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Picks, mauls, shovels, crowbars swing briskly 
in the morninl(, swin~ slowly, akly at night. 
\lachines ,-.:oi·k steadily, ne,er tire, produee 
uniform results. 

,..\ compression tamper, ope 
takes the place of four, t 
from 156 fares into ""' p 
Steel Twin Ties and n 
ods build better, more endil 
at Jess cost per track i t, per 
Juee more per man-hour. 
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Upon, · 

"1nd1 

eomet. 

,r&e l 

111,Ue 

ATC 

576,000 
MILES - without rewinding­

/ arther than a round trip to the 

moon or 24 trips around the world. 

In an _unsolicited letter from Mr. A. T. Cl k 
Supenntendent of Rolling Stock and Shar , 
of the United Railways & Electric C ops 
he states: ompany, 

"In passing through our shops the other d 
ay my atten-

tion was drawn to a Westinghouse 101 B . 
• armature in 

for certain repairs. U k" 
pon ma mg closer investigation 

we found it had the factory winding on i"t W h 
• e, I ere-

fore, became int t d · I . 
eres e In earning something of its 

history and find that since 1904, when it was first pur­

chased, down to d t • h 
a e u as gone over 576,000 miles 

without a rew· d' II 
in mg, rea y a very wonderful record" 

Westinghouse Equipment for 
Lower Maintenance 

April, 1929 

Westinghous~ 
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olden Siknre 
with NOISELESS GEARS , 
IN modern street car operation, silence is 

golden. Golden because it means increased 

good-will and greater patronage; also less outlay 

for repairs. 

In many ways Westinghouse-Nuttall gears are 

proof against noise. The smooth, even load trans­

fer of the helical design prevents chattering. 

Even after long service, they do not become noisy 

from wear because the exclusive Nuttall BP heat 

treatment increases the life of these gears to 

four times that of ordinary gears. 

In addition to these silencing qualities, Westing­

house-Nuttall has developed a device which elim­

inates the high-pitched ringing sound charac­

teristic of all metallic gears. This consists of a 

wrought iron ring built rigidly into the rim on 

each side of the gear, with a non-metallic layer 

interposed between the rings and gear rim. This 

is the exclusive Westinghouse-Nuttall method 

of eliminating noise from these gears. 

Westinghouse Electric&. Manufacturing Company 
Nuttall Works Pittsburgh, Pa, 

S.lc1 OfticN in All Principal CitiN of 
chc Uniced Sea•~ anJ F0tti1n Countrin 

® 
house 
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An 
.., 

Proves 

-- the importance of scientific 
application of Carbon Brushes 

THROUGH an extensive program of cooperative re• 
search, Westinghouse- has made a scientific study of 

brushes and their relation to commutation. 

As a result of this research, Westinghouse is convinced 
that the carbon brush is an integral part of the design of a 
traction motor and that, as such, it should be scientifically 
applied. · 

Westinghouse carbon brushes are being applied scienti• 
fically, thus increasing motor efficiency and reducing 
maintenance cost. 

A Westinghouse development in Carbon Brush Applica­
tion. 

WESTINGHOUSE ELECTRIC & MFG. COMPANY !7.~-
EAST PITTSBURGH PENNSYLVANIA w 
SALES OFFICES IN ALL PRINCIPAL CITIES OF C-\\',;\~KJ , 
THE UNITED STATES AND FOREIGN COUNTRIES 

T 30446 

estinehouse 

5 
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lmpro¥ed Atlas Rail Grinder 

Eureka Radial Rnll Grinder 

Imperial Trark Grinde-r 

,\Jnx EIN"trlr ,\rr Welder 

ELECTRIC RAILWAY JOURNAL 

The 
road 
to 

April, 1929 

recover~ 
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The road to recovery runs on 
smooth rail 

-with corrugations ground out 

-with joints welded and ground 

-with special work welded and 
ground 

-with curves properly lu-
bricated 

-,vi th, in short, the sort of 
track any road can J.? ave eco­
nomically by using the equip­
ment pictured here. 

Bulletins on 

these track 

imp rovers? 

3132-48 East Thompson Street, Philadelphia 
AGENTS: 

C'hester F. Gailor. 60 Church St., New York 
Chas. N. Wood Co .• Boston 
Electrical Eog-ineerlng- & Mfg-. Co., Pitlsburg-h 

H, F. lllcDermolt, 208 S. LaSalle Sl .• Chicago 
P. W. Wood Railway Supply Co .• New Orleans. La. 
Equi pment & En!rineering- Co .• London 
Frazar & Co., Japan 

®a1s1 

7 

Rerlpro,,atloc Track Grlnd,r 

\'ulcnn Roll Grlnd.-r 

Jllldr;.-t nail Grlnd<'r 

RTW Curvr Ollrr 
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LONG life and low maintenance and re­
placement costs are extremely im­
portant in overhead materials. A 

few more months of service for a hanger­
a few thousand more car passes for an ear, 
or splicer-a quicker, simpler method for 
renewing worn-out under-runs on frogs and 
section insulators - that is plus-service. 
Plus-service makes possible the practical 
savings that reduce operating costs and 
help increase the "net." 

By incorporating into 0-B overhead mate­
rials the elements that give plus•service, 
0-B has contributed much to better operat­
ing conditions in the electric railway in­
dustry. To further these beneficial contri­
butions-to make sure that 0-B materials 
continue to render plus-service is one of 
the most important endeavors at 0-B. 

Technical supervision; constant engineering 
study and development; scientific research 
-these safe-guard 0-B quality. 
Materials, processes and design are con­
stantly studied. New devices are subjected 
to most severe technical tests; then to act­
ual service trials under varying conditions, 
and over long periods of time. Materials 
at present giving satisfactory service are 
continually scrutinized by 0-B engineers, 
always with the idea of adding plus-service 
to the better service the industry rightly 
expects from 0-B materials. 
In this manner 0-B adds plus-service to all 
0-B materials. It is the reason why 0-B 
materials will be found on over 600 electric 
railway properties in as many American 
cities. It is the reason your overhead re­
quirements will be best served by 0-B. 

Ohio Brass Company, l\lansfield Ohio 
Canadian Ohio Brass Co., Limited 

Niagara Falls, Canada 
1oee L 

PITTSBURGH ATLANTA 
SAN FRANCISCO 

C 
O 

PORCELAIN \ 0(1 INSULATORS 
LINE MATERIALS 

RAIL BONDS 
CAR EQUIPMENT 

MINING 

CLEVELAND 
LOS ANGELES 

MATERIALS 
VAL.YES 
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O·B Materials Give 
!-service ~ DOUAB. 

r••o Insulation Nearly twenty-
-- five years ago 

began the manufacture of Dirigo Insulation. It 
e good. Since that time Dirigo has been con­
tly improved. Experience in the field, diligent re­

rch, laboratory and field experiments long ago 
ved the excellent electrical characteristics and 
h mechanical strength of Dirigo-the one balanced 
lation. Dirigo is what it is today because O-B 

s-service demanded the best. 

eAto J O Time was when malleable _, r ft iron became brittle when 
l-dipped galvanized. That was before O-B engi­
rs successfully eliminated embrittled galvanized 
tings by the Flecto Iron process. Today, brittle 
vanized castings at O-B simply do not happen, be­
se all are subjected to the Flecto process. The 
antage of this contribution to plus-service is best 
ved by the hundreds of overhead superintendents, 
o know, by long experience, that only Flecto Iron 
be relied upon to give maximum life in service. 

·B Bronze O-B Bronze is not just 
bronze. There is a mark-

distinction between ordinary bronze and bronze 
de under the constant technical control in the O-B 
undry. The physical properties of O-B Bronze are 
erned by the particular service requirements of 
h finished product. Thus, one formula and one 
tallurgical operation may suffice for one product, 
ile an entirely different formula and operation may 
required for another. These elements are all 

der laboratory control and regulation. Here again 
B renders plus-service through technical knowledge 
service needs. 

The O-B Spring Lo k H 
connection betwee c andger Provides a flexible 

. near an ha 
provides a tight union bet nger support. Yet 
stud. Page 7 Supp N 

2 
ween ear and hanger 

• • 0 • to O-B Catalog No. 20. 

~ 

The Marathon Ea th . 
the indust r, e outstanding trolley ear of 

ry. Page 534, O-B Catalog No. 20. 

The O-B Type cs r ' 
clearance. Wire ent~ ic~r Pro~ides unusual wheel 
ing being necessary ~ m straight line, no form-

. ageS42,O·BCatalogNo. 20 

~e O-B Duplex Frog, which e · · 
without removal of span or ~r:1ts P~n renewal 
30, Supp, No. 2 to O-B Catalog No_e;,_wires. Page 

The new O-B Renewable Underru . 
sulator, which Permit I n Section ln­
derrun without re s. rep acement of entire un­
Page 26, Supp No ;'1°0 vCamgt 

1
SPan or trolley wires. 

· · a og No. 20. 

9 
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quip111e11t fo,· 
YEAR 

THIS company, one of the pioneer manufacturing companies 

supplying Electric Railway Transportation companies, notes 
with great interest the trend toward greater car purchases 

which has come with the new year. 

Throughout the trials and tribulations of the industry we have 
never slackened our efforts to produce better products and to be 

of greater service. We shall continue this policy because of our 
faith and confidence in the industry. 

We have supplied your industry with car equipment for the past 
thirty-five years-we have become specialists. We have honestly 
endeavored to supply your every need. 

At the left is pictured our main plant, at 17th and Cambria Streets, 
Philadelphia, hous~ng a personnel thoroughly trained by years of 
specialized experience. We hope that you will make every use of 

this plant and organization. 

Keystone Car Equipment has kept abreast of the 
times since the beginning of Street Railway trans­
portation and today is unsurpassed in design, mate­

rial and workmanship. 

11 
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6 t]le SJ:RVICE 
WE appreciate the responsibility imposed by years of 

service in the traction field. Thorough research in solv~ . . 

ing ma~y problems has given us full understanding 

of the diversified needs of the field and endowed us 

with the facilities and knowledge to meet them . 

. . . When you desire to install any new 

equipment, or to modernize old 

e uipment, our representa­

tives are at your 

SERVICE 

General 0££ice and Works - Wilmerding, Pa. 
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letS trove/ hy this Route 
they hove such wn!fortohle seots 

Naturally, the modern traveller 
gives the preference to the most 
comfortable means of trans­
portation and, other factors 
being equal, will choose the 
carrier with the most comfort­
able seats. Nothing is more 
conducive to comfort than 

-. roomy spacious seats, ideally 

-

J 

his own living room. And when 
he finds these luxuries he never 
forgets them. 

