment 
operating), easy steering; Westing­
house air brakes, clear vision 
windshield all insure the easy, 
comfortable handling needed in 
city service. 
It loads fast and moves fast, saving 
the seconds that count in making 
rapid city schedules. 
Already the Cleveland Railway 
Company, known among street 
railways as most careful in buying 
and most exacting in demands 
upon equipment, has bought 20 

'White Model 54-A's. 

THE WHITE COMPANY, Cleveland 

ITE BOSSES 
FOURS AND SIXES 
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We could not 

improve the 

Principle ... 

So we itnproved 

the Details 

Diaphragm Type 
Foot Valve 

Diaphragm Type 
Cut-Off Valve 

Because the basic idea of interlock­
ing power, brakes, and door control 
to provide maximum safety and con­
venience for cars operated by one 
man was sound in principle it has 
won universal recognition. 

But experience has given us a better 
understanding of the functional 
requirements of equipment details, 
and improvements have been made 
as needed. To simplify installation 
and reduce air leakage, a Foot 
Valve and Cut Off Valve of the 
"WABCO" Diaphragm Type are 
now furnished with Safety Car Con­
trol Equipments. 

SARTYCAll DEVICES C'o. 
OF ST. LOUIS, Mo. 

Postal and %lef·1·aphic .Add1·ess: 

WILMERDING, PA. 
SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH 

The Safety Car Control Equipment has been a vital factor in 
safeguarding accelerated transportation. 
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alisfadion fkaf endures 

T HE quality of Westing­
house National Air Com­

pressors is a warranty of 
enduring satisfaction. 

Quality is the first thought in 
design, construction and as­
sembly. This strict adherence 
to high standards has estab­
lished a reputation .. for long 
life, dependability, and econ­
omy of operation. 

Because of this, n1any traction 
properties are now using 
Westinghouse-National A i r 
Compressors exc I us i ve 1 y 
in their shops, power houses, 
and maintenance departments. 
All types and sizes are avail­
able, ranging from 3 to 700 
cu. ft. di s p 1 ace m en t-all 
"Quality Machines for 
Quality Service." 

WESTINGHOUSE~NATIONAL 

Atr compressors 
"QUALITY MACHINES FOR QUALITY SERVICE" 

WESTINGHOUSE TRACTION BRAKE COMPANY 
Industrial Division 

eneral Office and Works • • Wilmerding, Pa. 
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One of the 69 coaches of the Pittsburgh Motor 
C oac h C ompany, using Goodyear Tires 

SAFE TRACTION 
on the hills of Pittsburg 

Anyone who knows Pittsburgh, Pa., 
knows that it is far from a normal city 
for motor coach operation. Up and down 
steep hills the traffic travels-on grades 
which would be perilous for passenger­
laden coaches equipped with anything 
less than the surest traction which can 
be built on a tire. 

Recognizing these facts, the Pittsburgh 
Motor Coach Company equips its 69 
coaches ,~ith Goodyears-most of them 
bus balloons. 

The famous tractive power of the 
Goodyear ALL-WEATHER Tread gives 
new security to brakes. Even when 
pavements glisten with grease or water, 
those sturdy, resilient blocks of sharp­
edged rubber cut their way through 

surface film, and grip the solid ground. 

Beneath the tread, in the body of the 
tire, is the extra vitality of SUPERTWIST. 
This special Goodyear Cord resists fatigue 
and the strains of frequent braking at the 
same time that it adds to comfort by its 
quick-yielding resilience. 

Perhaps your operation is not as rigorous 
in its demands on tires as this one in 
Pittsburgh. Perhaps it is more so. Whether 
your need is superior traction and extra 
resistance to strain-or simply the tough­
ness and vitality to deliver an extremely 
low cost per mile-Goodyear Truck Tire 
Service Station Dealers are equipped to 
provide you with recommendations, ex­
pert and accurate, which show the right 
tires for your particular hauling duty. 

For every Goodyear Cord Bus Tire there is an equally fine 
GoodyearTube, built especially to the needs of bus serv• 
ice, and there are also Goodyear Rubber Tire Chains 
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Girder Rails 

Girder Guard Rails 

Plain Girder Rails 

Rail Joints and 
Track Accessories 

Expansion Joints 
for Electrically 
Welded Track 

Special Trackwork 

Switches, Frogs and Crossings 

in 

Solid Mangam;se Steel, 
Manganese Insert Construction, 

Chrome Nickel Steel Insert 
Construction and Built-up 

Construction of all 
heights and weights of rail 

The Lorain Steel Company 
General Offices: 545 Central Avenue, Johnstown, Pa. 

SUBSIDIARV OP 

UNITED STATES STEEL CORPORATION 
PRINCIPAL SUBSIDIARY MANUl"ACTURING CDMPANl!;S: 

AMERICAN BRIDGE COMPANY CARNBGJB STEEL COMPANY ]LI.JNOIS STBRL CO!\fPANY THE LoRAIN STEEL COMPANY 
AMERICAN SHBRT ANO TIN PLATE COMPANY CYCLONE FBNCB COMPANY MINNl!SOTA STBBL COMPANY TENNRSSBK COAL. ]RON A- R.R. CO:\IPANY 
AMERICAN STBBLAND \VIRE COMPANY FEDERAL SmPBUILDING AND DRY DOCK COMPANY NAnONAL TuBB COMPANY UNIVERSAL P ORTLASD CB!\IKNT CoMPAJIT 

Pacfj'ie Coast Distribulors-Unlted Stateli Steel Products Company.Sau Francisco, Los Anii?eles, Portland, Seattle, Hnnolulu. ExJJort Di'.rtri6ulors-Unlted States SteeJ;Products Cnmpany, New YorkCllf 

Sain Offlees: 
ATLANTA CHICAGO CLEVELAND DALLAS NEW YORK PHILADELPHIA PITTSBUR 
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Reduce Maintenance Cost 
Increase Revenue 

MAINTENANCE cost in large transit 
companies, operating motor buses and 

street cars, is one of the most important cost 
factors directly affecting profits. Successful 
operators are constantly striving to reduce 
this enormous expenditure through the in­
stallation of modern time saving equipment. 
1JY ou can most advantageously begin in your 
paint shop ... spray painting equipment 
will cut your refinishing costs approximately 
50% ••. it will also reduce the number of 
reserve buses or street cars necessary, and 

will permit a greater number of revenue 
earning days per car-year, through the re• 
duction in the "Out of Service" time required 
for painting. 1!Does not this demand your 
immediate investigation? Mahon engineers, 
who for years have specialized in the scien• 
tific development of Spray Booths for every 
purpose, will gladly cooperate with you in 
the solution of your problem • . • profit by 
the wide and varied experience of this 
highly specialized staff of Spray Booth ex• 
perts . . . arrange a consultation today­
no obligation invoh·ed. 

TH~ l\.-~C. .. ~~-~K,Q~ CO:M:PANY 
'.1-)E~R,P~I~.·~.I~HI!G~N 

Manufacturers of Spray Booths and ExhC1ust Stack~, Industrial 
D~•ing Ovens and Blow Pipe Systems 

1/l 
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Cfhrouqhout 
IHI: IEJWGIH 
~BRIADIH 

orlndustrg 
Just when bronze, earliest of the alloys, 
came into common usage a s bearing metal 
is difficult to detcnninc. It is a known 
fact, howe,·cr, that during the past quar­
ter-century more bronze bearings ba,·e 
been made and used than any other kind. 

Thruout the length and breadth of in­
dustry Jh·cs the conviction that for prac­
tical utility and economy there is no sub­
s titute for bronze hearings. 

The reasons for this preference arc read­
ily apparent. Bronze yields smooth, solid, 
11erfect castings in any size and shape. It 
possesses qualities of self-lubrication, and 
thus reduces to a minimum the possibility 
of scoring and seizing shafts. 

Ideal bronze withstands compression loads 
under heat, has adequate tensile strength, 
elastic limits and moderate Brincll hard­
ness. Coefficient of expansion is uniform. 
Coefficient of friction is low and ahrash-c 
clements arc absent at all temperatures. 

Withal, bronze bearings for most in­
stallations cost substantially less per 
unit and possess out-of.,thc-ordinary 
longevity. When replacement is neces­

sary, it is accomplished easily 
and economically. 

Write for a copy of thi.• 
handy Wall Card 11•hicll 
lists oi1er600 ••in stock .. 
sizes ready for imme­
diate delivery, 

J OIIN SON 1111.0NZE CO. 
N EW CASTLE, PA. 

M ay, 1929 

JOHNSO BRONZE 
BUSHINGS B EAR I BA.R BRONZE 
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fAGE OL 

LONG PROD UCTS -AUTOMOTIVE CL UTCHES AND RADIATORS 
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ANOTHER APPLICATION OF SKF BEARINGS ON 

THE STREET RAILWAYS OF AMERICA BY THE 

Pittsburgh Street Railways Co. 

YOU MAY BUYA 
BEARING AS A 
BARGA! :'\ BUT 
TRY AN D GET A 
BARGAIN OUT OF 

USING IT 
f,r 

Nol hingic;; ,1pl lowstc;;ommh 
JS J bt',tnng lhJI CO~I Ml hlllc . 

• 
Operating Economies Plus Increased P ublic 
Favor Make SKF Bearings Paying lnvestme 

THERE'S nothing the matter with 
this truck now in daily service on 

the Pittsburgh Street Railways-it just 
posed for the picture to show that ffi:J~W 
Spherical Bearings were going on the job 
to keep rolling stock running smoothly 
and maintenance at a minimum. Thirty 
such trucks are used on 15 new cars with 
a total of 120 ffi:J~W Bearings. 

Much has been said about moderniza­
tion to increase profits and revive public 

interest in street railways. That ffi:J~W 
Spherical Bearings are playing an impor­
tant part in this new trend is based not 
on generalities but on proven perform­
ance. Their inherent self-alignment, free­
dom from adjustment and long-life have 
convinced this company after three 
years' experience that ffi:J~W would be 
the most economical in the long run on 
these 52 passenger, 49,500 pound cars 
which often reach a mile a minute speed. 

SKF INDUSTRIES, INC., 40 East 34th Street, New York, N. Y. 

Ball and Roller Bearing 

2277 
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Provide 
~or tomorrow's traffic 

Bethlehem Silica-Manganese Weldable Cross­
in11 at Ralph and Gates Auu., Brooklyn, 
N. Y., on lines of Brooklyn-Manhattan 

Transit Co. 

Today 

ilico-Manganese Special Trackwork 
-

The new Bethlehem Silico-Mangancse Special 
Trackwork is remarkably shock- and wear-re• 
sisting. Electric railway companies can install 
this trackwork at heavy-duty locations with con­
fidence that it will stand up-not only under to­
day's traffic but under the still heavier volume of 
traffic that tomorrow is certain to bring. 

The impact and wear-resisting properties of 
silico-manganese steel are well-established. It 
has already been accepted as standard for parts 
subject to shock and wear, as well as for high 
grade tools. Silico-Manganese steel of tool steel 
quality, possessing great tensile strength and 
tough enough to resist the violent impacts of 
heavy traffic, is used in the manufacture of this 
new special trackwork. 

Bethlehem Silico - l\langancsc Trackwork­
called Design No. 999-is of one-piece construc­
tion. The Silico-l\langancse Steel Castings can 
he readily welded and built up in the field. This 
welding feature is a decided advantage for quick 
repair work at heavy traffic intersections, 

BETHLEHEM STEEL COMPANY 
General Offices : Bethlehem, Pa, 

lllSTRICT Ot"FJCES: Ne_w York, Boolon, Phllaclf!lphla, BaltJmore, 
Waohtnctoo, Atlanta, Pltu.bnrch, lluff'a lo, Cle.-eland, Detroit, Oln• 
elnnatl, Chl,sgo, St. Lonlw, San Fraoelweo, Low An,:f'l"9, S.-attle, 

Portland, and llnnoluln . 

Btlhlthnn Sttel Ezporl Corporation, U BroadtD0'/1, New York C/111. 
Sold Ezporltr of our Comm~lol Product•. 

ETH.L 
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Electric Motor 
lnsulatiOns 

... for every need 
for every motor tgpe and size I 

Glance at the insulations listed at the right. There is one 
for every motor need from slot bottoms to phase leads. 
They are all performance-proved in thousands of motors 
of every manufacture. Their quality is unvarying, for 
throughout manufacture-from raw materials to fin­
ished products-continuous inspections to most rigid 
standards are maintained. 
We off er you one source of supply for all your motor 
insulations and quality that is unexcelled. 

MICA INSULATOR COMPANY 
New York: 200 Varick St. Chicago: 542 So. Dearborn St. 
Works: Schenectady, N. Y. London, England 

Cleveland Pittsburgh Cincinnati Birmin&ham 
Seattle San Francisco Los Angeles Toronto Montreal 

R.EG. U.S. PAT. OJ:J:. INSULATION 
• • • 

Super-M icanite 
and Micanite 

Commutator Segments, 
Commutator Rings, Tape. 

Empire Oiled 
Insulations 

Linotape, Cloth, Armatite, 
Paper, Tubing, Canvas, 
Duck, Silk. 