Hale and Kilburn, for over half 
a century, have been catering to 
the tastes and comforts of pas­
sengers in every type of public 
carrier. And Hale and' Kilburn 
Seating Engineers, if consulted 

-

" 

arranged in relation 
to lights, windows 
and heat. Your 
traveller of today 
wants the same ease, 
the same stretching 
room, that he has in II & K Rotatln,r Chair , 

No. 000 

while the car is still 
a project in mind, 
can guarant~e that no 
other route will be 
given preference be­
cause of gr ea t er 
s e a t i n g comfort. 

A comrortable aeat ror com• 
fort Icrrtn1 tr1nllen. 

HALE & -KI LBURN SEATS 
"A Better Seat for Every Type of Modern Transportation Service" 

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

SALES 01''1''ICES: 
Hale & Kilburn Co .. Graybar Bldi,,, New York Frank F. Bo,dler, 00:J Monndnock Bldg-,, San Francleco 
Hale & Kilburn Co .. McCormick Bldg., Chlcac-o W. L. Jeffe~1es. Jr., Mu_tual Bldg., Richmond 
E. A. Thornwell, Candler Bldg .. Atlanta W. D. Jenkms, Praetorian Bldg., Dall"8, Tex&B 

H. M. Euler. 146 N. Sixth St., Portland, Oregon 

I' 
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American Steel & Wire Company 
ARCON RAIL BONDS 

"Trad~ Mark Registered,, 

PATENTED 

ANEW principle of design is 
embodied in A r c o n Rail 

Bonds. This is the open terminal. 
The open terminal has many 

distinct advantages. All terminals 
provide for easy arc manipulation. 
The end of the copper conductor 
is approximately one-eighth of an 
inch from the rail, and located in 
an open space which insures per-

A rco11 "A" B011d ;,, detail 
a11d installed 

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 will gladly 
give you at your convenience. 

Prices and literature mailed 
upon request. 

AMERICAN STEEL & WIRE COMPANY 
Subsidiary of United States Steel Corporation 

CH ICAGO •..•. 208 S. La Salle St. 
CLEVELAND .••..•.. RockefellerBldtl. 
DETROIT •...••. Foot of First Street 
CINCINNATI ...•.. Union Truot Bldg . 
MINNEAPOLIS- ST. PAUL .••.•..... 
Merchants Nat'I Bank Bldg •• St. Paul 

ST, LOUIS .......... 506 Olive Street NEW YORK .......... 30 Church St. BALTIMORE ........ 32 S. Charleo St, 
KANSAS CITY ....... 417 Grand A,e. BOSTOS ............... Statler Bldg. BUFFALO .•.•.. .... 671 Elllcott St, 
OKLAHOMA C}fr;t Nat;I iia',;i,·iiic1i1: PITTSBURGH ......•.••.. Frick Bldg. WILKES-BARRE .. Miners Bank Blda, 
BIRMINGHAM ... Brown-Man Bldtl. PHILADELPHIA .•.... Widener Bldg. DALLAS ........ ... . Praetorian Blda. 
MEMPHIS.. ......................... ATJ.ANTA .......... IOI Marietta St. DENVER ...... First Nat'I Bk. Blda, 

Union and Planters Bank Bldtl. WORCESTER ..•...•.. 94 Grove St. SALT LAKE CITY, Walker Bank Bldlll, 

UNITED STATES STEEL PRODUCTS COMPANY, San Francisco, Loa Angeles, Portland, Seattle 
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GARY 
The Steel City 

ORDERS COMPLETE EQUIPMENT 
ECONOMY METERS WITH CAR 

INSPECTION DIALS 

The Gary Railways purchased two ECONOMY Me­
ters in 1925. Seventeen ECONOMY Meters in 1927. 
Now the entire property is to be equipped with 
ECONOMY Meters with Car Inspection Dials. The 
experience with the partial equipment convinced the 
management that worth-while economies in energy 
and maintenance could be obtained and held by the 

_ use of these meters. 

To Save Power at the Car 
To Save ·Labor at the Car Houses 
There is no mystery about power-saving with Econ­
omy Meters. The Economy Meter will induce the 
maximum power saving with greater safety to pas­
sengers and equipment. It shows how much energy 
is consumed per man and per car. The records actu­
ally tell a motorman whether he has saved power­
and how much. 

EcoNomy llleter with Power Saving and 
Car Inspection Dials 

More than 200 roads have standardized on these Rug­
ged Time-tried Economy Devices. 

After Seven Years' Use-
The President of a Large Eastern Property Says: 

"These meters which are equipped with three inspection dials, known as the 'A', 'B' and 'C', have revo­
lutionized our system of car inspection and have resulted in great economies in operating costs. They 
have also proved to be practically indispensable from the standpoint of power saving, great economies also 
having been made in this respect. Keen interest has been aroused in car operators in improving normal 
power consumption for various routes and progress in this respect is being constantly made." 

Economy Electric Devices Company 
37 W. VAN BUREN ST., CHICAGO 

Sangamo Economy W atthour Meters 
Peter Smith Heaters Haskelite and Plymetl 

Lang Bus Bodies 
Economy Gasoline Vehicle Meters 

■=;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~==;;;;;;;;;;==;;;;;;;II 
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The experience of the vast 

number of treadle users 

shows extremely low main­

te!lance while, in every case, 

treadle-ization has provided 

faster schedules, greater 

safety and a reduction in 

platform expense. 

NATIONAL PNEUMATIC COMPANY 
Executive Office: Graybar Building, New York 

General Works, Rahway, New Jersey 

CHICAGO PHILADELPHIA 
618 McCormick Bulld!nir 1010 Colonial Trust Bulldtnr 

MANUFACTURED IN TORONTO, CANADA, BY 
Railway & Power Englnrnrlng Corp., Ltd. 

17 
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Lower Overhead! 
Definite records show that fleet operators from 
New York to San Francisco have materially re­
duced operating costs by adapting Firestone Gum­
Dipped Tires and Maintenance Service. This 
reliable information comes from bus owners whose 

. business it is to keep records and study the actual 
cost-per-mile operation of their fleets. And the 
facts thus ascertained are conclusive evidence that 
Firestone Tires are delivering a mileage service 
without equal in Tire history. 

Firestone Dealers can demonstrate-clearly and 

quickly-how similar economies can he applied to 
your own business, whether you operate a large 
fleet or a single vehicle. The Firestone Dealer 
knows tires. His men are factory trained. His 
equipment is modern and complete. And his 
Proposal of Service will show you how to make 
your business more profitable by loweriitg the 
overhead on your haulage costs-by giving you 
"Most l\Iiles per Dollar." Get in touch with your 
nearest Firestone Dealer or Firestone Branch . 
office for further particulars. 

Firestone Dealers can save you money and serve you better 

G11n1-Dipped Tr11ek and B11s Tires 
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allows Or shrinkage 
A large street railway company reports that it 
has found G-E Type "A" welding electrode 
invaluable for the reconditioning of cast-iron 
gear cases, which sometimes crack under 
severe service. 

Type "A" electrode meets requirements because 
of the ductility of the deposited metal. Shrink­
age, subsequent to welding, has yet to impair 
the soundness of a weld or crack a gear case, 
which is a relatively light casting. Wherever 
cast iron is welded, a certain amount of shrink­
age will take place, and welders best guard 
their interests by using an electrode known to 
be unaffected by this condition. 

For prompt service or additional information 
as to various types of G-E electrodes, get in 
touch with the G-E Welding Electrode Dis­
tributor near you or write to Section E-502, 
Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 

• In absolute reliability of operation and 
over-all efficiency, G-E arc welding sets arc 
unequalled. They arc available in all sizes, 
all types- for either hand or automatic 
operation- for one or more operators. 

550.502 

GENERAL ELECTRIC 
MERCHANDISE DEPARTMENT, BRI D G EP OR T , C O NN EC TIC U T 
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ith the 

EVERY railway company is a manufac­
turer of transportatio~. 

You, as a manufacturer, must look well to 
your methods if you are to produce a com­
modity that your patrons will accept- if 
producing and marketing this commodity 
is to bring a profit. 

You can not hope to do either if you oper­
ate a slow, infrequent schedule with obso­
lete equipment over rough tracks, or if you 
fail to coordinate the modern tools of your 
industry--cars, buses, trolley buses, perhaps 
taxicabs-in a complete and flexible system. 

The electric railway has learned its lesson. 
Now, enlightened executives are doing all 
in their power to replace obsolete cars, to 
speed service, to improve tracks, to install 
economy-producing equipment and mate­
rial in the maintenance shop. 

For this awakened industry, General Elec­
tric will continue to invest its resources in 
the development of increasingly better 
transportation equipment. It is ;avancing 
with the times in its contributions to this 
as to every other major industry. 

T H E G ENERAL ELECTRIC HOUR IS 

B RO A D CAST EVERY SATURDAY 

E VENING, 9 TO JOE.ST., OVER 1,'-1 

NBC. COAST-TO-COI\ST NETWORK. 
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Keeping Ahead of .Traffic 
PCM control for fast, 

smooth acceleration 
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Comparative Acceleration Curves 
W<.!ight of car with av12rago load---44,000 lb. 
Rota of' accal12ration---3 mi. per hr. pe2r sec. 

Full lin12s --PCM Control 
Broken linos--K75 Control 
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IF fast schedules are to be maintained, the cars must keep ahead of traffic at the 
"go" signal. The necessary fast acceleration, at least 3 mi. per hr. per sec., is 

practical only if it is smooth-free from jerking and jolting. 

The new PCM control is used for just this service. Its eighteen points give the car a 
rapid acceleration with a smoothness not heretofore attained. Automatically operated, 
it does not require a skillful operator, since sliding over points is impossible. 

The curve shows how the slight variation in tractive effort permits operation close to 
the slipping point of the wheels. 

Write to the sales office nearest you 
for complete information 

• 330-IIZ 

JOIN US IN TH E GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. CHAI!': 

GENERAL ELECTRI 
GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., 
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Leadership Requires Perspective 

UNDER the pressure of daily activities, there is 
always danger that attention may become so forn sed 
upon routine detail s as to lose sight of major objec­

tives; that the distinction between the means and the end 
may become obscured. An enterprise which loses sight of 
its primary objectives is like a ship without a pilot . ~o 
also is an industry which fail s to establish a chart of 
sound principles by which to judge whether it is moving 
ahead on a definite course or merely dri £ting with cur­
rents of opinion and the tide of circumstances. O f course, 
even without policies established or principles determined, 
circumstances and exterior forces may combine to bring 
about considerable success when results are measured 
only in immediate profits. But without adequate sound­
ings to guide them through dangerous channels, and with­
out the vision of capable leadership, many businesses 
have all too soon found themselves upon the shoals of 
economic desperation. 