Mico Insulations 
Varnishes, Compounds, Slot 
Paper, Cotton, Sleeving, 
Friction Tape, Rubber 
Tape, Twines. 

REG. U.S. PAT. OFF, 



A_n organization with a long record of achievt 

ment in the production of mass transportatio1 

equipment introduces the last word in the pop 

ular full head ~oom, 29 passenger Parlor Coach 

hall-scot 



t1·ansportation coacli 
fhe universal mass transportation . experience of a, C, f; has never been so perfectly reflected 

as in the details of the new Pl2 Full Head Room Parlor Coach for Chassis Model 508-12. 

Seating comfort for 29 passengers ( exclusive of driver), ample leg room, full size interior 

baggage racks easily accessible, quarter outside baggage rack, adequate head room, window 

visibility, loading convenience and exterior and interior beauty meet the high transportation 

5tandards which have always governed Q, C, r, construction. Here is satisfaction for every coach 

operator who strives for the most scientific basis of operation: maximum passenger comfort 

md maximum revenue space. 

See the new Pl2 for yourself. From the automotive standpoint you will find Hall- Scott 

power, speed, acceleration, strength and lowest weight compatible with endurance and long 

. 
life. And from the transportation standpoint you will see the beauty, convenience and comfort 

that gets business, and holds it. 



Free of the precedents of both truck and car pract 

maintained like transportation power units of , 

other type-unit assemblies interchangeable-0, C 

coaches stay on the road while shop ,vork is in progr1 
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"NONSENSE! Stuff and Twaddle!" 
said Isaac Newton to what 17th 

Century despots decreed as knowledge. 

"Nonsense!" agreed Robert Boyle. 

That was heresy . . . and heretics were 
treated roughly in those days. So the 
discoverer of the law of gra~ity and the 
father of the law of chemical science, aided 
and abetted by other truth-seeking rebels, 
formed a blind-pig scientific society. Its 
crude experiments, secretly conducted in 
secluded cellars, were destined to start 
the world's economic advancement. 

Later, when it became lawful to ques­
tion superstitions, this "Invisible Col­
lege" was recognized as the Royal Society 
of London. 

Ho~ times have changed since the day of 
Newton and Boyle! Research ... inven­
tion ... exploration ... industrial advance­
ment-not tolerated, but demanded by an 
increasingly sophisticated population. 
What a premium today upon Vision! 

American industry right now is pioneer­
ing in the spirit of Newton and Boyle­
but with this difference: it is aided and 
exhorted by an industrial, engineering, 
trade and business press whose leader­

u B 

ship is needed more 
than ever. For the stu­
pendous accomplish­
ments of industry have 
themselves become in­
dustry's greatest con­
cern,imposing penalties 
upon engineers, indus­
trialists and the heads 

L I C 

of business ... penalties for lack of clear 
vision .. . penalties for not looking ahead. 

The McGraw-Hill publications help in­
dustry and business look ahead. Some 
cover the technical, design and executive 
problems of specific industries. Others 
specialize on functions common to all 
industry. Serving the whole sweep of 
American business, The Magazine of B11si­
ness is edited for the chief executive who 
is concerned with policies as well as 
methods. 

Penetrating basic industries where most 
new developments originate, each 
McGraw-Hill publication is a collateral 
aid to the others. Their united forces 
serve American business with the facts 
that are so necessary today in the making 
of business decisions. 

THE MAGAZINE OF BUSINESS 
is one o{ 2 5 McGraw-Hill publications, all actuated by 
the same spirit of helpfulness. 600,000 industrialists, 
engineers and business men subscribe regularly to 
these publications. More than 3,000,000 use McGraw­
Hill books and magazines in their business. 

The Magazine of Business 
System 
Harvard Business Review 

Aviation 

Factory and Industrial 
Management 

Power 
Industrial Engineering 

Electrical Merchandising 
Radio Retailing 

American Machinist 
Electrical World 

Coal Age 
Engineering and 
Mining Journal 

Bus Transportation 
Electric Railway Journal 

Textile World 
Chemical & Metal• 

lurgical Engineering 
Engineering News-Record 

Electrical \\"est 
Construction Methods 

Food Industries 

Ov"seas Publications 
American Machinist The American Auto• 

(E11roPtan Edition} mobile• 
Iogenieria Intt:rnacional• El Automovil Americano• 

•P11bli,h,d b1 •n •1111<i11t, co,np11ny, 
IJ1nint11 P11bli,h,r1 lnttrn11tion11/ Corporation 

A T I 0 N 
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< 
Uoion Metal installation. Middletown, Conn. Note the heavy 

loading of the pole at the left. 

Middletown Saved 
Thousands of Dollars 

ONE after another, American cities are modernizing their street elec­
trical equipment. Following the lead of Cleveland, Detroit and 

other large cities, Middletown, Conn., has installed Union Metal Fluted 
Steel Poles in the downtown district. 
Instead of separate poles for each type of service, one set of Union Metal 
Poles now carries the lighting and powercircuits,railway feeders, trolley span 
wires, traffic signals, police and fire alarm wires and the street-lighting circuit. 
Tall, stately poles, spaced at wide intervals, easily bear this heavy loading 
and offer a sharp contrast to the old method of dozens of unsightly poles 
to every block. The beauty of this installation has eliminated the demand 
for underground wires and has saved the thousands of dollars which such 
construction would have cost. 
In many other cities the use of Union Metal equipment has reduced the 
number of poles along the curb line from 50 to 75 percent-has silenced 
the underground line agitation. We will be glad to tell you more about 
how this is accomplished. 

THE UNION METAL MANUFACTURING Co. 
General Offices and Factory: Canton, Ohio 

Sales Offices - New York, Chicago, Phil,delphia, Cleveland, 
Boston, Los .Angeles, San Francisco, S.attle, Dallas, .Atlanta. 

Distrib11tors: 
GENER.AL ELECTRIC MERCHANDISE DISTRIBUTORS 

GRAYBAR ELECTRIC CO., INC. 
Offim in all prindpal cities 

May, 1929 

Union Metal Design No. 4306 
in heights of 30 • and 32 • used 

in i\Iiddletou'll, Com1. 

UNION METAL 
DISTRIBUTION AND TRANSMISSION POLES 
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Rolled Steel Wheels 

Coil and Elliptic Springs 

Quenched and 
Tempered Carbon 

Steel Axles 

Armature Shafts 

ELECTRIC RAILWAY JOURNAL 

·iSl 

Keep your equipment 
out of the shops. 
Use parts of - - - - - - - -

"STANDARD" STEEL 
RANCH OFFICES: 

STANDARD STEEL WORKS CO. 
CHICAGO 
ST. LOUIS 

PHILADELPHIA, PA. 
NEW YORK 
HOUSTON 

WORKS: BURNHAM, PA. 

PORTLAND 
RICHMOND 

PITTSBURCH 
SAN FRANCISCO 

MEXICO CITY 
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THE Lackawanna & Wyoming Valley 
Railroad, operating frequent fast elec­
tric service between Scranton, Pittston 
and Wilkes-Barre, Pa., recently placed 
in service the first of their new inter­
urban cars with Hyatt equipment. 

Through local newspaper advertising 
they announced this new ser vice, and 
here is what they say about their use of 
Hyatt Roller Bearings: 

•·ouring the past year the Laurel Line has put 
into service al I-steel passenger coaches, thereby 
discarding wood::m coaches. These moderns tee! 
eoaehcs are 64 feet long, and are being com­
pletely equipped with Hyatt Roller Bearings, 
which afford the maximum in comfort,smoother 
riding and represent the mostmod crnandfinest 
steel coach equipment that it is possible to buy. 

Why not ride the comfortable way-th e Hyatt. 
way. Ride in safety, ride with smoothness­
use the Laurel Line regularly." 

Building public good will with better 
riding ... provided the Hyattway ... is hut 
one advantage of Hyattized j ournal 
boxes. Many operating economies are 
effected by the employment of these 
modern hearings, as well. 

HYATT ROLLER BEARING COl\lPANY 
Newark Detroit Chicago Pittsburgh Oakland 

BYATT 
ROLLER BEARING S 

filjPRODUCT OF GENERAL MOTORSfjjJ 

Hyatts on the 
Laurel Line 

LACl(AWANNA 
& 

WYOMING 
VALLEY 

R.R. 
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Richey-

Electric Railway Handbook 
708 poge•, fl exlbl•, 5'!8 lllu • tra tlone, $4.00 

A thoroughly revised reference book of practic:il 
data. formulas and tables for the use of operator•. 
engineers and students. ft giYe9 the esoential 
reference data on all phases o( electric railway· 
constrnetlon and operation. It presents: (1) Data 
011 subjects which come up In everyday electric 
railway practice. (::!) Jlfaterial of een·ice to the 
non-technical manager or operator. (3) Reference 
material on electric railway practice for those who 
are specializing In other or allied lines. 

2 
Harding-

Electric Railway Engineering 
Third t;dltion. 480 1mg••• 6x9 , :?-18 Illus., $5.00 
A thorough revision of this standard work on the 
theory and practice of electric railway engineering-. 
The book covers the principles of train operation. 
power generation and distribution. equipment and 
types of systems. · 

3 
Kurl,-

Lineman's H andbook 
050 1>ai;• •• 11nrk•t • lze, fl exible, illust., $4.00 

The first book written cxprce9Jy tor linemen, fore• 
men. and other employees of line departments . 
The book meets the growing need for a pocket 
volume or construction and maintenance data. 
procedure and method•. It presents hundreds o( 
kinks. shortcuts. expedient& and time• and work• 
saving methods. 38 well as scores of useful 
diagrams. tables. nnd formulae for the lineman. 

4 

Standard Handbook for 
Electrical Engineers 

:? l 00 pages. 4 ½x7, fl exible, thumb-Indexed, $6.00 
A widely-known encyclopedia of electrical en• 
gineerlng. The book covers every branch of 
modern electrical engineering. It is complete and 
relia.ble. and so care(~lly and fully indexed that 
Its information le readily accessible. 

5 
Croft-

American Electricians' 
Handbook 

11:?3 1mr••• pork•t-•lze, fl exible, 000 Ulue., $t.OO 

The book Is a reliable. useful ha_nd-
book for wiremen. contractors. Jme-
men, plant superintendent_& and con-
struction engineers. It aims to give 
the practical man the facts on appa-
ratus, ms.teriale and lnetallatlon which 
he needs In his daily work. It le prac-

6 
Blake and Jackson-

Electric Railway Transportation 
firrond E,lltton. 437 pnc,•s, llxO, 12 Illus .. $5.00 
A second edition 
of this w I d e I y 
known book or. 
the transportation 
side of the elec­
tric railway bust• 
ness getting 
the car1 over the 
tracke - inC'reas­
ing the traffic -
collecting the fares 
-and selling ser­
vice in tbe face o( 
modern conditions. 
Particular conold, 
eration Js given 
to the place of 
the bus In mod­
ern transporta­
tion. 

7 
King-

Railway 
Signaling 

309 J)Rgee, 6x0 , 
319 Ill us.. $·1 .00 
A completely ade­
Q. ua te book on &II 
phases of modern 
railway signaling. 
The book describe• 
fully lhe construc­
tion, lnetaliatlon. 
operation and 
maintenance o r 
eignalinc equip­
ment. and pre­
sents s. thorouarb 
discussion of prin­
ciples. 

Nash-
8 

Economics of Public Utilit ies 
. 413 pair••• 6x0, $4.00 

Thie book presents the •••enUal tact• and the 
mo@t mature views upon the underlying tln&ncia.l 
and economic phases of public utility companle1. 
with particular emphaole on electric railway■• 
electric light and power comp&nle■ and iru com­
panies. 
ft disC'llsse• every angle or the public uttllt7 
as a buaintH and treats tborouchly auch 1ubJect1 
as capitalization, inveotment rcatur,,1. frsnchioeo. 
re1r11latton. valuation. depreciation. taxca. ra.tea. 
service. accountini:- method•. public relation■• etc. 

Mail this coupon 
to see these McGraw-Hill books 

tical from cover to cover. 
1\frC,rnw-U IJJ Book Cn., Jnr .• 370 ~.,·.-nth .\,·rnur, 
:Srw Ynrk. 
send me: the: boota checked tor 10 d111· tree Hamlnatlon: 
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., . . Rlche1·1 Eltttrlc R1ttw11 ... -~~~!"•n!~~a ,.f.'ir.rf .. 
Baod

boOk. $4.0I. , ... Blah and J1ct1on1' F.lM• , .. •~;j~:;;0:,1;t;'.~l•llw•r Irle R.lhuy T,an,port1• 
lion. II.II . 

• • • . Kurt•• Lineman•• Band• •.•. Ktn1•1 Ratlw11 Slsnaltnr, 
boOk. $4.11. 14.ot . 

.. . ·i~~~I ~t~~so.lf. .... r.:s~tn[~t.r Pub• 
J 1rrre to return euch book• 11 I do no\ wlah tn bel). po1lp1td. 
or to remit ror them within IO daro of nulpt. 