THERE is more group thinking 111 business today 
than ever before, and never has there been keener 

appreciation of the importance of leadership. In the local 
transportation industry, growing realization of this need 
has been manifested during recent months by a persistent 
demand for a better understanding . of fundamentals. 
There is less inclination today to drift"' with the tide of 
events than at any time in the past decade. T here is less 
readiness to be guided by opinion or to be satisfied with 
expedients which promise only temporary rel ief. T here 
is a growing demand for a clearer understanding of 
transportation economics. An effort is being made to 
develop a clearer understanding of the economic inter­
relation between transportation and the community itself. 

Experience has indicated that the huge costs of rapid 
transit facilities cannot be carried by operating revenues 
at any reasonable rate of fare , if service is to be main­
tained at modern standards of comfo rt and convenience. 
Furthermore, transportation men are beginning to under­
stand that it is not alone sufficient that rapid transit 
construction costs be borne by the community. The 
method of financing is equally important. Most of those 
who have given the matter intensive study have become 
convinced that property values created by transit con­
struction should supply the funds for the structure and 
right-of-way, for after all a new transit line is merely 
a special form of street or highway. If this principle 
applies to rapid transit why should it not likewise apply 
to rail lines laid in the street itself fo r public trans-

portation? When some of these fundamentals are con­
sidered, there are presented new fields of research and 
study that indicate how little , after all, is known of the 
fundamentals of this business which plays so important 
a part in the life of the modern community. 

BUT the need for more fundamental thinking in the 
industry is not limited alone to broad questions of 

management and economics. It is important likewise 
that each principal department maintain its own perspec­
tive and sense of proportion. Whether the direct 
responsibility be operation or maintenance; and whether 
the latter be the maintenance of equipment or track or 
buses or electrical system. the distinction between prob­
lems of dai ly routine and broad problems of departmental 
policy is important. The department head who, though 
he be ever so capable a technician, loses sight of the 
broader objectives of the industry, and of the relation 
between his own work and that of associated depart­
ments, is headed toward ultimate difficulty. 

This issue of ELECTRIC RAILWAY JouRNAL indicates 
in a striking way the fact that electric railway mainte­
nance executives are alert to the needs of the times and 
are themselves engaged in critical analysis of methods and 
previously accepted precedents. In all four departments 
of electric railway maintenance-track, equipment, dis­
tribution system and bnses-<:urrent practices and 
methods are being examined with a critical eye. There 
is a <lemand for perforn1ance and efficiency transcending 
former accepted standards. There is a frankness in 
discussion, a freedom in the interchange of information 
between properties and an open-minded attitude toward 
the other man's methods, that promises accelerated im­
provement and progress. 

A GREATER tendency exists today than for many 
years in the past to emphasize the objectives as well 

as the methods of maintenance. This has resulted in a 
radically changed concept of the maintenance depart­
ments' work. The old idea of repair after failure is 
being superseded by the modern policy of preventive 
maintenance. This has been proved to be good business 
not only from the standpoint of avoiding service inter­
ruptions, but from the standpoint of economy as well. 
The rapid progress that has been made on many prop­
erties toward this modern concept indicates that the 
alert maintenance executive is maintaining his perspec­
tive, thereby proving his right to leadership. 
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Maintenance Achievement Worthy 
of Emulation 

HAD anyone said ten years ago that it would be 
possible to keep street cars in service for more than 

20,000 miles without a pull-in he would have been con­
sidered a dreamer. And had he asserted that this could 
be done not once, but kept up for six years as the average 
on four leading properties, it would have been considered 
preposterous. Then add that while making such a record 
the railways participating would save $2,000,000 in the 
maintenance of equipment, and he would have been 
branded a fool. 

Yet this is the record achieved by member companies 
of the Electric Railway Association of Equipment Men, 
Southern Properties. The association, formed more than 
six years ago, has had as its object the improvement of 
performance and the reduction of costs. That it has 
been successful in this is proved by the figures quoted. 
It is the more remarkable that the record was made in 
a period when costs of labor were rising and prices of 
materials remaining at or near the post-war maximum. 

There are other properties that have made comparable 
improvements in keeping equipment in service and in 
reducing maintenance costs. But the work of this asso­
ciation is remarkable in that these results have been 
achieved not by one company alone, but by a group of 
properties in a widely scattered territory. The accom­
plishment is worthy of the highest praise. And what is 
more, it is worthy of emulation the country over. 

Chromium Plating Has Many Uses 

N EW uses of chromium plating merit careful investi­
gation by electric railways. The most extensive 

present application is its use instead of nickel for the 
finish of radiators, headlights, and other exterior fittings 
of automobiles. In this field it is proving of advantage 
particularly for its freedom from tarnish. Following 
along this line it should prove of advantage for the finish 
of car fittings such as grab handles, stanchions, window 
catches, window guards, etc. 

But in addition to its use as a decorative finish, the 
great hardness and wear-resistant properties of chromium 
are leading to its use for finishing surfaces that are sub­
ject to wear. Its principal mechanical application so far 
has been on measuring devices, such as plug gages; snap 
gages; drawing, stamping and forming dies; jig bush­
ings, etc. For such uses it is applied in thicknesses of 
0.002 in. to 0.004 in. 

Chromium should prove valuable as a bearing surface 
because of its low coefficient of friction and its resistance 
to abrasion and chemical action. This last characteristic 
permits the use of certain oils that are efficient lubricants 
but which have been limited in use during the past be­
cause of their acid content that attacks most metals. For 
bearing surfaces, chromium can be applied satisfactorily 
in thicknesses up to 0.015 in. In repair work it may prove 
useful for building up worn surfaces where the wear is 
very slight, such as the outside surfaces of armature and 
axle bearings, housing fits, etc. Its use in this field up 
to the present has been entirely experimental. 

Another application which promises to be of interest 
to electric railways is in providing a wearing surface for 
such parts as gears, brake cylinders, pistons, coupler 
faces, door operators, etc. Chromium is applied by plat­
ing. To get good adherence to the base metal the part 

being plated must be cleaned perfectly. The extreme 
brittleness of chromium accounts largely for the tendency 
of relatively thick deposits to chip when subjected to 
impact. The relative coefficients of thermal expansion 
of chromium and the base metal upon which it is applied 
determine largely its adherence when subjected to any 
great change in temperature. The expansion of chro­
mium under temperature change is similar to I that of 
glass and platinum but is much less than that of iron, 
copper, nickel and zinc. Results obtained from the ex­
perimental uses of chr<?mium plating vary greatly, b 
its possible applications by electric railways certainly me 
it careful consideration and investigation. 

Properly Designed Records Guide 
Future Practice 

T O GAIN a true insight into any branch of mai 
tenance work by an electric railway it is necessa 

to have properly detailed records. All companies ke 
records of their various activities-in fact, most of th 
actually keep too many-but in every department numer­
ous records may be found that merely require valuabl 
space for filing and which serve no useful purpose. T 
big problem, therefore, is not necessarily to create new 
classifications and forms to increase the number, but to 
choose those which will be of the most benefit in analyz­
ing costs, in determining which products are giving the 
best service, and in apportioning material and labor to 
obtain the highest efficiency and least wastage in repair 
work. It is a real problem and one that requires careful 
thought and study over a long period of time. 

A few railways h~ve departed from the easy and usual 
methods of recording maintenance details and the results 
attained on these properties are convincing proof that it 
is worth while. An excellent example of what can be 
accomplished is afforded in the experience of the New 
Orleans Public Service, Inc., whose methods of record­
ing track maintenance costs are described elsewhere in 
this issue. The company classifies all of its trackage 
according to the type and age_ of construction, and keeps 
accurate records of all expenditures for each section. 
These figures are so compiled that an intelligent analysis 
of the various track designs and maintenance methods 
can be made. The company also has adopted a system 
of inspection reports which is used in assigning repair 
work. They are particularly helpful in apportioning the 
proper amount of materials and the proper number of 
men to each repair job. 

Track maintenance, however, is only one of four 
major maintenance activities. Cars, buses and overhead 
all require heavy and continuous expenditures for mate• 
rials and labor. To determine which tires give the best 
service on buses it is necessary to have records that tell 
the full story of the conditions to which each tire was 
subjected and its service history. Likewise, records of 
cars and buses, railway motors, armatures, trucks, com­
pressor equipments, controllers and other parts, should 
all be designed for the ready comparison of performance 
and cost, and to serve as a guide in determining future 
purchases and maintenance policies. 

Although fewer records are being kept today than 
were maintained in the past, there is no need for increas­
ing the number. As a matter of fact, when fewer rec· 
ords are kept, closer attention can be paid to each, with 
resulting greater usefulness. The important thing i 
setting up records is to make them more than a histo 
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of what has occurred. Each record should have as its 
ultimate purpose the improvement of future practice on 
the basis of past experience. 

Adequate Bus Maintenance Facilities 
Are a Good Investment 

0 PERA TION of buses by electric railways has ex­
panded rapidly in recent years, but in many instances 

this expansion has occurred without any definite fore­
thought. Consequently it is not surprising to find that 
adequate maintenance facilities have not always been 
provided. Many garages are simply converted carhouses. 
Such buildings usually are far from ideal places for 
doing bus maintenance and repair work. Because of the 
use of internal combustion engines for buses the problem 
of ventilation in a garage is entirely different from that 
in a carhouse. So also are the pit requirements, as most 
of the heavy parts can be lowered from the underside of 
a car while they must be removed by Ii £ting from the 
chassis of a bus. In other ways also, an old carhouse is 
not entirely satisfactory for bus maintenance work. 

In the matter of machine tools the present status of 
electric railway garages shows signs of unplanned devel­
opment. Many are poorly provided with equipment, 
considering the number of buses operated. Apparently 
this is the result of a recent increase in the number of 
vehicles without a corresponding increase in maintenance 
facilities. Need for economy undoubtedly is the reason 
for these conditions. But despite the compelling force 
of this necessity, the fact must not be lost to sight that in 
the long run the provision of adequate maintenance 
facilities always proves to be the most economical policy. 

T hat the truth of this is recognized by many progres­
sive managements is clearly shown by the information 
gathered in a survey including 41 of the largest electric 
railway bus operating companies in the United States and 
Canada, a summary of which appears elsewhere in this 
issue. While some companies have been compelled. to 
follow the policy of using old carhouses for garage pur­
poses, the majority opinion is strongly in favor of build­
ings especially designed for the purpose and provided 
with ample maintenance equipment and tools to insure 
expert workmanship and real efficiency. 