Same •...• ••• • • • • • • • · · · · • · · · · • · · · · • · • · · · · • • · • · •·• • · •· • · • 

Bom• Addre•• ....... • • • • • • • • • · • • • • • • · • · · · · · · • · · · · • · · · • · · · 
cu, ................................................... . 
Po1ltton ..... · . · · • • • .. • · .. • .. • • • · · .. • "· · • · • .... • • • " • · • · 
Nim• ol Comp1111 ............ , ....................... I':. 5-U 
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MAS.S 

15 
CONN 

THIS distorted map shows the various states as they would appear 
if their areas were in proportion to the number of wirecl dwell­

ings. The numerals indicate the American Brown Bovcri represent­
atives listed below. Note how completely they cover the country. 

1 American Brown Bm·eri Electric 
Corp., 

Graybar Bldg., New York City. 

2 American Brown Bm·eri Electric 
Corp., 

842 Summer St., Boston, l\lass. 
3 Paul W. Koch & Co., 

19 S. Wells St., Chicago, III. 
4 Henry Nixon, 

l\lutual Bldg., Kansas City, l\lo. 

5 W. L. Rose Equipment Co., 
Planters Bldg., St. Louis, l\lo. 

6 E, A. Thornwell, 
Candler Bldg., Atlanta, Ga. 

7 E. A. Thornwell, 
810 Brown-1\larx Bldg., 
Birmingham, AJa. 

8 Beedle Equipment Co., 
Union Trust Bldg., 
Cincinnati, Ohio. 

9 T. II. Hays, 
315 Traction Terminal Bldg., 
Indianapolis, Ind. 

10 Harris & Butler, 
Real Estate Trust Bldg., 
Philadelphia, Pa. 

12 S .. hiefer Electric Co., 
Ellicott Square, 
Buffalo. I\. Y. 

13 Schiefer Electric Co., 
...-~ 89 East A,·enne, Rochester, N. Y. 
14 Schiefer Electric Co., 

City Bank Bldg., Syracuse, N. Y. 
15 Schicf er Electric Co .. 

' City Sa,·ings Bank Blrlg., 
f ,1J Albany, N. Y. 
J6 0. T. Hall, 

432 North Cahert St., 
Baltimore, l\ld. 

17 Alhert l\lilmow, 
217 Latonia Bldg., Charlotte, N. C. 

18 Verne W. Shear & Co., 
46 East Buchtel Ave., 
Akron, Ohio. 

19 Verne W. Shear & Co., 
~ 425 Bulkley Bldg., 

f:;1 Cle,·eland, Ohio. 
20 Howard & Geeseka, 

1008 l\Jarquette A,·e., 
l\linneapolis, l\Jinn. 

21 F. R. Jennings Co., 
2847 Grand Ri,-er A,·e,, 
Detroit, l\Jichigan. 

11 E. S. Stickle Co., 22 Paul G. Bentley Co., 
Union Trust Bldg., Pittsburgh, Pa. a:.. 805 Allen Bldg., Dallas, Texas, 

23 

24 

25 

26 

27 

28 

29 
30 

31 

32 

\V. J. Keller, 
203 Natchez Bldg., 
New Orleans, La. 
T. S. \\7 ood, 
Polson Bldg., Seattle, Wa5h • 
Griswolrl & Co., Ltd., 
l l l l Bea,·cr Hall Hill, 
l\lontreal, Canada. 
Commercial Engineering Co., 
1800 E St., N.W., 
\Vashington, D. C. 
Utilities Equi1rn1ent Corp., 
1643 Russ Bldg., 
San Francisco, Calif. 
Utilities Equipment Corp., 
401 Bartlett Bldg., 
Los Angeles, Calif. 
Franklin Sales Co., 
1429 18th St., Dem·cr, Colorad 
J. E. Redmond, 
218 Security Bldg., 
Phoenix, Arizona. 
Tinling & Powell, 
27 l\Jain A,·e., Spokane, Wash. 
l\Janila l\Jachinery & Supply Co,, 
l\lanila, P. I. 
American Brown Bo,·eri Elcctri 

Corp .. 
l\lain works, Camden, N. J. 
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A Motor Coach i 
I 

the Work It Wi 
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CDG 

CHRYSLER MOTORS PRODUCT 
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M . □ T □ 
SOLD BY DODGE BROT 



nly as Good as 
Day after Day 

In Dodge Brothers Motor Coaches, 
Dodge Dependability puts a plus 
value on Safety, Speed, Power, 
Quiet and fine Appearance ., ., ., 

The profit possible for operators who sell transportation is 

dependent in large measure upon how they buy transportation. 

Purchasers of Dodge Brothers Motor Coaches buy transpor­
tation wisely-can sell it profitably. These purchasers measure 

appearance, comfort, safety, speed, economy, dependability­
all in terms of what these features contribute to the profit­

able work that a motor coach will do day after day. 

Dodge equipment take~ them closest to the ambition of 

every operator-to carry more passengers with more satis­

faction and at lower cost. 

ROTHE-RS 
□ ACHE-5 
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L iving fo r and not off 
the In du stry .... 

This expression, used recently of Electric Railway 
Journal by a well-known electric railway executive,* 
expresses exactly the guiding policy of the paper 
during its more than 40 years of service to the 
Industry. 

In those seven words lies the reason why Electric 
Railway Journal has always been received in the 
light of a friend and counselor. Behind them is the 
spirit which was responsible for the recent pres, 
entation to this paper of the first Associated Busi­
ness Papers' Award established in 1927 for Out, 
standing Editorial Service. 

Electric Railway Journal 

*Mr. Walter A. Draper, President, 
The Cincinnati Street Railway Company. 

May, 1929 
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Last chance 
-to indicate your subscription choice 

For your convenience, we are again outlining 
the new publishing plan of Electric Railway 
Journal. There will be 13 issues of the monthlv 
magazine-twelve regular issues and the 13th 
issue which will be either a Convention Issue or 
Report Issue depending upon the date of the 
A.E.R.A. Convention itself. 

Electric Railway Journal N e1bs, to be 
issued each Saturday except in those 
weeks in which the monthly publication 
appears, will supplement the monthly 
magazine and give to busy executives the 
important timely news of the industry. 

Present subscribers are no\\' offered a 
choice of: 

I. The regular subscription price of 
the magazine is being redu~d from four 
dollars to three dollars yearly. The price 
of the News will be one dollar for sub­
scribers to the magazine, two dollars for 
all non-subscribers. If you wish the new 
monthly-without the Ne1vs-your pres­
ent subscription will be extended on a 
dollar-for-dollar basis. 

2. If you are interested in receiving 
both the 13 large monthly issues and the 
39 supplementary News issues, your sub­
scription will not be extended, but will 
retain its present expiration date. 

You have already seen two copies of the 
bigger and stronger monthly publication. 

You have also received two complimen­
tary copies of the N e1vs which were 
mailed to all subscribers, so that they 
could see for themselves what type of in­
formation it furnished. May we now 
have your subscription choice as out­
lined? 

If we do not hear from you shortly, we 
will assume that you wish the monthly 
magazine only, and your subscription 
will be extended. But if the N e1os serv­
ice can also be valuable to you, please be 
sure to return this coupon TODAY. 

f - - - - ------ - ----- . 
· J-: h•clrlc H11llwu)' Journal I 

I 10th A,·e. at 311th St., :S~w York, X. Y. I 
I CHECK ONE: 
□ 1 wish to rrcci..-e only the new monthly. Kl11dlv I extend my present subscription. 

□ I wl•h lo rerei,·e both lh& monthly and the .Ynr;•. I I understand that the expiration dal& of my aub-
~·r it>Uon will rt•main the s ame. 

I 
I NA)IE .•. .•. . ....... .• . . ......•• • ..•.......•. . . 

I ADDRESS . ..•...... ... ........ . • . •..• • ••••...•. 

I CITY •. .• • • • ... . .... .. • .. . .. • . STATE .•••...• .•. 
I F. E.R.J. 5-211 I 
----------------
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Brain • • 
AFEW minutes' plannin 

and figuring may sav 
hours of digging and patch 
ing. 

Probably that is the reaso . so many companies are 
turning away from the old­
fashioned method of patch­
ing rail joints to the newer 
method ofThermit Welding. 

Thermit Welding is not jus 
a better way of joining rails, 
- it is an entirely differen 
way. For it ELIMINATES 

METAL &.., THE~.MI 
CHICAGO BOSTON 121) B~OADWAV 
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replaces 
Brawn 

track maintenance 
THE JOINT. At the same 
time it eliminates the neces­
sity of ever digging up the 
pavement and patching. 

Consider this when you are 
planning your crusade 
against worn rail joints. An 
ounce of prevention is 
cheaper. than a pound of 
cure. 

COR,POR,ATIO~ 
YO~ . N. V. SOUTH SAN FRANCISCO 
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[ 

This is one of a series of Jl,f cGraw-Hill advertisements d irected originally ] 
to advertising men in an effort to make industrial advertising more profit­
able to buyer and seller. I t is printed in these pages as an indication 
to readers that J',fcGraw-ll ill publishing standards mean advertising 
effectiveness as well as editorial virility. 

May, 1929 

Is his title backed up 
with real buying authority. 

SALES REPORT 
?-I E DISTRICT ! C \l .1JWZl---·······---­

Dat< o a -

a11lead1.n&• 

What can you expect 
from an industrial ad­
vertising campaign that 
is planned to cover a 
prospect list built on 
this basis? .rr1-

ter aecbaJUcs as t,bers are 
es maAY brands or au 1n this terrl.-

There ere l doean't. »ean a t,h1ng 

cunc:, eXperts and t,hs tit e 

THE one reliable method of running 
down the real buyers is to seek them by actual 
operating responsibilities. The important 
thing is not what they are called but what 
they do. 

This principle comes out of McGraw­
Hill's years of experience in circulation and 
editorial service throughout American 
Industry. 

The confusion of titles in industry is dis­
cussed on pages 29 to 33 in Industrial 
Marketin g at ff/ ork. A copy of this book 
will be delivered to executives interested in 
selling and advertising to industry. 

-The Publishers 



.\lay, 1929 ELECTR IC RAILWAY JOURNAL 

Every Stage 
A Step to Multiplied Mileage 

The principal object of the operation pictured above is to remove from the 
center of the hub of a Cary Wheel Blank a cylinder of steel concentric 
with the vertical axis of the ingot from which it was made. The object is 
accomplished by placing the blank in a centering die and pressing through 
it a punching die ••••••• This is just one of many stages in the journey 
that leads from 'll'heel blank to shipping dock .•• Each is carefully designed 
according to most modern practice ••• Each makes use of long experience 
and equipment kept at maximum efficiency by constant inspection and main · 

tenance .•• Each contributes its part to multiplied mileage. 
Our wheel engineers are at your serr,ice. 

1Jllittni.a ~trrl O!nmpntty 
Subsidiary of U nited States Steel Corporation 

<!irnerut (1Jffirt11: 

.?08 &outl} ~ &nlle &trrd, <!ll}trngn 

G A R y 
WROUGHT 
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ADVERTISING has become an 

/J\ indispensable part of our 

- national life. It performs a genuine 

service to a fast- moving public. 

It has been identified with the 

Electric Railways for such a long 

period that the public has come 

subconsciously to value the guid­

ance of this phase of the service in 

the fulfilling of everyday wa~ts. 

Collier Service car cards are not only 

a part of Electric Railway Service, but a 

dependable source of revenue as well. 

BARRON G. COLLIER 
INC. 

CANDLER BLDG.- NEW YORK CITY 

Car Card Advertising Almost Everywhere 

Jfay, 19_ 







Steel Twin Tie Construction adopted in Detroit in 1920. 

Records show 81.85 miles of Steel Tie Track in service. 

AdYantages are: 

Reduction in amount of excavation and concrete founda­
tion work. 

Faster progress and less delay in opening streets to traffic. 

Complete elimination of sinking track caused by disinte­
gration or washing out of sand bailast. 

Water tight bond between rails and concrete pavement. 

No heaving or cracking of paved surface. 

The property is satisfied that rail wear will be the determining 
factor in the life of the track as none of the track has even 
approached the end of its usefulness. 

This report is of vital interest to all Electric Railway Execu­
tives, and answers in an unbiased way· all questions about Steel 
Twin Tie Track performance under heavy duty traffic. Five 
hundred copies of this report are being prepared for mailing. 
May we send you your copy today? 

The International Steel Tie Co. 

Send us the NIELSEN DETROIT SURVEY. 

Name ...................................... . 

Title ...................................... . 

Comoanv ................................... . 



CONSOLIDATED CAR-HEATING C 
f-l~W YORK 
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American Steel & Wire Company 
.ARCON RAIL BONDS 

"Trade Mark Registered'' 

ANEW I?rin~iple of design ~s 
embodied 1n A r c o n Rad 

Bonds. This is the open terminal. 
The open terminal has many 

distinct advantages. All terminals 
p·rovide for easy arc manipulation. 
The end of the copper conductor 
is approximately one-eighth of an 
inch from the rail, and located in 
an open space which insures per-

Arcon "A" Bond in detail 
and instal/,il 

feet welding of the copper wires. 
The sloping surface of the ter­
minal after welding is a novel and 
important feature in arcweld 
bonds. 