A Distinction Between Information and 
Propaganda Is Accuracy 

ELEGANCE of expression is always to be desired, 
but no phrase other than "How do they get that 

way?" appears to fit the case of the Florida Public Utility 
Information Bureau in its discussion in its bulletin of 
Feb. 25 of the subject "Street Cars or Buses in Jackso11-
ville." That city is in the throes of growing pains. lt 
needs more transportation. The disposition of the Jack­
s?~ville Traction Company appears to be to give the 
c1t1zens what_ they most desire, more service by bus or 
street car. It favors bus service to the outlying districts. 
This is the progressive attitude where density of traffic 
and prospective business do not warrant the building of 
street railway lines, but the information bureau appear~ 
to be _taking upon itself a great responsibility when it 
proclaims through its bulletin that "the company does not 
want to lay double tracks on Main Street to clutter up 
the landscape, interfere with auto service and parking." 
So street cars interfere with parking. Since when? The 
general impression among railway men and many others 

was that parking interfered with the street cars. But 
that !sn't all. According to the Florida sage, "double­
trackmg on_ a busy street is out of date, handicaps modern 
transpor~atJon,, and demonstrates lack of knowledge of 
modern ideas. The JOURNAL stands second to none in 
its enthusiasm for the bus. It is not disposed to enter 
again here into a discussion of the economics of various 
forms of transportation or of the economics of the use of 
the streets. It would be easy to correct charitably authors 
not properly informed who make statements of this 
kind about such matters, but the Florida Bureau should 
be in a position to know better. Regardless of the ob­
jective it may have in mind for Jacksonville, this state­
ment is both a misrepresentation and an exaggeration. 

The Association's Loss Is Baltimore's Gain 

FOUR years ago Lucius S. Storrs was chosen man­
aging director of the American Electric Railway 

Association. It was a new office, but Mr. Storrs' contact 
with association affairs had extended over the years and 
he was in thorough sympathy with the objectives for 
which the Advisory Council was formed. The industry 
needed leadership. Most of its problems were generally 
to many properties and there was need for group thinking 
and organized attack on common difficulties. 

There have been no heroics in the conduct of the 
affairs of the association under Mr. Storrs, but there has 
been steady progress in the creation of greater group 
consciousness among electric railways and in the stimula­
tion of the interchange of ideas, methods and information 
between properties through the medium of the associa­
tion. In Mr. Storrs, the industry has had a national 
spokesman on questions of taxation, legislation and re­
lations with other industries-activities the value of 
which are not readily apparent unless the results are 
viewed collectively. As for the individual properties, 
there have been available to them, in addition, the per­
sonal services of the association staff. 

In his new post as executive chairman of the board 
of the United Railways & Electric Company of Balti­
more, Mr. Storrs takes the leadership of an individual 
property. His advice will still be available in the coun­
cils of the association. In addition, he may be expected 
to apply in Baltimore the policies which he has advocated 
for the industry, and through demonstration of their 
efficacy he will continue to help in guiding the industry. 
Mr. Storrs assumes his duties in Baltimore with an 
enviable record of achievement in management. It 
was largely his accomplishments as president of the 
Connecticut Company that led to his selection as man­
aging director of the association. From that post he 
takes with him a still broader outlook and understanding 
of transportation fundamentals. 

If the citizens of Baltimore are expecting the spec­
tacular from Mr. Storrs th'ey are doomed to disappoint­
ment. But if they are prepared for that gradual upbuild­
ing which is the result of the most careful study and 
deliberation and is the sign of permanence, they may 
expect their patience to be rewarded. The present man­
agement of the United Railways & Electric Company 
welcomes Mr. Storrs' leadership.· If the JOURNAL is 
correct in its conceptions of Baltimore and its transpor­
tation problem, he may be expected to initiate a program 
that will redound to the mutual and permanent advantage 
of the community and the security holders of its transpor­
tation system. 
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Four Southern Properties 

Save $2,000,000 in Eq 
By 

G. C. HECKER 
Special Engineer American Electric Railway Association 

4D.------------------------------ Xashville, Knoxville, Little Rock. 
Dallas, New Orleans, Mobile, At­
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Each member furnishes the secre­
tary his monthly maintenance o 
equipment costs and his record of car 
failures, or pull-ins. In order to se­
cure uniformity in the pull-in records, 
the association established the follow­
ing definition for the guidance of the 
members: 

A car which has to be removed from 
service prior to completion of its regular 
prescribed run for any mechanical, elec­
trical or man failures or accident, is 
termed a "pull-in." 

Fig. 1-A striking record of equipment maintenance costs of four important Southern 
.companies, showing how interchange of experience and records through the Asso­
ciation of Equipment Men, Southern Properties, has resulted in major reductions 

These figures are compiled each 
month by the secretary and are 
printed and distributed to all members 
of the association. Not only are these 
data available to the department 
heads and supervisory forces for 
study, but they are posted in the 
shops and carhouses so that the 

IN APRIL, 1922, a small group of superintendents 
of equipment of Southern electric railways met in 
Memphis, Tenn., to exchange operating experiences 

and to discuss maintenance methods, costs and other 
common problems. Uppermost in the minds of these 
men was the question of how the efficiency of their 
mechanical departments could be increased. During the 
meeting a comparison of operating costs and car failure 
records paved the way for an animated discussion of in­
spection and maintenance methods, which brought to 
light many divergent opinions and many interesting 
practices. 

As the discussion continued the conv1ctmn grew 
among those present that this frank interchange of in­
fonnation and ideas had been extremely helpful and that 
each man had benefited greatly by it. It was agreed 
unanimously that regular interchange of maintenance 
data and costs and the periodical discussion of this in for­
mation would provide a means of creating a spirit of 
friendly competition among the mechanical departments 
which woul_d inevitably result in each one striving to 
improve its performance and its relative standing in the 
group. Before adjourning this group organized the 
Electric Railway Association of Equipment :i\len. South­
ern Properties, the charter members representing the 
mechanical departments of the properties in Birmingham. 

rank and file of the employees on each property can see 
the !>tanding of their own company in the group. The 
a!'!>Ociation meets semi-annually to discuss questions of 
interest to members and for the presentation of papers 
and discussions on timely shop and equipment subjects. 
A feature of these gatherings is the ins~ction trip 
through the shops and carhouses of the property in the 
city where the meeting is being held. 

It is now seven years since the association was or­
ganized. Has it justified its existence? Did it result in 
any real accomplishment? The answers to these ques­
tions should be found in the maintenance records of 
these properties. \Vith that thought in mind the writer 
has compiled and studied data furnished by four large 
companies represented in the charter membership of the 
association. viz., Memphis. Atlanta. Birmingham and ~ew 
Orleans. A larger group would have been included in 
the study had it been possible to obtain continuous 
records, both prior to and since the organization of the 
association. As such figures were not available for all 
of the nine companies represented in the charter mem­
bership, the study has been confined to the above­
mentioned companies. 

The accompanying table shows the combined figures 
of these four properties. For the three years prior to 
the formation of the association, the combined mam-
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nt Maintenance 
FREE IXTERCHA~GE of cost 

records, comparison of 
methods a11d critical self­
analysis resulting from the 
activities of the AssociatioTZ 
o f E q zz i p m e 11 I 111 e 11 , 

Southern Prop erties, have 
brought about improved 
maintenance per/ onuance 
•which has attracted wide­
spread attention. A consoli­
dated study of the records 
of four companies - al 
1vf em phis, Atlanta, Bir­
mingham aud New Orlea11s 
-gives a striking summary 
of the results accomplished. 

During Six Years 

tenance of equipment costs averaged 3.14 cents per car­
mile. For the first six years of the existence of the 
association, these costs averaged 2.4 cents per car-mile, 
a decrease of 23½ per cent. Fig. 1 shows that since 
1922 there has been a consistent, steady downward trend 
in maintenance costs. Comparing the 1927 cost with the 
year just before the association was formed, we find a 
maximum reduction of 49 per cent. 

Ju order to translate the accomplishments of the 
mech:111ical departments into dollars and cents, the aver­
age reduction in maintenance cost per car-mile during 
the six years from 1922 to 1927 has been multiplied by 
:he average car-miles operated during the same period. 
This shows an annual saving of roughly $350,000 per 
,·ear, or for the six-year period approximately $2,100,-
000. Comparing the average cost for the three years 

_cmmJNED STATISTICS OF MECHA:0.ICAL DEPARTi\lENTS AT 
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prior to the formation of the association with the 1927 
cost, we find that the maximum annual saving has been 
roughly $556,000. 

Fig. 2 shows the record of car failures . These are 
the pull-ins due only to equip"ment failures and do not 
include those due to man failures nor accidents. During 
the first six years of the existence of the association the 
average number of pull-ins for the four properties was 
approximately 2,800 as compared with an average of 
1_4,500 for the three previous years, or an a\'erage reduc­
tion of 77½ per cent. Car failures, like maintenance 
~osts, have been reduced steadily until in 1927 the pull­
ms were only 1,566. Compared with the year 1921, 

this is a maximum 
reduction of 87½ per 
cent in car failures 
due to mechanical or 
electrical defects. 

In order to permit comparisons with other properties, 
this car failure record has been converted in Fig. 3 to 
"c~r-miles operated per pull-in." It will he observed that 
the car-miles per pull-in have been increased steadih· 
from approximately 3,500 to 30,500. The average mile·s 
prior to 1922 were 3,457. The average for the six years 
following the organization of the association was 21,133. 

The average daily cars operated on the four proper­
ties during the years 1922 to 1927 inclusive totaled 
1,263. Thus it will be seen that the car failures have 
been steadily reduced until during the year 1927 there 
were about l ¼ failures per car operated. Here is a 
record of splendid achievement. How are we going to 
account for the reduced maintenance costs and the im­
proved perfom1ance of equipment, which began almost 
simultaneously with the organization of this association? 

Obviously, not all of this splendid improvement in 
performance can be attributed to the activities of the 
association, as there are many other factors which may 
influence the maintenance costs and the car failures. 
Among these might be mentioned the new cars purchased 
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Fig. 2-Steady reductions in pull-ins for mechanical failure, 
indicate that the standards of maintenance were being raised 
while costs were being reduced. This chart is compiled from 
the combined figures for Memphis, Atlanta, Birmingham and 
New Orleans • 
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smce 1921, the fluc­
tuations m wages 
a 11 d in material 
prices and the 'gen­
e r a I managerial 
policy with respect 
to the maintenance 
budget. 

From 191 9 to 
1927, inclusive, 
these four compan­
ies purchased 611 
new motor cars. In 
1919, 1920 and 
1921 an average of 
37 motor cars _ per 
year were pur­
chased, this being 
approximately 3 per 

cent of the total cars operated. From 1922 to 1927, in­
clusive, the average number of cars purchased annually 
was 83, or approximately 6.6 per cent of the total cars 
operated. Undoubtedly, the increase in the number of 
new cars placed in service each year has had some effect 

on the maintenance costs, but the significant thing to 
keep in mind is that the maintenance costs have con­
tinued a steady downward trend. And it is interesting 
also to know that the 1928 maintenance costs, which have 
been compiled only very recently, show a further slight 
decrease. 

Moreover, these reductions are not the result of a 
managerial policy simply to cut maintenance costs rega;d­
less of the condition of the equipment. The fact is that 
the rolling stock on these properties is maintained in ex­
cellent condition. Its appearance testifies to the high 
standard of maintenance, and if appearance is not suffi­
ciently conclusive the records of car failures should be 

.,, 
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Fig. 3-Car-miles operated per equipment failure were increased 
from approximately 3,500 in 1921, before the present free 
interchange of maintenance practices and records, to 30,500 at 
the present time. The average number of cars operated on these 
four properties from 1922 to 1927, inclusive, was 1,263. In 
1927, equipment failures for the year averaged 1 ~4 per car 
operated 
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COMPARATIVE STATEMENT 
Comparative statements ot 

maintenance costs and 
detailed pull-in records 
are compiled monthly by 
the secretary of the 
E.R.A.E.M., Sou. Prop., 
and sent to each member 
company 

OF CAR PULl.•INS ON THE STREET CAR SYSTEMS OF THE CITIES NAMED FOR MONTH OF DECEMBER, 1928, AND FOR YEAR TO DATE 
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entirely convincing. Poorly maintained rolling stock could 
not have made the performance shown in Figs. 2 and 3. 

Furthermore, the reduction in maintenance cost has 
been achieved m spite of the fact that wages have in-

1,01.5 ,-----------------------, 

1

·::: -----~~~11.•,. ----------------! 
.. 
• 91.5 
~ 
ii.. 
E 900...---c, ... 
~ _gm 

(/) 

~ 850 

" 
: 81.5 
::, 
0 

L 5 800 .., 
1 

1 

~::~~"---""""-""--"'[""j!.;:;i""'.'--""=""---==-==.t....t==--==L.1'=""-.1 1919 1920 191.1 191.3 191.4 191.5 191.6 191.1 

Fig. 4-Although wages for maintenance employees have in­
creased approximately 38 per cent since 1919 on the four 
Southern properties included in this study, there has been a 
considerable reduction in the number of men on carhouse and 
shop work. Better organization, closer supervision and more 
thorough inspection have made possible this steady decrease in 
man power 

creased 38 per cent since 1919 and material prices have 
gone up slightly. It is interesting to note that the 
present high standard of maintenance is accomplished 
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with fewer employees than were required ten years ago. 
From 1919 to 1921, inclusive, the average number of 
shop and carhouse employees was 943. The average for 
the next six years was 829, an average reduction of 12 
per cent. T_he number of employees in these departments 
has been steadily reduced until in 1927 only 737 men 
were required. From incomplete figures available for 
1928 still further substantial reductions are indicated. 

Just what has happened on these properties to account 
for these very favorable mechanical department records? 
The writer firmly believes that the most influential factor 
is the free and frank interchange of operating data and 
maintenance experience and the discussion of common 
problems among the mechanical men comprising this 
group of properties. Their association is the vehicle 
through which they interchange their information and 
ideas. The publication of the cost data and the service 
records of equipment undoubtedly has stimulated the 
interest of every man in the mechanical departments. 
There has been created through this medium a desire on 
each property to improve past performance and to raise 
the standard of each company in the group . 

Naturally, this spirit had to be fostered by those in 
charge of the work. Back of the performance on each 
of these properties lies a story of careful organization, 
painstaking study and critical analysis of methods, with 
unceasing effort to improve conditions. Inspection has 
been put on a very thorough and systematic basis which 
makes it possible to locate and remedy incipient defects 
before they become sufficiently serious to cause car fail­
ures. Overhauling of equipment is done periodically and 
most thoroughly. The intervals between overhauls are 
such that the cars may reasonably be expected to operate 
without serious trouble. 

EDITOR'S NOTE-This study of the records of these four South­
ern properties will be followed in a later issue by a discussion of 
the methods through which maintenance costs and equipment 
failures were reduced. 
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Trolley Wire Breaks 

PREVENTED 
By 

W. T. TRAUTMAN 
Superintendent of Emergency Division 
United Railways & Electric Company 
of Baltimore 

by Alert Maintenance 

/ 

Hangers a nd ears have been reduced In number at 
Baltimore by elevating the curve pull-off wires 
so that they pass over the contact wires without 
the necessity of being attached thereto. The 
picture In the circle shows how well this has ► 

been done. ' 

.. 

-- ., 

ST E ADY reduction in the yearly number of trolley 
breaks from a peak of 1.321 in the year 1918, when 
32,569,906 car-miles were operated, to only 30 in 

the year 1928, when 33.013.320 car-miles were recorded, 
is the record of the United Railways & Electric Company 
of Baltimore. Moreover, only fifteen of last year's 
breaks affected main lines and eight of these were 
chargeable to nnpreventahle and foreign causes. \Vith 
the knowledge that trolley wire breaks not only seriously 
impair the service but also are potentially hazardous on 
heavily-traveled thoroughfares, the company in 1920 in­
augurated a complete program of preventive measures 
including the rehabilitation of the overhead trolley wire 
system together with a plan for inspection and mainte­
nance to insure the detection and 

in idleness at their respective stations, awaiting emer­
gency calls, the plan now in effect employs the majority 

· of these forces actively and use­
elimination of incipient faults 

"before failures developed. The 
success that has attended these 
efforts is attested by the physical 
results achieved as well as by the 
consequent decrease in mainte­
nance costs to the extent of 
$30,000 annually. 

Whereas under former prac­
tice all trouble crews were held 

During past decade the United Railways 
& Electric Company of Baltimore has 
effected a steady reduction from 1321 
to 30 breaks per year. Annual main­
tenance costs have been cut by ~30,000. 
Taut contact wire, slack spans, shorter 
ears and U-groove wheels have been 

instrumental in this improvement 
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fully in inspection and mainte­
nance work. The resu'ts thereby 
obtained reaffirm the truth of 
the old adage about "an ounce 
of prevention being worth a 
pound of cure." As now organ­
ized, the emergency division of 
the power department functions 
not only in all emergency cases 
of whatever nature, but it is also 



responsible for the general condition of the entire over­
head trolley structure. Five crews comprise the clay shift 
and four a~e used on the night shift. each crew consisting 
of a lineman, a helper and a chau ffeur, together with a 
tower truck especially designed and equipped fo r the pur­
pose. Line cars al so are available at convenient locatio~1s 
and are used instead of the motor trucks when more suit­
able for work on suburban sections having open track 
construction. . 

One crew is normally held at division headquarters at 
all times in readiness to respond to emergency calls such 
as fires, accidents, blockades, etc., and for the duration 
of the morning and afternoon peak hours all crews 
stand by at their respective stations so as to be imme­
diately available if needed. During the remainder of the 
time, however, all except the single crew held for emer­
gency service inspect and maintain the overhead struc­
tures. They keep in frequent communication with the 
emergency dispatcher so they can be readily located 
whenever required to augment the reserve crew. Each 
crew is assigned a certain portion of the system, approxi­
mately 60 miles of single track, and is held accountable 
for the upkeep and general condition of the overhead 
structures. In this way the entire system is covered 
thoroughly not less than once a month with the result 
that practically all defective conditions are discovered 
and remedied before they have a chance to develop into 
hazards or service detentions. 

Alert and skilled inspection and maintenance have 
been largely responsible for the record of diminishing 
trolley breaks, but certain other important factors have 
also contributed in no small measure to the results that 
have been realized. 

Of primary importance is the matter of trolley wire. 
Bronze wire of the highest grade obtainable is now 
purchased under rigid specifications, as compared with 
the former method of buying on price, and a company 
engineer inspects and tests the wire at the point of 
manufacture, all reels not meeting the specification re­
quirements being rejected. The amount of wire required 
each year for section renewals is purchased in one lot 
on competitive bids, and is usually erected in the spring 
of the year when temperatures are mild and uni form . 
The wire is stretched taut when erec_!ed, a dynamometer 
being used to determine when the definite tension required 
with the prevailing ambient temperature conditions has 
been obtained, in accordance with the tension-tempera­
ture curves shown in an accompanying chart for Nos. 
00 and 000 bronze wire having an ultimate tensile 
strength of approximately 65,000 lb. per square inch. 

In order to mitigate as much as possible the injurious 
effects of suspension "hard spots," the supporting span 
wires are kept as slack as practical, consistent with the 
height of the poles and the standard clearance that has 
to be maintained above the rails. Wear is watched care­
fully, especially at vulnerable locations, and any wire 
reported by the crews as being worn beyond the allow­
able limit is personally inspected by the superintendent 
of the division before renewal is made. 

One of the most pertinent factors related to any study 
of how to keep overhead trolley structures in condition 
is, obviously, the design of the trolley wheel collector. 
After all, it is the functioning of this device that is 
responsible for the ultimate destruction of the contact 
conductor and its accessories. Several years ago in 
Baltimore it was recognized that a trolley wheel having 
a wider and differently shaped groove than the one then 

in use would be considerably less injurious to the trolley 
wire and fi xtures, especially by minimizing arcing and 
reducing excessive impact on the wire at the leaving ends 
of ears and other attachment fittings . Accordingly, the 
V-groove wheel then in use was superseded by a modi­
fied CT-groove type of wheel with excellent results in 
reducing unnecessary wear of the wire and also in 
greatly prolonging the life of the supporting ears, as 
shown by the fact that the number of ears renewed each 
year has since decreased from approximately 48,000 in 
1925 to about 12,000 at present. Worn-out, defective · 
and improperly lubricated wheels, if permitted to remain 
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The number of trolley wire breaks has been greatly reduced 

while the number of car-miles operated has remained prac• 
tically constant , 

in service for any length of time, are exceptionally 
severe on the overhead contact structures and may cause 
many dollars' worth of damage. Consequently, when­
ever an arcing or noisy wheel is noticed it is immediately 
reported to the proper carhouse for attention. 