Be convinced by a practical dem. 
onstration which we ,viii gladly · 
give you at your convenience. 

Prices and literature mailed 
upon request. 

AMERICAN STEEL & WIRE COMPANY 
Subsidiary of United States Steel Corporation 

' CHICAGO ..... l08 s. La Salle St. ST. LOUIS .......... 506 Olin Street NEW YORK .......... 30 Church St. BALTIMORE ........ US. Ch ■ rleo St. 
CLEVELAND ........ Rockefeller Bid~. KANSAS CITY .•...•. 417 Grand An. BOSTON ............... Sutler BldQ. BUFFALO ......... 671 Ellicott St. 
DETROIT .•••••. Foot of First Street OKLAHOMA ciry·N··:lii .. i..ilici~· PITTSBURCH .••.•••••••• FrlckBldt. WILKES-B.\RRE .. !llln~n B ■nk Bide. 
C INCI NNATI ...... Uolon Trust Bid!!. BIRMISGHAM r;:ro!~-M:.; Bldg• PHILADELPHIA ...... Widener Bldt. IHI.LAS .......... Pr■etnrlen Bldt. 
IIIISNEAPOLIS-ST. PAUL.... ...... ME~IPi-us ..... ·.-.-................. .. : ATLANTA .......... 101 Merlette St. IU:SVER ...... Flrar Nu•1 Ilk. Bide. 
Merchanto Nat'I Bank Dld4., St. Paul Union and Plantero Bank B1d4. WORCESTER •• ••• •••• 94 Gro•• St. SALT LAKE CITY, Welker B■nk Bldt. 

UNITED STATES STEEL PRODUCTS COMPANY, San Francisco, Loa Anirelea, Portland, Seattf,. 
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D 
Advertises 

the 
Weekly Pass 

unique posters, in 
attractive colors, WPre 
employed by The Pitts­
burgh Railway~ to drive 
home the sale l•f weekly 
and Sunday passes. 

T HE Pittsburgh Railways began using 
weekly and Sunday passes in 1925. At 

that time we helped them select a type of 
pass hest adapted to the problems of that 
city. The rears following have shown a 
great rise in popularity for this form of fare 
collection. Pittsburgh is advertising the 
passes because they realize the advantages 
to the opernti11g compn11y. They are: 

Cash in advance. 
Elimination of change-making 

rush hours. 
Control of fare at one source. 

during 

Greater number of passengers carried 
due to attractive rate. · 

Globe experience should be of great value 
to you in adopting and initiating a pass 
system. Let us acquaint you with our 
service in all types of paper fares. 

GLOBE 

.. _, ""'"•-~~:'""~\:;·,::~.:--;.:,.:~:,:~· ~'9 ... 

TICKET COMPANY 

P h iladelphia 
Los Angeles 
Boston 

··~t .. ' 

PHILADELPHIA 
PadoriP!il 

New York 
Jacksonville 

Syracuse 
Bal timor e 
Cincinnati 

SalPs Offices 
Cleveland 
Pitlsburirh 
Spring field, l\lass. 
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•• 

It takes more than CARBON 

to make a brush 

UT of the fiery furnace come hard blocks of prac­
ically pure carbon, but these are not brushes and 
seful brushes could not be sawed out of them. 
The blocks are crushed into small bits in a pow­

rful machine. Another machine gri~ds the carbon 
nto fine flour. The laboratory, as usual, tests each 
tep. The flour, for instance, must meet rigid tests 
or electrical resistance and fineness. 

Not only is this flour tested, but, to insure uni­
ormity of the product, the output from several 
ills is mixed and blended after it has been passed 

y the laboratory. 
Thus once more a basic form of carbon is 

produced in a very pure, exactly uniform, scien­
tifically controlled state. 

This is but one example of the thorough control 
we exercise over the smallest detail of manufacture. 
This control is your assurance and ours, too, that 
any given grade of National Pyramid Brushes will 
always be the same, for by exactly duplicating the 
conditions of manufacture we duplicate the grade. 
Standard performance thereby is assured. The 
NCC brushes that are giving you such perfect ser• 
vice today can be replaced with precisely similar 
ones at any time in the future. The Data Sheet 
System makes shipments speedy and accurate. 

An interesting moving picture film illustrating in detail the processes used In the manufacture 
of carbon bru5hes will gladly be shown on request to any organization of engineers or students. 

NATIONAL CARBON COMPANY, IN c. 

Unit of Union Carbide C!I!!I and Carbon Corporation 

SILVER STRAND 

Carbon Sales Cleveland, Ohio 
Division CABLE 

T•AOI Ma.•K 
•1•1r1'1ERID 

Branch Offices and Factories 

Jersey City Pittsburgh Chicago Birmingham San Francisco 
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One of the cars to which Simplex 
Clasp Brakes have been applied 
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SIMPLEX MULTIPLE UNIT 
CLASP BRAKES 

Railroads would not purchase 
passenger cars without "Simplex 
Clasp Brakes." 

Why not specify "Simplex Multi­
ple Unit Motor and Trailer Truck 
Clasp Brakes" for Gas - Electric 
and Electric Cars. 

Send us your inquiries for inf or­
mation and designs. 

The mechanically correct Brake 
for a Modern Car. 

AMERICAN S'l'BEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 



The above diagram shows crank­
shalt sizes of three well known big 
six engines, with diameters of 2¾­
ln. and 2¾-ln.-and Waukesha's 
crankshalt, 31/2- ln. White lines 
show their relative stiffness. II 
shalt No. 1 Is considered :100% satls­
lactor:r, then shalt No. 2 has an 
excess strength of 16% and the 
Waukesha shalt No. 3 has 139% ex­
cess strength. 

the crankshaft 
that nef)er I ails 

---huge and thick-cheeRed---of chrome nickel steel, 
heat treated---supported on four arch trussed bear­
ings---Waukesha's 3½-inch crankshaft guarantees posi­
tive dependability under even the severest service 
requirements. Never has this Waukesha crankshaft 
been known to fail. Thousands of miles without a 
bearing adjustment is not exceptional---it's a fixed 
habit with Waukesha. That's only ONE REASON why 
the most modern motor coaches are powered with 
Waukesha RICARDO HEAD Long Life Engines. Write 
Automotive Equipment Division for Bulletin No. 710. 

940 

WAUK ESHA MOTOR 

L-HEAD ENGINES 
THEY TAI\£ 111!:TTER 

CARE OP" 1'.HEM~ELVES 

COMPANY 
New York Office: s West 4oth st. WAUKESHA. \'VISCONSIN San Francl.§co: 7 Fronl Slrfft 

Exclusive Builders of Heavy-Duty Internal Combustion Engines for Ocer Twenty Years 
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Cuts operating costs! 

Rccti~ons arc made in two sizes, 15 
and 30 battery capacity, at $75 net and 

$135 net, rcspccthcly. 

Even before you've charged a single battery on your 

Rectigon it has helped to lay the foundation~ for 

greater battery charging economy for yon. The first 

cost of the Rectigon is low. :fhc installation cost is 

low. No special provisions for its installation arc 

required and one man can have it ready to operate 

in less than an hour. 

Installed and operating, the Rcctigon continues 

to pile up a record for low operating costs. Its effi­

ciency - higher than in any other type of charging 

equipment - means that more of the power yon 

pay for reaches the battery. You profit there. Long 

and uniform bulb life, nothing to wear out or 

deteriorate, no special 1naintcnancc cost - these 

factors are a further help in keeping operating costs 

low and battery charging efficiency high. 

You will be interested in the booklet, "J\lore 

Power to the Battery." ,vrite for a copy. 

WESTINGHO USE ELECTRIC & l\lANUFACTUHl""'G CO:\IPA""'Y 
l\lcrchandising Department East Pittsburgh, Pa, 

Westinghouse 
Use only genuine Westinghouse Bulbs fo r replacem e11ts 

• • • eac h ba ttery 

charged with this • rect1gon 

and this bulb • g ives you 

a lower chargin g co st 
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r' ,aar 'J 
______________ _.__r ____ ~-~-------'""'---------------.... 

WATER-PROOF, SKID-PROOF, LIGHT WEIGHT, LONG LASTING AND ECONOMIQAL 

~ rJ 

~ 

Keep your Bus Floors always New 
• • at minimum cost with 

J-M MASTICOKE 
J-M · MASTICOKE provides a floor which will 

last th e life of your busses at_ one low cost. Its 
tough, resilient compositiori is made to withstand 
the wear of millions of footsteps. The vibration of 
thousands of miles of travel will not crack it. J-M 
Masticoke will eliminate floor repairs from your 
maintenance bills. 

This modern bus flooring will also add materially 
to the appearance of your busses. It is furnished in 
dark gray and six attractive colors to harmonize 
with interior finish. It never grows shabby-its 
good appearance will help keep your busses always 
looking spic and span. 

Skid-proof -Water-proof 
Passengers will not slip on Masticoke Flooring. 
Whether new or old, its anti-skid tread is etfec-

tive in any weather. J-M Masticoke is thor­
oughly water-proof, is unaffected by acids, and 
gives complete protection to the floor structure 
it covers. 

J-M Masticoke is easily cleaned by simply flush­
ing with water. It dries quickly and is odorless. 
It will not retain dust, dirt or germs. It is fire­
retardent and also acts as a valuable insulation 
against the cold. 

Tested Ser..-ice 
J-M Masticoke Flooring has long given sa1isfactory service 
on busses as well as railroad coaches and Pullman cars. 
More and more:bus fleet owners are using this flooring to re­
duce costs. Johns-Manville service to busses includes insula­
tion for side walls and roofs, clutch facings, packings, brake 
blocks, and lining. Return the coupon below and get the 
full particulars on this rr::odern economical flooring. 

Ii!! Johns-Manville 
<o••O••"•• S ERVICE TO 

JOHNS-MANVILLE CORPORATION 
Electric Rail.,.·ay &: Motor Bus Division 

New York Chicago Oe,·cland San Francisco Toron10 
( B,,,,,,hts ;,, "'II /,,,,e dtirs} 

Please send me full paniculars on J,l\l Masticoke Bus flooring. 

N11m~······•••·•····•·········••·•··•••••·•·•·•·••••·••····• 
8B•IU·$ 

BUS TRANSPORTATION Addr~ss ..... ...............•........................ ,,. , •••• 
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In These Days of 

Traveled Highways 
With automobiles, trucks, buses speeding along 
the Nation's highways, the necessity of avoid­
ing crossing accidents becomes acute. 

Protect your crossings and passengers with 
N achod Highway Crossing Signals. They 
warn two ways-by bell and flashing lights. 
They greatly reduce the liability of costly law 
suits with their attendant loss of prestige and 
good will. 

The red flashing projectors give a brilliant and 
arrestive indication. They are actuated en­
tirely from the trolley power and at the high­
est car speeds. The separate motorman's pilot 
tell~ him the signal is working when he passes 
the starting contactor. 

Write us for quotation, specifying whether 
lights and bell, or lights only are desired; 
whether for a single or double track crossing 
and give sketch if there are any switches in the 
protected zone. Yellow caution lights near 
base may be omitted if desired. All four pro­
jectors may be mounted on one standard. 

- . 
• • 

Nachad Highway Cras~ing Signal with flashin g red lig hts a nd bell. 
A n installation with t wo standards on th e Galveston•Hous ton 
Interurban Railway. 

N-A-C-H-O-D Spells Safety 
Nachod and United States Signal 

Co., Inc., Louisville, Ky. 
We A lso Manufacture 

Turn-right Signals, Single Track Permissive and Absolute Signals, 
Stub End Signals, Rear Protection Signals, Annunciator Signals, 
Headway Recorders. 

I 

-for Zone Fare Collections 

E t21 

The New 
Three coin fare box 

Zone fare collections are exceedingly simplified with the new 
Johnson Three Coin Electric Fare Box. 
Nickels, dimes, and quarters are all deposited in the same slot and 
recorded on the same register. 
In Johnson Electric Fare Systems the coin does the work-auto­
matically and visibly, registering the amount paid. Electric fare 
registers also fit in with the Modern DeLuxe car interiors. Con­
cealed wiring, attractive fare boxes and registers, plus the fact 
that they give you greater speed and accuracy should make them 
your choice on new or old equipment. 