Still another factor which influences to an appreciable 
extent the work of maintaining the overhead structure 
efficiently and economically is the type and character of 
the trolley supporting ear used at suspension points. 
Extensive study has been given to this troublesome prob­
lem and various. service tests are in progress to detern1ine 
the device best suited generally for the purpose. One 
of the essential features, of course, is that the ears 
should have proper taper-ground ends to provide a 
smooth approach and runoff for the trolley wheels, and 
all ears now purchased for use on this property satisfy 
this requirement. As a result of using high-grade ears 
of an approved design and, as previously mentioned, 
slack span wires, taut trolley wire and CT-groove trolley 
wheels, the well-known and highly destructive gouging 
or cupping form of wear on trolley wire encountered 
at the ends of ears has now been virtually eliminated. 
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During the past several years, 9-in. ears have been 
used in the erection of new trolley wire, the original in­
tention having been to replace these when worn out with 
ears of 12-in. length, should the wire show evidence 
of cupping, and later on with 15-in. ears if necessary 
to cover up and protect new depressions. So far, how­
ever, by reason of the almost complete disappearance 
of this form of wear, it has not been found necessary 
to resort to the longer ears, and the 9-in. ear is, con­
sequently, now being used almost exclusively on the en­
tire system. 

At special work locations, where the most severe and 
troublesome conditions are encountered, wire Ii fe has 
been prolonged, the use of expensive fittings reduced, 
and better alignment is being maintained through the 
elimination of all fittings not actually required to sup­
port the trolley wires or hold them in place. Accom­
panying illustrations show how a number of hangers 
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Tension and sag of bronze trolley wire 

ll 
1/) 

Temperature range---0 to 90 deg. F., pole spacing-110 ft. 
Wind and sleet loads were neglected in calculating stress and sag. 
Modulus of elasticity = 18.14 X 10•. Coefficient of linear expan­
sion = 9.39 X 10➔• 

and ears have been removed advantageously from special 
work by elevating the curve pull-off wires to a point on 
the poles, so that they will pass over the straight line por­
tions of the contact conductors without the necessity of 
being attached thereto in accordance with the customary 
practice. 

Additional savings are also being realized as a result 
of protecting all splicing ears and the approaches to 
frogs with bronze trolley armor, which is ground to a 
taper finish on each end to provide a smooth approach 
and runoff for the trolley wheels. Trolley armor is 
appreciably cheaper than splicing ears and prolongs the 
life of the fittings indefinitely. 

Further economies and fewer service interruptions 
have also resulted through reducing the number of acci­
dental car pull-downs by equipping all frogs and small­
degree crossings with pans specially designed to prevent 
trolley harps from becoming caught in the crotches of 
these fixtures in cases of dewirements. 

chargeable to these foreign causes was approached by 
addressing letters to all the contractors in the city operat­
ing such equipment, outlining the hazards and incon­
venience incident to a broken trolley wire and requesting 
their co-operation in preventing such occurrences by 
notifying the trouble dispatcher of the intention to move 
the equipment so that a trouble crew might be sent 
without charge as a convoy to assist in moving the ~ppa­
ratus across the company's tracks. The response to this 
request has been almost unanimous, and burn-downs due 
to contractors' equipment are now very infrequent. 

As a direct result of these various measures and 
methods the company has succeeded, in a comparatively 
short time, in establishing a record in the reduction of 
trolley breaks and service detentions far beyond original 
expectations; and, as a byproduct, has been further 
rewarded with a material reduction in maintenance ex­
pense. The success of the undertaking, however, must 
be credited in great measure to the untiring efforts and 
initiative of the men of the emergency division, who 
have showri an eagerness and persistency that could 
scarcely have resulted otherwise. 

Auxiliary Rain Troughs for 
Bus Engines 

AS A double precaution against motor failure during 
fl severe rain storms from the leakage of water 
through the engine hoods onto the ignition wiring, the 
International Bus Company, subsidiary of the Inter­
national Railway, Buffalo, N. Y.,. and the Philadelphia 
Rapid Transit bus organization, has equipped its whole 
fleet-90 buses in Buffalo, 610 in Philadelphia-with an 
auxiliary rain trough of its own design. 

The rain trough is made of ordinary light-weight sheet metal, so 
shaped as to fit snugly over the radiator tie rod and slope 
sufficiently toward the rear to lead all water away from the 
ignition circuits 

Although the number of trolley breaks due to causes The rain trough is located directly beneath the center 
within the direct control of the company decreased rapidly hinge of the engine hood and rests on the radiator tie­
under the co-ordinated program of inspection and main- rod. Constructed of sheet metal, it is so designed as to 
tenance, it was noted several years ago that a compara- drain the water to the rear of the engine and away from 
tively large number of breaks continued to occur as a all electrical circuits. Simple as this addition to the bus 
result of burn-downs by cranes, steam shovels and simi- engine seems, it has served to eliminate all complaints 
Jar equipment operated by other utilities and contractors. arising from the short-circuiting of the ignition system 
The problem of reducing the number of burn-downs of the bus engine during bad storms. 
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Night shovel gang at work 
on Euclid A venue track 
reconstruction job 

Careful Organization Essential 

for Rapid Track 
By 

HOW ARD H. GEORGE 
Superintendent of Way 

Oeveland Railway 
Reconstruction 

GENERALLY speaking, speed is desirable in any 
construction operation, and within certain limits 
results in the greatest economy. Speed in con­

struction, however, involves two important factors : i.e., 
proper equipment and proper organization. T he main­
tenance of a street railway naturally involves a certain 
amount of work during the entire year, but, unfortunately, 
it is impossible to spread the work uniformly over the en­
tire period, particularly in our Northern climate. T he or­
ganization must be skeletonized during the winter months, 
but at the same time lend itself readily to rapid expan­
sion when the construction season opens. This makes 
the problem of organization a difficult one, especially 
when it is necessary that the piece of work be done 
speedily. 

It is a generally recognized principle in all large con­
struction work that the best equipment available is none 
too good for the job. T his applies particularly to the 
work of constructing tracks. Contractors and engineers 
are constantly seeking for improved and more effici ent 
machinery, but the fact must not be lost to sight that 
the equipment may be 100 per cent satisfactory and at 
the same time the entire operation fall flat because the 
organization of the personnel was inadequate. The two 
factors go hand in hand and cannot be considered alone. 

Greatest possible speed is desirable from 
standpoint of public relations. To ac­
complish this th~ working force must be 
thoroughly trained in their jobs, and 
every detail planned in advance. Recent 
track renewal in Cleveland furnishes an 

example of how this was done 
successfully 

No construction job of any size should be undertaken 
without a reasonable construction schedule being planned 
in advance. This constitutes a bogey and gives every 
part of the organization concerned something at which 
to aim, and a mark to beat if possible. It is equally 
important that every subdivision of an organization be 
thoroughly familiar with the part it is to play on every 
job. This means definite instruction in advance. The 
smooth working of such an organization is materially 
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New track ready for surfacing gang 

assisted by regular conferences between the department 
head and the various responsible sub-department heads. 

It is frequently the case that as long as an organization 
is called on to perform only the ordinary routine work 
everything goes quite smoothly, but that it fails to stand 
up under the strain of emergency demands. This should 
not be true, and in order to be prepared for the unusual 
demands a construction organization should be so planned 
as to be readily susceptible to expansion. In addition, a 
certain amount of extra equipment should be kept in 
reserve or else a definite source of supply should be 
assured from outside. This means that every man in 
the organization who acts in a supervisory or executive 
capacity must have at least one man whom he has trained 
for the job higher up, so that, when the time for expan­
sion comes, there are already in the organization men 
ready to take on the work of running the necessary 
additional construction crews and other incidental work. 

There seems to be, in many cases, a disinclination 
among heads of departments to train assistants to handle 
every phase of their jobs, or to delegate any authority 
to them or divide responsibility with them. This may, in 
some cases, be because the individual concerned has under 
him subordinates who are not fully qualified to take 

9' or crush eel stone (roll 

over his work but where, for reasons 
beyond his control, he is obliged to 
retain the services of such individuals. 
Generally, however, where a depart­
ment head insists upon shouldering 
the entire responsibility himself, it is 
due to an exaggerated sense of ego­
tism and not to any inability on the 
part of his subordinates to measure 
up to any responsibility which may 
be put up to him. As a matter of 
fact, the successful direction of any 
departmental organization or business 
enterprise depends largely upon the 
ability of the head to devote all of 
his time and attention to studying the 
functioning of his organization in 
perspective, in comparing the work 
it is doing with that which is being 
done by others, and in working out 
plans for simplifying and improving 
his own practices. 

Because the organization of the 
Cleveland Railway Coin_pany's way 
department was prepared for emer­

gencies, it was possible to meet the unusual demand im­
posed upon it in the reconstruction during the past year 
of the double track on Euclid A venue from East 55th 
Street to East 105th Street, necessitating the reconstruc­
tion of 3.41 miles of single track. The street is one of 
the main east and west thoroughfares of Cleveland. In 
addition, it is one of the principal business streets, being 
devoted for a considerable part to the automobile sales 
houses. As it had been necessary to tear it up and 
interfere with business and traffic for extensive track­
work less than four years before, it was the decision of 
the management that the work should be expedited in 
every way possible and that the total time for the com­
pletion of the necessary replacemenf should be reduced to 
the absolute minimum. 

The general design selected for the new track in Euclid 
A venue is shown in the accompanying cross-section. Al­
though T-rail was used on this job, the cross-section 
was subsequently modified for other jobs using the 
A.E.R.E.A. standard grooved-girder rail and screw 
spikes and clips. The old steel ties and concrete base 
were completely removed and a creosoted wood-tie con­
struction laid on crushed slag ballast was substituted. 

The work was started on May 11 and, with the excep-

Clc,rk Joinf rivefecl 
slecfric welclecl 

Standard track section with 102-lb. girder rail. Tee rail was used on Euclid Avenue 
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tio11 of a short stretch at E ast 79th Street which was 
left pending a decision by the city relative to street 
widening details at this point, it was practically com­
pleted by the middle of July. The exception noted could 
easily have been completed by the same date had there 
been no question at issue regarding the track location at 
the time the adjoining track was under reconstructi on. 

In order to make this speed possible, the work was 
carried on practically without interruption day and night. 
The first operation was the placing of the temporary 
track and crossovers which were used during the day 
ior regular car operation in connection with the track 
not under reconstruction. During the night the second 
main track was turned over for work trains. and pas­
senger car operation made a two-way affair over the tem­
porary side track by means of block signals. This tern-

being used. It was then shoveled 'by hand to one side 
and later thrown back in the trench to be loaded by the 
power shovels along with the rest of the excavated 
material. 

The next operation was the breaking up of the con­
crete. Two Clark concrete breakers were used for this 
purpose, one breaking up the top layer of concrete form­
ing the pavement base. A gang of laborers shoveled this 
out of the trench and the second breaker then passed 
over the track and broke the foundation concrete. 

The rail was then burned at the joints with acetylene 
torches. The nuts holding the rail to the ties were also 
burned and knocked off by a track gang, which also over­
turned the loosened rail. At night, the derrick picked 
up the old rail and loaded it on flat cars for removal to 
the material yard. 

Tearing up old track without interference to car service which continued uninterrupted in both directions 

porary side track is permanently assembled in sections 
brought to the job on flat cars and laid on boards set closely 
together on top of the street pavement as near to the 
curb as practical, the track being shimmed to a sufficiently 
accurate grade to permit safe operation. Runoffs were 
set at various points on this track to take care of expan­
sion and contraction. About 7,500 ft. of temporary 
track was necessary, this being shifted from section to 
section as required. The actual work of bringing this 
material to the job and shifting from one section to the 
other and as much of the connection work as possible 
was done at night, the day crew completing it the next 
morning. 

During construction, temporary crossings were pro­
vided over the side track and open trench, old ties, broken 
concrete, and slag screenings being used for this purpose. 
Loading platforms of fine slag screenings were provided 
at all car stops for the benefit of passengers boarding 
cars on the temporary track, or alighting therefrom. 

As soon as operation had been diverted to the tem­
porary track, the old Amiesite pavement surface was 
removed, air compressors and air-operated cutting- tools 

Shovels started working at 8 :30 p.m., which was the 
earl iest the second main track could be released. Work 
stopped at 4 :45 a.m., so as to permit resumption of 
double-track operation. The only exception to this was 
in the case of the westbound track between East 77th 
Street and East 79th Street, where work of the shovels 
clid not start until midnight and stopped at 4 :45 a.m. 

l\1ost of the new track material was handled at night 
in order to reduce to a min imum the delays to operation 
of passenger cars through the day. T he coarse slag for 
ballast was dumped directly into the track trench, the 
fine slag being deposited in the space between the trench 
and the temporary side track. Concrete aggregate was 
landed in the same way as the fine slag. Tics were tm­
loaded and placed in the trench at night as far as the 
foundation had been rolled. Otherwise, they were piled 
along the sidewalk at convenient locations to be placed 
in the trench by the day crew. All rail was unloaded by 
derrick at night and laid on the tics in the track trench 
as far as the ties could he placed, the balance of the rail 
being distributed on the street pavement just outside the 
trench. 
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to be turned over to traffic at once. 
In certain short stretches where it 
was desired to turn traffic over the 
tracks in a much shorter time than 
would otherwise have been practical, 
Lumnite cement was used for the 
grout. After the pavers had com­
pleted their work, the track grinders 
went over every rail joint to remove 
any imperfections in the rail surface. 

CLEAN-UP WORK AT NIGHT 

Most of the work of cleaning up 
was done at night. During the day 
labor gangs would collect the debris 
in piles and it would then be loaded 
on the work trains by the night gangs. 

One track was completed and placed in operation, before work was begun 
on the other track 

During the period covered by this 
job it rained on sixteen days and 24 
nights. It was necessary partly to 
suspend operations for this reason on 
fourteen different days. This fact 
makes the time record that much 
more interesting. 

The following figures indicate the 
amount of work involved in this job. 

The foundation consists of 8 in. of coarse slag, thor­
oughly rolled with a 10-ton tandem type roller, this base 
being covered with fine slag which was washed down and 
rolled into the coarse slag base. On this base the track 
was then laid and spiked to the ties. Fine slag for tamp­
ing was thrown in the trench, 2 in. being allowed for 
tamping under the ties on the rolled base. The tamping 
was in this instance mostly done with electric tie-tamping 
machines. As soon as the track had been tamped to 
surface and lined, all surplus tamping material was re­
moved from between the ties. 

Riveting and welding crews then completed the as­
sembly of the rail joints, followed immediately by the 
concreting machine. Care was taken in the joint as­
sembly to obtain as complete a closure between rail ends 
as possible. The rail and splice-bar drillings were ar­
ranged so as to provide n-in. draw at the two center 
holes, a drift pin being used to pull the rail ends tightly 
together. Heat-treated rivets were used to secure the 
plates, and the seams then welded. A baseplate was 
used under each joint, the rail base being welded to this 
plate. 

CoNCRETING WAs DoNE CAREFULLY AND Lul\lNITE 

CEMENT USED AS NEEDED 

In concreting the track, care was taken to see that the 
concrete was of uniform quality and that it was carefully 
tamped around the ends of the ties and under the rail 
base between ties and under the joint baseplates. As 
soon as the concrete had set, the fine slag screenings were 
distributed over the concrete for a paving cushion. The 
paving-gang laborers arrived on the job at 3 a.m. to 
unload the granite paving block and fine slag· cushion. 
The pavers started at 7 a.m., the entire space between 
rails, including the devilstrip, being paved with new 
granite block. The space outside the outer rails was 
paved with asphalt for an average width of 2.3 ft., this 
work being done by the Cleveland Trinidad Paving Com­
pany under contract. The grouting of the pavement con­
sisted of two parts sand and one part Portland cement. 
Paving pitch was used at street intersections which had 

Dirt and concrete excavation ... ......................... . 
Slag used for track base .............................•.•.. 
Fine slag used for tamping .............................. . 
Fine slag for paving cushion .... ...................... . .. . 
Granite paving block .•...•.............................. 
Sand for groutiog pavement ......................••...... 
Cement for concrete base and grouting .................... . 
Gravel for concrete . .................................... . 
Oak ties ....................•......••.................. 
102-lb. rail. ......................................... ~-. 
Splice bars ........................................•.... 
Joint baseplate• ....................................... . 
Standard tie plates ..................................... . 

l'i!~t:t:}:f;i~i.·. ·.::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

10,434 cu.yd. 
13,392,000 lb. 

1,730,000 lb. 
3,420,000 lb. 

411,829 block 
358,000 lb. 

I 8,783 aacks 
S, 190 toos 
8,702 

34,397 !in.ft. 
S83 pair 
S53 

16,308 
111 kegs 

4,400 

The job required a total of 102,030 man-hours and 
8,116 equipment-hours for its completion. The various 
day and night gangs were organized as follows: 
Average day track gaog-for S6 daya 

I Foreman 
S Sub-foremen 

77 Laborer• 
7 Watchmen 

SO Laborers 
2 Watobmen 
7 Temporary track maint'nce men. 

63 Total 
7 Temporary trac1!' maint'nce meo Averagedaypavioggaog-for31 day• 
2 Temporary crossmg men 

2 
F 

I Waterboy oremen 
22 Pavers 
25 Laborero 

I Watchman 
2 Truck drivera 

100 Total 
Average night track gang-for H night.. 

I Foreman 
3 Sub-foremen S 2 Total 

The equipment used in the operation was as follows: 
2 Portable buroers 
4 Schramm air compreseora 

I Concrete mixer and conveyor 
I Riveter 

I lngerooll-Rand air compressor 
2 Clark concrete breakers 
2 Electric shovels 
I Gasoline shovel 
2 Steam rollers 
I Gasoline roller 

3 Welding machines 
2 Grinding macbineo 

11 Work train• 
3 Derrick care 

40 Workcara 

This equipment was operated for the following periods: 

Portable burners ...............•......•... 
Air compressors ... ...................... . 
Clark ccncrete breakers ................... . 

*Electric ohovels ........•...............•.. 
*Gas above! (started May 26) ........ , ...... . 
Steam rollers ....•..................... : .. 
Gasoline roller (started June 2) ...... ~ ..... . 
Concrete mixer aod conveyor . ............. . 

tRiveter ................•................ 
tWelding macbinea .•...................... 
Grinders ............................... . 

* Shovels required three men each. 
t Riveted 550 joints. 
t Welded 553jointo. 

Days 
32 
38 
32 

ii; 
28 
33 
23 
25 
13 

Nights 
8 

23 
8 

38 
23 

2 
3 
I 
I 

The cost of the material entering into the work was 
approximately $150,000 and that of the labor approxi­
mately $85,000, a total of approximately $235,000, or 
about $13 per lineal foot, this including every item of 
expense in connection with the operation. 
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of Car Operation 

By 

H. S. WILLIAMS 
Assistant Superintendent of Equipment 

Department of Street Railways 
Detroit, Mich. 

A noisy car has actually been made quiet. Tests 
show efficiency of various schemes for wheel silencing 
and results from consistent use of high stand;rds of 
maintenance. Wheel noise can be reduced consider-

ably by use of grooves filled with lead 

TO DETERMINE the efficiency of various 
methods of wheel silencing numerous tests have 
been made with the noise-measuring apparatus of 

1the committee on noise reduction of the American Elec­
tric Railway Engineering Association. The set-up for the 
wheel test is shown in an accompanying sketch (Fig. 1). 
The essential feature of this test consists of striking 
a uniform blow on the tread of the wheel while it is 
mounted in the customary manner upon its axle. The 
wheel under test is blocked up to free it from contact 
with the rail. 

Tests were made of four different wheel conditions 
as follows: ( 1) Conventional forged steel wheel without 
any quieting device, (2) same wheel . with four 3-in. 
wooden blocks bolted to the web near the rim, ( 3) same 
wheel with lead ring insert as shown in accompanying 
sketch (Fig. 2), and ( 4) resilient wheel as shown in 
nother sketch (Fig. 3). 
A sufficient number of tests were made in each case 

to obtain reliable results. Four typical curves made 
by the noise evaluating apparatus are reproduced in 
Fig. 4. From this the silenc-
ing value of the various 
schemes is readily apparent, 
their ratio being: ( 1) Conven­
tional forged steel wheel, sound 
value, 100 per cent; (2) con­
ventional wheel with wood 
blocks added, 85.9 per cent ; 
(3) conventional wheel with 
lead insert, 49.7 per cent, and 
( 4) resilient wheel, 16.4 per 
cent. 

I 

I 
I 
I 
I 

-~------

5' 

10 15 20 25 30 

the use of a ring of Cor Speed M.p.h. 

iron welded in four Results in eliminating noise plotted to 
spots to the under logarithmic scale 

side of the wheel 
tread. This plan has been used successfully on gears. 
Tests are under way to fix a definite value to this scheme. 
It is believed that its effectiveness will equal that of the 
lead ring and will have the added advantage of more 
economical installation. 

It must be remembered that the above tests refer to 
the damping of the ringing or high pitch sounds emanat­
ing from the wheels themselves. It must not be inferred 
that the total noise of the car can be reduced in the 
proportion shown, but only the sound from the wheels 
themselves. 111 other words, all of the car wheels may 
be arranged with the lead ring and yet it may be difficult 
to determine by ear that any improve~ent had been 
made because the noise due to this particular source 
is so small a part of the whole that the difference cannot 
be recognized without instruments. 