Johnson Fare Box Company 
4619 ~!!~~~~~ A ve. f ir':t !~f~. @~D = 

Over 6,000 Type J Electric 
Fare Boxes have been placed 
in service in the last 4 years. 
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Standardize on these products because 
~~~~.ZT':!~'1"1:8~ · of their economy 

MORE.JONES 
Armature Babbitt Metal 

MORE-JONES Quality Products are highly 
economical from the standpoint of first and last 
cost as also from every angle of service efficiency. 1 

Fifty-five years of service in the railway field has 
enabled° us to fully meet your requirements. Take 
advantage of our experience and the unexcelled 
and uniform quality of MORE-JONES products. 

National Bearing Metals 
.Jersey City, N • .J. Corporation Pllt&bnrsb, Pa. 
Portsmouth, Vo. lll~advllle, Pa. 

St. Louis, Mo. 

MORE-JONES 
Trolley Wheels and Harps 

,~- ,. New York, N. Y. 

ORE.JONES "Tiger" Bronze 
Axle and Armature 

Bearings 

QUAU1Y PRODUCTS 

A LL types of City and 
Interurban cars of latest 
design and Modern con~ 
struction are built by-

CUMMING§ CAR AND COACH CO. 
Successors to McGuire-Cummings Mfg. Co. 

111 W. Monroe St. 
Chicago, Illt 



88 ELECTRIC RAILWAY JOURNAL May, 1929 

PDRTEIS 
NUT SPLITTERS-CHAIN CUTTERS 
BOLT CLIPPERS-SHEAR CUTTERS 

A Porter Nut Splitter will remove a 
battered, £rozen or rusted nut £rom 
a bole with less labor, without 
"lamming" the bolt threads and ln 
less time than lt takes to prepare a 
monkey wrench £or the work. 
Porter's Nut Splitters come in two 
types and several sizes. The type 
pictured above operates with the 
handles parallel to the bolt. Another 
type cuts with handles at right ang• 
les to the bolt. Both ore portable 
and may be used ln any position and 
In spaces otherwise di££icult to work. 

Write for illustrated folder on Porter'• Tool.-
Nut Splitter•, Chain Cutter•, Bolt Clipper. 

and Shear Cutter, 

H.K.Porter,lnc. 24 Ashland St., Everett, Mass. 

Porter's Tools cover a wide range 
of uses in all types of industry. On 
Construction work, in factories and 
shops they save time, save labor 
and are extremely efficient. They 
are portable-operate anywhere 
and in any position. 

18-tB 

There are Porter Bolt Clippers 
which cut up to a ¾" bolt or any­
thing smaller. The Nut Splitters up 
to a nut, either hex or square, of a 
¾ • bolt. Chain Cutters cut case 
hardened chain up to ½ • steel links. 
Shear Cutters for heavy flat stock 
and wire rope. 

@ ~ 
- -7"'!"!-~~ 

• 0 crm-___ ... 
/. H __ .;, 
J1 ,..-Li- :7n .. .-

~-::.::-

Godward Gas Generator in position 

You can now use 

Fuel Oil 
in buses witl1. the 

Godward Gas 
Generator 

National Railway Appliance Co. 
420 Lexington Ave. 

New York 
11. A. IIEGE~IAN, PresMeut J, M. !'HATT, Flnit Yic&-l'res. 
F. T. SAIIGt~NT, Secretary II, J. IIHOWN, Trrosurer 

Hegeman-Castle Corpora1ion 
Railway Exchange Building 

Chicago, Ill. 

F. F. Dodier 
903 Monadnock Bldg. 
San Francisco, Calif. 



Eas~ 
&onomical 

To 
Install 
Under 
Traffic ·, 



Ease and economy of installa, 
tion under traffic -a most 
useful feature of the Dayton 
Integral System of Track and 
Paving Structure, and in many 
recent installations, demon, 
strated to the complete satis, 
faction of the Engineers. 

This progressive development 

rHE :MYION INTEGRR ffl'l'EM 
'IHEDA.YTO:NMEC 



is something we feel every 
Track Engineer will be inter~ 
ested in discussing with us 
further. 

Traffic is not interrupted at all. 
Cost is moderate per track toot. 

And the finished track is good 
for many years with no major 
maintenance at all. 

AND PAVING S'l'RlTt:TVRE 
DAYTON, OHIO 



Long Life 
No Major Maintenance 

Low First Cost 
The life of track built by the Dayton Integral System 

of Track and Paving Structure is so long that our 17 
years in business has not established its limit. 

But even better, it requires no major maintenance at 
all. It gives you good track that stays good with little 
or no expense. 

Sometimes the life of inferior track may be prolonged, 
but only at a maintenance cost which in a relatively 
short time amounts to more than the original track cost. 
In such case it is more economical to lay new track­
Dayton Integral Track. 

Dayton Integral Track unifies track and paving foun, 
dation into a single, sturdy structure, provided with a 
vibration absorbing element which protects the concrete 
against destruction. The Dayton Tie also provides 
re-enforcing for the concrete which greatly augments 
strength. 

THE DAYTON 
MECHANICAL TIE CO. 

DAYTON, OHIO 
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When Low Cost Air Power Was Needed 
to Pierce the Granite Backbone of the Cascades 

Leaders of industry again chose 
Balanced Angle Compressors 
Eighteen hundred men and a half-million 

in equipment, worked at once in America':, 
longest railway t unnel. 

Drilling, blasting, and mucking were con­
tinuous. Three times world tunneling rec­
ords were broken. 

And vast effort-smoothly dovetailed­
delivered the finished tunnel to the Great 
Northern three days before schedule. 

Men and machines for this enviable or­
ganization were chosen carefully. One cent 
saved per ton of rock removed, meant 
$30,000.00 on the 7. 78-mile bore. , 

So-like leaders in every industry-the 
contractors, A. Guthrie and Company used 
Air Power by Balanced Angle Compressors. 

Sullivan Compressor Capacities, 
100 cu. ft. Catalog 83-J. 

At Rix ht: Five of the ElevM 
Balanced Angle Compressors 

oa the Job. 

SU LLIVAN MACHINERY COMPANY 
809 Wrigley Bldg., Chicago, Ill. 

A TROLLEY WHEEL Ill 
-seetns to be a sitnple thing 

BUT it isn't. It Jtas to race along the 
wire, rain or shine, sparking when ice 

collects, pounding against trolley ears, and 
keep running smoothly all the time. 

KALAMAZO O 
t rolley wheels and harps are built by experts - experts who 
devote their time and energies to no other task. Kalamazoo 
trolley wheels are the result of over a quarter of a century of 
study. Is it little wonder that they have received the respect of 
the industry-that they are standard equipment wherever the 
best is recognized? 

May we send you bulletins and complete information? 

he S tar Brass Works 
KALAMAZOO, MICHIGAN 
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More Wear-Life/ 
MORE wear, more life,-that's 

what you get when you use 
Boyerized parts. It's the special heat 
treating process that gives them 
greater wear resisting qualities. It's 
the careful design and special steel 
used in their manufacture that gives 
them longer life. 

Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
Center Bearings 

Side Bearings 

• 

Spring Post 
Bushings 

Brake Bushings 
Bronze Bearings 
Bolster and 

Transom 
Chafing 
Plates 

Spring Posts 
McArthur 

Turnbuckles 
Manganese 

Brake Heads 
Manganese 

Truck 
Parts 

Look over the adjacent list and check 
off the items that are causing you the 
most trouble. Then replace them 
with Boyerized Parts, and . see the 
difference for yourself. 

BEMIS CAR TRUCK COMPANY 

BOYERIZED 
PARTS 

ELECTRIC RAILWAY SUPPLIES 
SPRINGFIELD, MASS. 

Representatives: 

F. F. Bodler. 903 Monadnock Bldg .. San Francisco. Cal. 
W. F. McKenney. 54 First Street. Portland. Ore. 
J. ll. Denton. 1328 Broadway, New York City. N. Y. 
A. W. Arlin, 519 Delta Building. Los Angeles, Cal. 

Some One Wants To Buy 
the equipment or machinery that you are not using. 
This may be occupying valuable space, collecting dust, 
rust and hard knocks in your shops and yards. 

Sell it 
before depreciation scraps it. 

The Searchlight Section is helping others-Let it help you also 
0057 

Wheels Griffin Wheel Company 

with 

Chilled Rims 
and 

Chilled Flanges 

410 North Michigan Ave. 
Chicago, Ill. 

FOUNDRIES: 

Chicago (2) Boston St. Paul 
Detroit Kansas City Los Angeles 
Denver Council Bluffs Tacoma 
Cleveland Salt Lake City Cincinnati 
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WHARTON 
Tisco 

Special 
Trackwork 

Whether it is a complicated layout 
for Subway or Surface Lines, or only 
a single piece, \Vharton Tisco Man­
ganese Steel Special Trackwork is 
built to withstand the severest service. 

By keeping abreast of the constantly 
increasing demands of the time, 
\Vharton Trackwork has successfully 
withstood the severest tests of service 
for almost 70 years. 

\Ve furnish trackwork of Chrome 
Nickel Construction, when this type 
of work is desired. 

Consult us on your tr a ck work 
problems. 

WM. WHARTON JR. & CO., INC. 
EASTON, PA. 

;n1mm11111111111111n1111111111111111nm11m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111u~ 
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I In harmony with I 
I modern car interiors I 

¥ = 
~ = 
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! 
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The Right. Retriever 
There is a special type of EARLL Trolley 
Catcher or Retriever for every type of 
service. Our business is making Retrievers 
and Catchers-nothing else. We have 
specialized in this particular field for your 
benefit. Consult us. 

I;;_ C. I. EAR!:_:al Fo:lp :,enl•y ork, Pa. ;==: 

International General Electric Co., Schenectady. N. Y, 

"I In Canada § 
Railway & Power Engineering Corp .. Ltd., Toronto, Ont. ~ 

:aHlltHMIHtlltllllllllllllllllllllU:IIIIUlllllllllllllllllllilllllllllllflllllllllllllllllllllllllllltllllllllllllllJlllllltlllllllllllllllllllllllllllllt.i 

= 
Beauty and simplicity are ii 

~ first considerations in de- ~--
signing modern car inte-
riors. 1 nternational Elec- ~ 
tric Fare Registers fit ~ 
admirably into such inte- ~ 

i~:; ·;~;i~,:£f: I 
posed mechanical equip- n-11 Jlouble Re1l•l~r ii 

I ment. All wiring between register and floor switch 1s -
readily concealed without sacrificing accessibility. ~ 
Electrical operation also eliminates wearing parts, oil- I 
ing, noisy rods, and maintenance. = 

D-lZ EJ...,trle Bark 

l nternational Registers I 
safeguard earnings and !ill 
afford efficient service at 
all times. They are I 
widely used in single and i 
double types, for hand, I 
foot , and electric opera- I 

Let us send you full details. 
Wrile today. 
t~n. I 

THE INTERNATIONAL REGISTER CO. 
15 South Throop St. Chicago 

?.ntttm111H11111111111n11111111111111111111111111m1111n11111111111111u111111111,,1,.,1,11n111111111,n111111111m11n1111Jt1m11m11111mn111111111ttl 
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tLNGINI.I.RS and CONSULTANTS'■ 

Ford, Bacon & Davis 
Incorporated 

Engineers 

39 Broadway, New York 

PHILADELPHIA CHICAGO 
SAN FRANCISCO 

NEW ORLEANS 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER. MASSACHUSETTS 

EXAMINATIONS 

REPORTS-APPRAISALS-RATES 

OPERATION-SERVICE 

STONE & WEBSTER 
I N CO R P O R A TED 

Design and Construction 

Examinations Reports Appraisals 

Industrial and 

Public Service Properties 

~'EWYORK llOSTOX CHICAGO 

SANDERSON & PORTER 

ENGINEERS 

PUBLIC UTILITIES 
AND 

INDUSTRIALS 

DF.Sl<l:S AND COXSTRUCTIO:S 
EXA~IIXATIO:-;s REPORTS YALUATJO:-;s 

NEW YORK 
C!llCAGO SAN FRANCISCO 

STEVENS& 

Woon 
Incorporated 

Engineers and 
Constructors 

20 Pine Street, 
New York 

Transportation Examinations 
and Reports 

C. II. llUCIIAXAN, President 
W. II. PRICE, JR., S""'y-Treae. 

JOIIX F. l,A YNO, Vice-President 

Buchanan & Layng 
Corporation 

Engineeri11g and Jlfanagement, 
Co11str11ctio11, Fi11ancial Reports, 

Traffic Surveys and 
Eq11ipment Jlfainte11a11ce 

llALTDIORt: 
1001 Flr"'t ~11tlon11I 

llnnk Hldg. 

:SEW \'ORK 
·l!l W 11II St rttt 

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 

E. H. FAILE & CO. 

Designers of 

Garages- Service 
•Buildings- Terminals 

441 Lexington Ave. New York 

THE BEELER 
ORGANIZATION 

Transportation, Traffic, 
Operating Surveys, 
· Better Service 
Financial Reports 

Appraisals-Management_ 

52 Vanderbilt Ave. New York 

J. ROWLAND BIBBINS 
CONSULTING ENGINEER 

TRANSPORTATION 
UTILITIES 

Transit-Traffic Development Surveys. 
Street Plans, Controls, Speed Signals. 
Economic Operation, Schedule Analy­
ses, Bus Co-ordination, Rerouting. 
Budgets, Valuation, Rate Cases and 
Ordinances. 

EXPERIENCE IN 25 CITIES 

2301 Connecticut Avenue 
Washington, D. C. 

BYLLESBY ENGINEERING 

and MANAGEMENT 

CORPORATION 

231 S. La Salle Street, Chicago 

New York Pittsburgh San Francisco 

WALTER JACKSON 

Consultallt 011 Fares 
and Motor Buses 

The Weekly and Sunday Pass 
Differential Fares--Ride Selling 

Holbrook Hall 5-W-3 

472 Gramatan Ave., Mt. Vernon, N. Y. 
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The P. Edward 
Wish Service l une I ssue Closes 

MAY 15th 

KELKER, 
DE LEUW & 

COMPANY 
50 Church St., NEW YORK 

Street Railway Inspection 

DETECTIVES 

131 State St., BOSTON 

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. 

Consulting Engineers 

Transit Development 

Operating Problems 

Traffic Surve)·s 

Valuations 

Ill W. WASHWGTON ST •• CHICAGO 

The Merry Crack of Ball and Bat 
- is heard again throughout the l and. And Electric Railway Com­
panies are up against the old problem of getting the crowds away 
qu ickly and safely. 

T he Perey method of fare collection is the best solution. It not onlv 
enables you to handle more passengers in a given time. but quickly 
pays tor itself by eliminating extra inspectors. non-paying passenger,. 
and piltering. Already used successfully in many cities. 

\Vrite for litel'ature showin~ how the establishment of pre-payment and l)Oflt­
payment al'eas at your principle loading and unloading point1,; and the instal­
lation of PPrey Coinpas8erM or Passimeters, will do away with delaye, congestion 
and lo~~ of rPvenue. 

PEREY TURNSTILES 
l01 Park Ave., New York City 

The 
Coi11passer 
-A Peuy 

Coin 
Controlled 
Turnstile 

f """"'""""'"""'""'""""""'""'"'""'"'""'""'"'"'""""""""'"'""'""'"'"'··· .. "'"' ........................... "'"'·j 
I Ho,v you can ~se ~ I 
~ these "Grounding" ~ 

i Clamps I 
i_i=~ ;r~i:Jin; rc~a1~;;, 

1 ~u~ '=·I 

• you can use them on 
~ the wire for welding, ~ 
0 grinders and other i 
i: .. _ ~~J:;I;i}i::~~i;f ~ I 

does the trick. Cat. ii 

i No. 1020 will grip :~=: 

~ wire as small as No. 6 : I !~!/cl' to and includ- j==-

§_~_1 ;~r~:£;!f;£J~~~~ I 
positive temporary con- i 

! nections are required. I 
=_i A;:::;';:-;;, ;::;:::;:~:;.,~o. ll 

289-305 A St., Boston, Mass. 
I s•:w YOIIK cmcAno l'HII.Aut:L1•111A Losnos I 
=,.11111111111111111111u1tttfllllllllHfttllfHll1tlllHIIHIHthtllltnnnmHt1ttHHHIHHOMttNtHttHPHHIAHIMnltlllHU ........ ttffH ......... J 



98 ELECTRIC RAILWAY JOURNAL May, 1929 

!flllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHllllllftllllllllllll~ 

I ~ I 

i r.:-::-:~::::!:::::!:::::::~~'f"'"':liiilt:!~;~~-·~"-.-_-.·.~,--, § 

= 

i 

QUICK TO OPEN• SLOW TO CLOSE 
The Racor Oil Cylinder Retarding Dash Pot 

acts on the principle of a door check. Used where 
switches are normally trailed through, it eases the 
return of the points and thus saves wear on the 
inside of the points. The action is definite and it 
will work under all climatic conditions. Particularly 
adapted for use with Ramapo Automatic Return 
Switch Stands. 

RAMAPO AJAX CORPORATION 
General Offlccs-'230 PARK AVENUE. NEW YORK 

SALE! OFl'ICES AT WOl'KS. A.ND 

~"4~~~~:~ M~~~;:~ :~Iit~~.\~~~~8~N tt~!:!!1!!:! 
8UILDER.5 EXCHANC.f. 5LDO, ST.PAUL 

Nint R«cor Works 

:!!~'!":t-:!!:~:y:.!~bl!~~§~r~•~9~i!-..~~c:f!'iJ!~~• ::.a-~~:~~•c:!!1L 

~1111111n1111111m111m1111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111F. 
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Unclouded windows 
promote popularity 

and safety 

CLEANING car and bus windows 
regularly the Oakite way promotes 

the safety of rapid transportation and 
increases the popularity of your service. 

Oakite cleaning rapidly removes all trace of traffic 
dust and grime; leaves windows clear and film-free. 
No cloudy haze remains to obscure the vision of 
motorman or bus driver; no smears or streaks linger 
to encourage complaints from patrons. 

Moreover, Oakite methods for this and many other 
railway cleaning jobs save hours and dollars wher­
ever used. A valuable fact-filled booklet, yours for 
the asking, gives complete details for a wide range of 
cleaning operations. Request it today. 

Oakite Service JI en. cleaning specialists. are locat~d in 
th, leading industrial cmt,rs of th, U. S. and Canada 

Manufactured only by 
OAKITE PRODUCTS, INC., 28B Thames St., NEW YORK, N. Y. 

Industrial OecmingMaterials -1Metbods 

= 

= 
i s 

~1111111111111111111111111111111111;1111111111111111111111111111111111111111111•"•111111111111111111111111111111111111111111•1111111111111111111111111111111111ui 
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~ i 
11 i ~ •. , __ · i 
i COLUMBIA I 

I 
I 

Railway and Utility Supplies 

Castings-Grey Iron, 
Brass and Aluminum 

Forgings 
Special Machinery 
and Patterns 

Machine and Sheet 
Metal Work 

Armature and 
Field Coils. 

The Columbia Machine Works and M. I. Co. 

1
265 Chestnut St., corner Atlantic Ave., 

Brooklyn, New Yark 

I 
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Drip Points for 
Added Efficiency 

They preYent creeping moisture and quickly drain the pettl• 
coat in wet weather. keeping the inner area dry. 

The Above Insulator-No. 72-Voltages-Test-Dry 64,000 
Wet 31.400, Line 10,000. I ~:S,~~::~~:::,:~:~i:o:~:::·, ., .. 

I 

E1 Muncie, Ind. J I Est. 1848-Inc. 1870 

f 1111111m111111111111nrmumn1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111 
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HASKE LITE 
Specified on Chicago's 

100 new cars 
.. for roofs, seat backs and bulkheads. 

Leading street railway and bus operators prefer 
HASKELITE for its light weight, added strength, and 
low cost. 

Ask for details of bus and street car applications of 
these structural panels, HASKELITE and PL YMETL, 
its metal-faced companion. 

HASKELITE MANUFACTURING CORPORATION 
120 South LaSalle Street 

Chicago, Illinois 

I 

Jk 
' • 

.. er 

Railway RepresrntatiYes: 

Economy Electric De~ Co., 
37 W . Van Buren St., Chicqo 

GraY1011 Broe., 600 La Salle Bld11., 
St. Louis, Mo. 

Railway & P ower Enginccrin11 
Corp., Ltd .• M ontreal, T oronto, 
Winnipc11, New Glas11ow. 

I
UllhlhlllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllHlllllllllllllllllll lllllllllllllllllllllllllllllllll~llllllllllllllllllllllllllllllllllllli 

Cotnf ort assured -rn·~;b·i-i;;·g1 I 
with UTILITY 

Heating and Ventilating 
Equipment 

Before deciding upon the heati~g a~d ventilating equip­
ment for your new car spec1ficattons. remember that 
UTILITY Heaters and UTILITY Venu_lators have been 
tried and proven on hundreds of railway properties 
throughout the country. 
lf you do not know their adv an· 
tages Jet us send you this In for­
mation. If you know UTILITY 
products you will _b ave 
them on a ll your equip­
ment. 

INTAKE 
YENTILATIOX 

RAILWAY UTILITY COMPANY 
2241 to 2247 Indiana Ave., Chicago, Ill. 

" 

I 
l 
i 
~ 
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~ W Id. w· 1 
; e 1ng ire I 
I i 
~ Makes strong welds and i 

i_==.,"==; is used where only the l 
11 

highest quality of weld-
ing wire is acceptable. 

~ i 
~ John A. Roebling's Sons Company i 
~ Trenton, New Jersey i 

I I 
I 
E 

i =.~.·: 
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L_ ....... _ .. ______ ...J 
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ROLLER-SMITH 

ANNOUNCES 

Oil SWITCHES AND 
CIRCUIT BREAKERS 

Everyone knows ROLLER-SMITH air 
break circuit breakers. Many thousands 
have been giving excellent service for over 
30 years. 

With that as a background; with engi­
neering talent of the highest order; with 
factory facilities unsurpassed ... what is 
more logical than the entry of ROLLER­
SMITH into the oil switch and breaker 
field? 

Starting from "scratch", as it were, 
ROLLER-SMITH is able to, and now 
offers, a line of apparatus that is right in 
step with modern requirements, which call 
for high rupturing capacities, high speed 
of operation, high flash-over voltages and 
the ability to stand up day after day, week 
after week, month after month, year after 
year under the most exacting operating 
conditions. 

Following are a few of the outstanding character­
istics of ROLLER-SMITH oil switches and 
circuit breakers. 

Interrupting capacities and factors of safety 
beyond what has hitherto been available. 

A design which inherently provides increased in­
sulation so that one can safely buy on rated values. 

Very novel design of conductors resulting in low 
temperature rise. 

The electro-magnetic stresses of high inrush 
current are employed to increase contact pressure. 

All important mechanical working parts are fully 
enclosed and automatically lubricated. 

Send for new Bulletin No. G-600. 
Just off the press. 

Watch subsequent issues of the Electric Railway Journal 
for additional data on ROLLER-SMITH Oil Switches 

and Circuit Breakers. 

2140 Woolworth Bldg., 
New York 

Bethlehem, Penna. 

Officu in principal cilies in U.S . .A. and Canada. 
R,pr,sentaliv,s in -4ustralia, Cuba, Philippine Islands and Japan. 

Marks has 
the data 

you want 
Marks'-

MECHANICAL ENGINEERS' 
HANDBOOK 

2,000 pages, flexible, illustrated, $6.00 net, postpaid 

Every day you ha,·e mechanical engineering problems to 
solve-often you may lose much ,·aluahle time in search­
ing for the necessary solution-hut all of the data are 
right there for you-handy--complete-and authoritati,·e 
-if you ha,·e MARKS. 
If you use mechanical engineering data at all, you should 
have MARKS. 

Marks Brings You 
-the info rmation you want-e,·ery time. 
-the reference sen·ices of fifty of the higgest mechanical 

engineers in the country. 
--complete and authoritative information on every phase 

of mechanical engineering. 
-In the space of 011e co,z,N11irrzt, compact lia11dbook, 

hundreds of treatises-each the work of a specialist, 
each covering fundamental theory thoroughly, each 
~electing discriminately the essential data. 

See it free. Mail the co11po11 

:\1rGraw-tti1t nnok C'o .• lne., 370 Se,·enth An•., Xew York. 
You may send me on 10 days' approval the books checked. 
. ....• )lurks' l\ff'<"hnni('nl };nginttrs' Handbook. Second Edition. 

$6.00 net, postpaid . 
. . . . , . Travelers' Edition. a volumes, $1'! .00 net, postpaid. 

1 agrer to pay for the Looks or return them postpaid within 10 
days of receipt. 

Sii,ned ..•..... , ............... • • - . •. • - • • • • • • • •, • · · · · · • · · • 

Address , ............................................... , • 

Official Position .................. , ...............••..•.•.. 

Name of Company ........•....•.........................• 

( Books sent on approval to retail purchasers in U. S. and Canada 
Canada only.) F.•E.R.J. 

~ ................................................................................ ~ 
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Rate of Deterioration in Wood Poles is a 
£·ta] Factor in Pole Line Economics 



When Do Poles 
Break? 

The simple analysis in the first 
study of this series showed that a 
pnlc hrcaks when its n1omcnt of resis­
tance is less than the comhined mo-
1nc11 ls of hcnding or, in other words, 
when its factor of safety is less than 
one. AMsnmiug no change in loading, 
the maxin1nm bending moment is 
fixed throughout the life of the pole. 
If the new pole was properly selected, 
its moment of resistance exceeded 
this maximum bending moment by a 
safe margin. Failure will only occur, 

' therefore, when the moment of resis­
tance has decreased to less than the 
bending moment-or, in other words, 
when the strength of the pole has 
deteriorated. 

Why Do Poles 
Lose Strength? 

Like all other structural materials, 
'wood poles arc subject lo deteriorat­
ing influences as time goes on. Decay 
is usually the agency which eventually 
reduces the strength of wood poles to 
the point of failure. Decay is a hrcak­
ing down of the cell structure caused 
by fungus growth. This growth is 
slow or rapid, depending on various 
factors such as the character of the 
wood, presence of moisture, contact 
with the earth and the protective 
measures adopted. 

How to Control Rate 
of Deterioration 

Of the factors which clTcct deter­
ioration in poles, the climatic and 
soil conditions are fixed hy the loca­
tion of the line. The only way to con­
trol this deterioration, therefore, is 
either lo select wood which does not 

decay readily or to use protective 
1ne11ns lo insure the same result. 
Wood naturally resistant to decay is 
practically out of the market for pole 
use. The only choice, therefore, is 
between a raphlly decaying untreated 
pole or one that is protected hy im­
pregnation so that decay docs not 
alTecl it appreeiahly for long periods. 

Effect of Treatment 
on Pole Strength 

As pointed out in the previous 
study, southern yellow pine is the 
strongest species of wood available for 
poles. I ts structure is also more 
adaptable for preservative treatment 
than any other wood used for struc­
tural purposes. This treatment docs 
not impair the natural strength of 
pine as demonstrated in tests con­
ducted by the Forest Products Lab­
oratory, the Engineering Experiment 
Station at the University of Illinois 
and the Atchison, Topeka and Santa 
Fe Railway. The strength of treated 
poles is usually more uniform than 
that of untreated. 

Effect of 
Deterioration Rate 
on Factor of Safety 
In selecting poles to give maximum 

economy, it is necessary to use a 
factor of safety large enough to in­
sure against untimely failure hut not 
so large as to add excessive cost to the 
line. Engineers arc coming to realize 
that comparable estimates of un­
treated and treated poles can only he 
made when a factor of safety is select­
ed to correspond with the rate of 
deterioration of each pole. The pole 
that loses strength rapidly should 
have a higher factor of safety at the 
beginning than one which maintains 
its strength for a long period. It is 

not enough to assume a longer life 
for the untreated pole. Adequate 
treatment not only insures a greater 
total length of service, hut also pro­
vides a higher factor of safety against 
failure throughout the entire life of 
the pole. For comparable results, 
therefore, an untreated pole mu!lt 
ha,·e a higher factor of safety when 
new than a treated one. This obvious­
ly means the use of larger untreated 
poles ,than the strength when new 
would indicate and gives treated poles 
a still further advantage in a careful 
economic study. 

Do Treated Poles 
Maintain Their 

Strength? 
The above discussion assumes that 

preservative treatment results In 
maintaining the original strength of a 
pole throughout its life. The engineer 
or pole user who has not had oppor­
tunity to test this fact in his own ex­
perience is obliged to depend on the 
evidence available from other users 
and from impartial agencies which 
have conducted tests on poles after 
many years of service. There is ample 
evidence that creosoted southern 
yellow pine poles 20, 30 and even 40 
years old do have practically the same 
strength as new. Typical among such 
tests arc the following: 

Ten Creosoted Southern Yellow 
Pinc Timbers, after service of29 years, 
tested at Tulane University in 1912 
showed the modulus of rupture vary­
ing from 3350 to 7890 lbs. per square 
inch. Similar tests on timbers 34 
years old at Lehigh University showed 
a range in the modulus of rupture 
from 4300 to 6700 lbs. per square inch. 
Engineers who have studied these and 
numerous other similar tests arc con­
vinced that as long as the creosoting 
is effective in preventing decay, the 
strength of the pole is practically 
constant. 

For ■ddhionat copi- of thl■ 
aerie■ ol ■ludie■ of pole line de­
■lgn or lor quotation■ and in­
formation on AMCRECO Crco­
eoted Southern Yellow t•inc 
l'olNI, addrc■■ lhe neare■l ■ale■ 
office. 

AMERICAN GREOSOTING GOMPANY SALES OH'ICES 

CR.EOSOTING • ' I CREOSOTING 
COLONIAi. a • GEOR.GIA 

a,<!.':.!:.~!'::' .;;k c.?.1:.!:.::':.!:.Y 
LOUISVILLE -.. KENTUCKY 

332 S. Michigan AYe., Chlc■IJO 

350M■dioun A Ye., New Yurk City 
,Wt 'IV. Main St., LouioYille, Ky. 
llrunewlck, Ga. Dogaluea, La. 
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you want a fare box that will absolutely 
protect your fares, if you want a fare 
box that will accommodate all ra tes of 
cash fares. and either paper or metal 
tickets, if you want a fare box that has 
nothing to rattle or get out of order, 
nothing to jam or distract the conduc­
tor's attention; in short, if you want a 
fare box that does everything a good 
fare collection device should - you 
want a CLEVELAND. 

The CLEVELAND meets all modern 
fare collection conditions. 

The Cleveland Fare Box Co. 
4900 Lexington Ave., Cleveland, Ohio 

Canadian Ceveland Fare Box Co., Ltd., Preston, Ontario 
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Heated Clean 
Air 

No Gases No Fumes 

Is obtained with N-L ... Motor 
Coach Heaters. Because of their 
location in the coach, the heat is 
evenly distributed throughout by 
the high speed ball bearing Fans. 

N-L Heaters do not have a harm­
ful effect on the motor, using only 
heat otherwise wasted. 

Adoption of N-L Heaters as stand­
ard equipment by prominent manu­
facturers speaks well for their 
efficiency. Write for detailed in­
formation. 

The Nichols-Lintern Co. 
7960 Lorain Ave., Cleveland, 0. 
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PANTASOTE 
TRADE MARK 

-the car curtain and upholstery material that 
pays back ita coat by many added yean of 
service. Since 1897 there bu been no 1ubatitute 
for Pantasote. 

AGASOTE 
TRADE MARK 

-the only panel board made in one piece. It i, 
homogeneous and waterproof. \Viii not 1eparate, 
warp or blister. 

Standard 
for electric railway cars 

and motor buses 

Sample, and full 
information iladly 
furnished, 
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SEARCHLIGHT SECTION 
EMPLOYMENT and BUSINESS OPPORTUNITIES-USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED-RATE PER WORD: 
Positions Wontecl, 6 cents a word, minimum 

$1.00 an insertion, payable In advance, 
Poritlon• Vacant and all other cla11Ulca­

tlone, excepting Equipment, 10 centfl a 
word, minimum cha1Te $2.00. 

Propo1al1, 40 cent• a line an Insertion. 

INFORMATION: 
Boz Number• In care of our New York, 

Chicago or San Frandeen office• count 
10 words add! tlonal In undisplayed ads. 

Dl,count of 10~ If full payment la made In 
advance tor four conseentlve Insertion• 
nt undisplayed ado (not lnclUdinl' pro­
posal•). 

DISPLAYED-RATE PER INCH: 
l inch .................. $6.00 
2 to 3 Inches ........ ,: ... 6.76 an Inch 
4 to 7 inches ....... , ..... 6,60 an Inch 
Other •pacu ond contract rote• on reqve•t. 
.An advert/8/ng Inch I• measured vertically 

on one column, 3 colnmn........;JO lnch-
tn a 1!~8. B.J. 

•·►+=============================="1~4 .. 
POSITION VACANT 

'WANTED mas ter mechanic, \Vestern short 
line Interurban A.C. operation; state 
complete experience and salary expected. 
Address P-175, Electric Railway Journal, 
883 Mission St., San Francisco, Calif. 

POSITIONS WANTED 
EXECUTIVE ENGINEER, In the beat 

years of my life; 10 years' electric rail• 
way experience on large properties, also 
familiar with bus maintenance, now em• 
ployed but desire to make change for 
peraonal reasons. PW-114, Electric 
Railway Journal, 883 Mission Street, San 
Franclaco, Calif. 

EQUIPMENT superintendent, seven years' 
experience as superintendent of equip• 
ment with large operating company; 
seeking similar position with operating 
company or connection with railway sup­
ply company. Thoroughly familiar with 

. street railway problems both from engi­
neering and operating standpoint. Mem­
ber American Society of Mechanical En• 
glneers. PW-171 Electrical Railway 
Journal, 7 So. Dearborn St., Chicago, 111 •. 

STREET railway man-32, college gradu­
ate, qualified by 10 years' experience on 
outatandlng system operating modern 
cars and buses, open for connection 
affording opportunity of advancement. 
Familiar all phases transportation and 
equipped to act In position of executive 
nature. Best health, will go anywhere 
and available short notice. PW-173, 

. Electric Rallwity Journal, Tenth Ave. at 
36th St .. New York. 

STUDENT graduating from engineering 
school this year would like a. position 
In electric railway business. PW-172, 
Electrical Railway Journal, Tenth Ave. 
at 36th St., New York. 

LEGAL NOTICE 

STATEl\IENT OF THE OWNERSHIP, 
MANAGEMENT, CIRCULATION, 

ETC.. REQUIRED BY THE 
ACT OF CONGRESS OF 

AUGUST 24, 1912 
Of Electric Railway Journal, published 

weekly at New York, N. Y., for April 1, 
1929. 

State of New York l ss 
County of New York J · 

Before me, a Notary Public In and !or 
the State and county aforesaid, personally 
appeared C, H . Thompson, who, having 
been duly sworn according to Jaw, deposes 
and says that he Is the Secretary of the 
McGraw-Hill Publishing Company, Inc., 
publishers of Electric Railway Journal 
and that the following Is, to the best of his 
knowledge and belief, a true statement of 
the ownership, management (and If a dally 
paper, the circulation), etc., of the aforesaid 
publication for the date shown In the above 
caption, reQulred by the Act of August 24, 
1912 embodied In section 411. Postal Laws 
and 'Regulations, printed on the reverse of 
this form, to wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and 
business managers are: Publisher. l\IcGraw­
HIII Publishing Company, Inc., Tenth Ave. 
& 36th St., '.l'-l. Y. C. Editor, Charles Gor­
don, Tenth Ave. & 36th St., N . Y. C. Man· 
aging Editor, John A. Miller, Jr., Tenth Ave. 
& 36th St., N. Y. C. Business Manager, 
Louis F. Stoll, Tenth Ave, & 36th St., 
N . Y. C. 

2. That the owner Is: (If owned by a 
corporation, Its name and address must be 
stated and also Immediately thereunder the 
names and addresses of stockholders own• 
Ing or holding one per cent or more of total 
amount of stock. H not owned by a cor­
poration, the names and addresses of the In• 
dlvldual owners must be given. If owned 
by a firm, company, or other unincorporated 

.concern, Its n a me and address, as well as 

LEGAL NOTICE 
those of each Individual member, must be 
given.) McGraw-Hill Publishing Company, 
Inc., 10th Ave. & 36th St., N, Y. C., Stock­
holder& of which are: James H. l\IcGraw, 
10th Ave. & 36th St., N. Y. C. James H. 
McGraw, Jr., 10th Ave. & 36th St:,. N. Y. C. 
James H. l\IcGraw, James H. Mcuraw, Jr. 
and l\Ialcolm Muir, Trustees for: Harold 
W. McGraw, James H. McGraw, Jr., Donald 
C. McGraw, Curtis ,v. McGraw, 10th Ave. 
& 36th St., N. Y. C. Curtis W. l\IcGraw, 
10th Ave. & 36th St., N. Y. C, Donald C. 
McGraw, 10th Ave. & 36th St., N. Y. C. 
Harold W. McGraw, 10th Ave. & 36th St., 
N. Y. C. Joaeph H. Bragdon, 10th Ave. & 
36th St., N. Y. C. Anne Hugus Britton, 
10th Ave. & 36th St., N. Y. C. Mason Brit­
ton, 10th Ave, & 36th St., N. Y. C. Edgar 
Kobak, 10th Ave. & 36th St., N. Y. C. 
Grace W. Mehren, 2HO Lake View Ave., 
Chicago, 111. J. l\Ialcolm :Muir & Guaranty 
Trust Co. of New York, 140 Broadway, 
N. Y, C., Trustees for: Lida Kelly Muir, 
F. S. Weatherby, 271 Clinton Road, Brook­
line, Mass. Edwin S. WIisey, 10th Ave. & 
36th St., N. Y. C. Goldman, Sachs & Co., 
30 Pine St., N. Y. C. a Partnership, Part­
ners of which are: Waddill Catchings, 3 0 
Pine Street, N. Y. C. Arthur Sachs, 30 Pine 
Street, N. Y. C. Walter E. Sachs, 30 Pine 
Street, N. Y. C. Howard J. Sachs, 30 Pine 
Street N. Y. C. Sidney J. Weinberg, 30 
Pine Street, N. Y. C. Henry S. Bowers, 30 
Pine Street, N, Y. C. 

3. That the known bondholders, mort­
gagees, and other security holders owning 
or holding 1 per cent or more of total amount 
of bonds, mortgages, or other aecurlties are: 
(If there are none, so state.) None. 

4. That the two paragraphs next above, 
giving the names of the owners, stock­
holders, and security holders, If any, con­
tain not only the list of stockholders and 
security holders as they appear upon the 
books of the company but also, In cases 
where the stockholder or eecurlty holder 

LEGAL NOTICE 

appears upon the books of the company a■ 
trustee or In any other fiduciary relation, 
the name of the person or corporation for 
whom such trustee Is acting, Is given; also 
that the eald two paragraphs contain state­
ments embracing afflant's full knowledge and 
belief as to the circumstances and condi­
tions under which stockholders and security 
holders who do not appear upon the book1 
of the company as trustees, hold stock and 
:oiecurltles In a capacity other than that o 
a bona fide owner; and this affiant has 
reason to believe that any other person, 
association, or corporation has any In 
terest direct or Indirect In the said stoc 
bonds, or other securities than as so state 
by him. 

5. That the average number of copies of 
each Issue of this publication sold or dll­
trlbuted, through the mails or otherwlae, 
to paid subscribers during the six month■ 
preceding the date shown above Is (This In• 
formation Is required from dally public&• 
tlons only). 

l\TcGRAW-I-IlLL PUBLISHINq_~ 
COMPANY, I.-. 

C. H. THOMPSON, Secretary 
Sworn to and subscribed before me thU 

%9th day of March, 1929. 
(Seal.] H. E. BEIRNE. 
Notary Public N. Y. Co. Clks No. 9!, 

Reg. No. lB84. Kings Co. Clks No. 64w, 
Reg. No. 1089. 
(My Commission expires March 30, 1931.J 
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I w ANTED T O BUY 

i======:== CARS 
Some Used One-Man Ught-Weight 

Safety Cars. 

W-170, Electric Railway Journal 
7 So. Drarborn St., Chicago, Ill. 
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I 
1 WANTED 

i 

I 
~ 

ELECTRIC RAILWAYS AND EQUIPMENT 

Electric Railways, 0 v e r h ea d 
Trackage and Equipment. High­
est cash prices paid. Expert satis­
factory work guaranteed. 

Among the other work just com­
pleted we have recently dismantled 
the entire trackless trolley line of 
Staten Island, New York and over 
200 miles of overhead and some 
trackage of the \Vorcester Consoli­
dated and Springfield Street Rail­
way abandoned Suburban lines. 

THE ALLITE CORPORATION 
636-638 Broadway, N ew York, N . Y. 

~lltftlllllllHHIIHUIIIIIHtllllllllflllllhlllllllH ................ , .... 111111t11tl1•11111u11111111111u111111111 .. n11111u1111111111,,, .. ,,1111,, .. ,,,1111111t11tHIIIIIHIIHIHIIIIHIH .. IIIIHIII 
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WANTED 

5000 
OTORS 

We are in the· market for. 5,000 G. E. 
motors of the fo·llowing types: 

G. E. Nos. 57, 58, 80, 87, 
67, 49 and 1000. 

How many of these have you for sale? 

The prices we will pay for these 
... motors are good. 

If you have any to sell, communicate 
with us at once. 

Let Schiavone & Bonoino Bros~ Inc~ 
Jersey City, New Jersey 

105 
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; FOR SALE I 
78 FAGEOL COACHES 

SIX-CYLINDER, PARLOR-CAR TYPE 
Priced 

At 

Due to standardization of equipment on tbe Greyhound Lines, this 
company offers the above equipment at prices substantially below 
actual value. All coaches are in good mechanical condition. 

For Particulars, Address BERNARD W AHLE, Sup't. Of Operations 

"GREYHOUND LINES" 
514 E. 34th Place, Chicago I 

:O-f"IIIIIIIIIHlllllllllltlllllllllHlllll11111Hlllllltlllllllflllllll1111111HIIIIIIIIIUllllllltllllllfllllll1Hllltllllllllllllllllllllllllllllllllllllllllllllltllllllllll1Hllllllllllllllltllllllllllll11111111111111tltlllllltUIIIUIIUllltllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIUIIIIIII._ r .... _ ..... -....... -... -... -... -.... _ ... _ .... _ .. ,_ ... _ ..... _ ....... _ .... _ ... -........ -.... -.... -... -.... -... -.... -... -.. -... -.... -.......... -.... -... -..... -.... -.... -... -•-""":-1 

THESE "Searchlight" ads show the intimate contact 
of this advertising with the entire transporta­

tion industry: 

Employment 
Executive-

Exceptional men always avail­
able. 

Designing-
Automotive engineers, body 
designing and production. 

Operating-
Garage foremen, equipment 
superintendents. 

Equipment 
Wanted-

Buses wanted by many com­
panies. 

For Sale-
Offerings of used buses by 
manufacturers, manufacturers 
representatives and operators. 

Business Opportunity 
Bus lines for sale everywhere 

y Ou-may have the employment or equipment that is wanted. 
- may have similar or other wants to fill. 
- may be interested in the Business Opportunities advertised. 
- may be interested in the Used Buses advertised. 
- will find similar advertising a big help in filling your own wants. 

i.. ... -.. -.. ut-llll-UIII-Ull-11111-llll-lllll-1111-lllll-llll-11111-llll-11111-llll-lllll-llll-.. ,~-1111-U:-:-.:.-... ~-lllll-,:-.:.-'..~-... '.-... ~-... '.-llll-:.~-.... e-... ~-.. ~-.~-:.-~.-.. :-:-:.-:.~-.lll-:0-~0g-.... e-, ... ~-.... e-.... ~-... ~-... ~-.~-... ~-llll-.:-:-.'.~-... 
1
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! i 
I TRACTION AND ELECTRIC LIGHT I 

PROPERTIES for SALE 

i 

T HE Railway Properties serving the City of Binghamton and its suburbs to­
gether with Johnson City and Endicott on the west extending about ten miles 

from Binghamton, including Binghamton Railway Bus Lines operating a fleet of 
eighteen buses in and about the City of Binghamton, Johnson City and Endicott, 
and serving about 125,000 people and also the lighting property in Endicott and 
portions of the Town of Union will be sold under decree in foreclosure on '\Vednes­
day, May 15th, 1929 at 2:30 P.M., at the general offices of the Binghamton Railway 
Co., 375 State Street, in the City of Binghamton, N. Y. 

The railroad property contains about 4S miles of single and double 
track. The equipment consists of 18 buses and 79 cars all in good 
condition together with all necessary railway and electric light para­
phernalia including a plant at Binghamton. 

Opportunity will be given anyone seriously interested in the property 
to thoroughly examine its records and the physical property. 

j PARTICULARS OF SALE may be obtained from WILLIAM H . RILEY, I I Special Maste,, 375 State Street, BU,ghamton, N. Y. I 
Rate of fare is ten cents with four tokens for thirty cents. 

Binghamton proper bas a population of about 80,000 and Port 
Dickinson, Johnson City and Endicott making up the other 45,000. 

L..nHfflllllllllllflllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllflllllllntHIIIIIIHIIHlllllffHlllllfttltUIIIHHIHIIIIHUfflllUIIIHtHlfflffl1ttl1NllfflJffllll ........ 

BIRNEY CARS 
All types motor equipment in excellent 
condition. We also have modern 
light weight double truck steel can,. 
both city and interurban types. Write 
for details. 

POWER HOUSE 
EQUIPMENT 

Power house equipment both 2S and 60 
cycles. Fine offerings of Rotary Con­
verters and generator sets. 

ELECTRIC 
LOCOMOTIVES 

SNOW FIGHTING 
EQUIPMENT 

BUSES 
Let us tell you about our bus offerings. 
City and interurban types. 

Air compressors, controllers and parts. 

\.. 

..) ~ FARE BOXES 
All Types 

also 

"Our integrity 

is 

_) MOTORS 
Exceptiona l offerinp 
In •modem motor&-
3O6CV4. G247, 264, 
268 and 1O1B. Also 
larre aesortmen t of 
older t;n,e mOIOMI In Shop Equipment ,, __ ~, " your guarantee. 

,_•t-ock_ . ___ _.( 

G.T.ABEL 
♦ 393"8~:v:.:::nt~v:~ s~::x::::;!~~~.: Y. ♦ 

- ,.,, .. ,,, .. ,1,1HIIIIIHIIHIIIIIHIIINIIIIHIU .. ,n,11n111n1111HHHUnHHIIIIIIIIIIIH-lllllln au,ntHIIIIIIHIIIIIIIIIHIIIHIIIHIHHIIHHHIIHJIHIIIHIUIIIIIIIHIIIIHINHIIHHIHIIIHIHHIIIII 

. I 
Heavy Lathe 

36 in. x 16 ft. I. H. Johnson extra 
heavy duty lathe. Ideal for turning 
car wheels. Triple geared. Has 
direct motor drive including motor. 

A1k /or our Catalog 

~-== .. · Miles Machinery Co. 
Sa~ naw W, S .. Mich. 

;.,_;....,_,_""'"--r···_.. ..... ,,,,,, ...... ,, ...... ron"SALE 1· 

E 12-0. E . 258c Motoni, 

~ ~. f ii 1~2
/~g.t;l~·t Condition, I 

E 4-12 T, Johnson Electric Fare Boxee ~ I'· 
; l•t~rln,r Dimes only, with ~ ,rl1lera. 
E 5-12 v. Johnson Electric Fare Boxu Rel'· i lsterlnl' Dim~• and Nickel•. with ll.1,1'· I 
i loteMI. I. W, GF.RKE 

~ n,1
1 

: l'lat N 
; :?88-l-103/287 S..c. 7-ln. Rall Rraee Tie 

;•:• __ .. = l'lalP• :,=• WORn:sn:n ("0:0.SOl.lDATt:n ST. RY. co. 
P MrcNUlnD l),partmnil 

2257 )laln St,..,.,t, Sprtnrfleld. M ..... 
i..-..,n••••-••-""'' ________ _ ~-
1::==.. SEARCH~~:;h~ECTION 

for Equipment-Opportunities 
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And now • • ♦ 

even better 
pole • service 

To improve our service to pole 
customers, we have collected a 
standard surplus stock of 10,000 
straight, sound Southern Yellow 
Pine poles in a variety of sizes 
and lengths. 

We have your size, .already air­
seasoned . . . ready for framing 
and pressure creosote treatment 
to your specifications upon re­
ceipt of your order. 

Your emergency requirements 
or your periodical purchases will 
be handled with a speed and 
precision you did not believe 
possible. 

J.F.Prett1.Jman c.(- Sons 
Woo d P re✓e rv i ng Plant­

Char/eJton , .S. C. 

ALPHABETICAL INDEX 
Thie Index is published as a convenience to the reader. Every 
~are is taken to make it accurate. but El.ctric Ralltoal/ 
Journal assumes no reeponelblllty for errors or omissions . 
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American Steel & Wire Co .. :...... . ...................... 79 
American Steel Foundries.......... . ..................... 82 
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General Tire & Rubber Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
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Stevens & Wood, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
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Westinghouse Traction Brake Co.. . ...................... 37 
Wharton, Jr. & Co., Inc., Wm ............. :............... 95 
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The Type 22 Register 
installed on a Bus 

Tho OHMER Ro•i11or, Typo 22 i, • ,nndard 
model havina: a thrcc-(ue capacity. h: pub­
licly indicates the (arc paid and printa a de­
tailed record o( clllch (arc runnction. Thi, 
record iivca the time. direction. clua o( fare. 
date and conductor•• identification number-

How L ong 
will an OHMER 
Register last? 

MANY of the first registe rs installed- and 
some have been in use for more than 

twenty-five years- are still giving accu ra te, de­
pendable servic.e. There is practically no limit to 
the years of service OHMER Registers will give. 
Naturally, improvements have been made ... new 
uses found . But the basic OHMER principle of in­
dicating, printing and recording cash f arc transac­
tions at the time of collection has not been changed. 

Many .Models for Many Needs 

The OHMER Register, T ype 22, though a pioneer 
in the field , is still a st and ard model. On buses, 
electric railways, toll bridges and fe rry boat s it 
accounts for each cash transact ion. It gives posi­
t ive profit control ... prevents losses from care­
lessness, indifference and temptation ... saves 
t ime, money and labor. I t speeds up your service 
and enables you to ta ke care of more passengers. 

Write today for full information about the 
Type 22 and other OHMER Registers designed 
for various installation requirements. 

OHMER FARE REGISTER COMPANY 
Dayton, Ohio, U. S. A. 
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Note the spacious inside lr,gg~ 
rack, ,which can be secured at 

a small additional cost. 

S IE ~111--1rn IE IL1u >\ IE 
A\,f/oderatef y lfl1riced 

Like other Bender creations, this semi­
de luxe coach is a business builder-it 
makes first time riders want to ride 
again. It gives comfort to passengers 
and long, depend ab 1 e service to 
operators. 
Although of striking appearance and 
equipped to please particular operators, 
it is offered at a price easily within reach 
of practically every operator. 
Of the pay-enter type, it has one door 
for passengers on the right front and 
emergency door at left rear. Seats 33 
passengers in stationary seats. Can 
carry seven folding aisle chairs with one 
seat alongside driver, making a total 
seating capacity of 41. Plenty of inside 
aisle space for standees. 
Here's comfort, convenience, a touch of 
luxury at a moderate price. A popular 
coach of a type that many operators are 
finding highly profitable. 
We shall be glad to tell you more 
about it. 

THE BENDER BODY CO. 
W. 62nd and Denison, Cleveland, Ohio 

BENDER 
BODIES 
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TIMKEN WORlll 

DRIVE TRUCK► 1 

FOR ELECTRIC 

RAILWAY CAR,S 
The quiet, smooth-riding comfort of cars equipped. 

with Timken Worm Drive Trucks may be depended 

upon to attract more passengers to ride n1ort• 
, 

often; at the same time that it is sending doini 

operating and mainteuancc costs. A great basic 

improvcmen t, worth every rail­

way 1nan 's close study. THE 

TIMKEN-DETROIT AXLE 

COMPANY, DETROIT, Jlf ICII. 

SI•ACE 1:1 
(:011 vt" 11 &i o II of I he 
(

1 1111n,li1111 1.:1e.-1rl• 
lln i h,·11 , . .,\11111111oc.-intlon 

Tlu,kru llra,l911nrlrr, 
l\'1XDMOU IIOTl•:I, 