Tests have been made also on the new worm-drive 
trucks. In the first of these tests it was shown that 
under certain conditions the new equipment was pro­
ductive of greater noise than the standard apparatus; but 
the defect causing this has now been corrected and tests 
made on the new equipment. The results of these tests 
are summarized in Fig. 5, which shows a very definite 
improvement of sound with the use of the worm-drive 
truck and light-weight, high-speed motors. With this 

truck, gear noise is nearly zero 
and the balance of the improve­
ment is largely due to decreased 
weight and closer fitting parts. 

Since these tests were made 
another scheme has been pro­
posed for accomplishing the 
same purpose. It consists of 

Fig. I-Set-up for testing various sound muffling methodg 
for car wheels 

The question has been raised 
as to the effect of composition 
flooring as compared with ordi­
nary wood flooring on noise 
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within the car. To secure information on this point 
tests were made on a car with wood floor as shown in ·· 
Fig. 6. After this test was made the car floor was 
changed to composition floor as shown in Fig. 7, and this 

Fig. 2 - W he e I 
silencing by use 
of lead ring 
method 

test was repeated un­
der the same condi­
tions. The result of 
the several · tests is 
shown in the graph 
which is reproduced 
as Fig. 8, which shows 
that the composition 
flooring has a slightly 
beneficial effect upon 
noise within the car. 

There is need for 
greater accuracy m -
the manufacture of 
gears and pinions in 
the interest of noise 

Rubber discs--

Fig. 3-Type of resilient car 
wheel on which tests were 
made 

reduction. Changes in construction of gearing, such as 
muffling, to produce quiet operation are enti rely nullified 
if accuracy is lacking. Gear defects consist chiefly of 
warpage and eccentricity due to heat-treatment. 

Jn checking over gear discard gages approved by the 
association in 1926 · it appears that too great wear is 
allowed by the use ol: these gages. A layout to enlarged 
scale made of a section of a four-pitch gear and pinion 

9 .---,----,,---.--,---.--.--,--, 

0 '--o..L.L-'----L....L.....L.'----'--£...B-L.L---"C-.L.-:--'--''-----J 

A= Convenfiona-1 i.'6 11 steel wheel 
B = Se,me e>.s "A" bur wifh wood .silencing /,loclr.s 
C = Same a-s ;'A" hvf wifh lead in.serf 
D • Re.silenf wheel 

· Fig. 4--Graphical results of wheel silencing tests 

is presented herewith as Fig. 9. This shows new teeth 
and the same teeth when worn to the limit allowable by 
the discard gage. The amount of back lash under this 
condition is ¼ in., which is too great. Moreover, by 
the use of the present recommended design for gear 
discard gage, gearing which just fails of condemnation 
by the gage would be kept in service for a considerable 
period, with the result that by the time the motor is 
again taken down the wear of the teeth will be much 

greater than al­
lowable. Noise 
values m o u n t 
rapidly when the 

€,,-----,-----~---,-----. 

gear centers are 
spread. With a 
spread of gear 
centers amount- 8 4 

ing to -a5-I in., the ., 
noise value more 3! g 
than doubles. A 
spread of this 
amount means a 
back lash of ap­
proximately -ih 
in., or about one­
fourth of th e 
amount allow­
able by the dis­
card gage. In 
view of this, it 
appears that the 
gear defect gage 

o.__ __ __._ ___ ,.,,_ __ __. __ __, 
~ ffi w ~ ~ 

Speeol, M.p.h. 

should be altered Fig. 5-Comparison of noise of standard 
and limits of and worm-drive trucks 
warpage and ec-
centricity established to cover the inspection of new 
gears. 

Gear noise is caused 
the gear. The reasons 
follows: 

by vibration in the material of 
for this may be summarized as 

I. Unequal loading of individual teeth, i.e., the load is home 
by more teeth at one period than at another, and the increased 
compressive strains produce vibration. 

2. Actual concussion caused by one tooth disengaging before 
another takes up the load. This allows the following tooth to 
strike a hammer-like blow with resultant noise and is apt to 

Fig. &-Wooden floor construction used with tests 

occur with gearing of low pitch or with spread gear centers. It 
may also occur during idling. 

3. Inaccurate cutting or distortion due to heat treatment may 
cause the load to be borne by one tooth at a time whereas two or 
more should always be in engagement 

4. Faulty alignment, causing the load to be carried on part 
the tooth instead of being distributed over the whole width of t 
tooth. 

5. Bottoming or actual interference of gear teeth. 
6. Damaged gearing. 

As a further step toward the manufacture of quieter 
spur gearing, it is suggested that attention be given to the 
use of gears of greater diametral pitch and consequent: 
smaller teeth. 

Tests were made on two stretches of track of differini: 
construction but with identical car operation. One type 
of track was built with steel ties and compressed con• 
crete, as shown in Fig. 10, while the other had granite 
nose block and compressed concrete pavement with rails 

Fig. 7-Type of composition car floor used in tests 
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1.4-~----.------r----....... ----,-----,----, 

10 15 20 25 30 
Speeol, M.p.h. 

Fig. S--Comparison_ of noise with wood and composition 
floor cars 

on wooden ties, as shown in Fig. 11. The sound was 
measured inside and outside the car, and typical curves 
showing the results are given in Figs. 12 and 13. These 
tests indicate that the wooden tie construction is ma­
terially quieter than the monolithic concrete type. It is 

-. ..... __ hoped that additional tests on track 
--------··: noise can be made during the coming 

Fig. 9-Gear and 
pinion, showing 
original outline 
and worn condi­
tion allowable 
with p r e s e n t 
standard g e a r 
discard gage 

year, as it is felt that this is important 
and has been inadequately studied. 

Much has been done through tests 
to show what can be accomplished in 
the way of making present car equip­
ment quiet. A modern type car seat­
ing 52 passengers and equipped with 
four 35-hp. motors was selected, it 
being at the time a-,noisy car. Pro­
gressive changes were made in the car 
to make it quiet, and by measurements 
taken the noise value of each step 
was determined. 

Tests were first made with the car 
as found, to measure the amount of 
noise which it was creating. It was 
apparent to the ear that the gearing 

was very noisy so the car had its gears and pinions 
changed and the test repeated. In changing the gearing 
no special gears were used, merely new stock gearing 

' k -------------------,, - 8 '3" --------------;--;;;--.-.; 
t<·· l2"·t:~.-2i,,r---4'-8j- ---- - ----f!;;-tr----2 -61 ---'i 

_ -3>;/ 4; ·_ '4 .Compre.s.sed _ 4-• · 3- - . ·· 
. . 

.r:::::::::::::~!;:1;:;;;~~:;::::;::-r.,,_{iti:~4 
· ·•. 2 11Rolled slag , 

Concrete 
1·2-4 mi'xfurt! 

;-16" r­
Fig. IO-Track construction with steel ties and concrete ; 

Fig. 11-Granite nose block and compressed concrete pavement 
with rails on wooden ties 

without special selection. This change showed much 
improvement. 

Following this test the gear cases were covered all 
over with ¾-in. felt and a third set of tests made. This 
was found to have resulted in still further reducing the 
noise. Next, the underside of the car floor was covered 
with ¾-in. soft felt and tests under this condition again 
showed material betterment. 

The next step was to equip the trolley base with a 
resilient mounting. Rubber was used for this purpose, 

Fig. 12-Comparison of noise measured inside c~r while 
operating over track with wood and steel ties. 

the type of support being identical with that used by 
the noise reduction committee in its air compressor tests 
of 1927. The entire weight of the base was carried on 
four rubber supports, one of which is shown in detail 
in Fig. 14. This mounting effectively absorbs the trolley 
vibration. 

The final experiment included changing the car wheels 

~91---+---t-----lc---+---+---+---'4 ... 
~ 
11 
C 

S61-----4---I--H--+--+--++-++--11 
II) 

oLL....L.....L-.L.l.~--'----1.:.....L--'--'---'--__, 
Fig. 13-Comparison ~f noise measure~ at the curb line 

while car was operattng over track with steel and wood 
ties 
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Fig. 14-Method of mounting trolley base to eliminate noise 

and equipping with resilient wheels as shown in Fig. 3. 
One pair of these wheels uses heat-treated aluminum 
for the central section. Moreover, the construction of 
this . wheel permits not only vertical motion but radial 
motion as well. Consequently, in starting the sudden 
jar on the gear is cushioned. In addition, this type of 
wheel improves the 
riding qualities of 
the car very mate­
rially. 

Results of these 
progressive tests are 
shown in Fig. 15, 
from which it will be 
seen at a glance that 
each step has been 

7r----r----.,----,----, 

productive of defi- : 41----+----+--.>'l--,,-.~•---,,£-1 
nite results. It must g 
be remembered that ] :, 
these curves repre- Jl 31-----11--.,.i~'-/, 

sent definite scien-
tific measurements 
made with all pos-
sible care and the 
personal element is 
eliminated. Sound 
vibration amplitude 
measurements are 
made with a record­
ing m e t e r while 
speed measurements F' 1g. 
are taken from an 
indicating tachom-

15 20 25 30 
Car Speetl, M.p.h. 

15-Progressive results obtained 
in eliminat ing noise 

eter. The same car was used throughout the tests and 
they were made over the same track with as nearly iden­
tical weather conditions as possible. 

In Fig. 15 the results are plotted exactly as taken from 
the instruments. However, we are chiefly concerned 
with the effect of this sound upon the ear. The ear does 
not interpret sound in a direct ratio to the amplitude of 
the wave which produces it. The ear is affected in a 
nearly logarithmic ratio. So, in order to get a correct 
picture of the situation it is necessary to change Fig. 15 

Fig. 16-Car body noise insulation 

to a logarithmic scale, which has been done in the cha 
appearing at the beginning of this article, which sho,, 
the true view of the situation. 

As a result of this investigation, it has been demo 
strated that with moderate expense the noise inside th 
car-that is, the noise which is heard by the passenger­
can be reduced by 31 per cent. This refers to th 
progressive changes m~~tioned up to the last step, whic~ 
1s the use of the resilient wheel. The last step is ;' 
much more expensive item, but with it included the tota 
noise within the car .can be reduced 47 per cent. Th 
noise as measured at the curb is reduced 18 per cent b, 
the whole procedure mentioned in this article. · 

As so much effort is being expended upon noise reduc 
tion, special attention is called to one of the basic prin 
ciples involved in making sound insulation of maximurr 
effect. This principle is to treat sound insulation exact!} 
as if it were electrical insulation. Resilient padding i! 
effective to damp the noise, but so· long as there is meta 
contact between the parts a large amount of vibration 
will be transmitted. For example, with the resilient 
wheel the rim is entirely carried on rubber and no rigid 
metallic contact of any kind is permitted between the 
rim and the hub. If the bolts which assemble the parts 
of the wheel permitted metallic contact between the 
parts the effectiveness of the wheel would be reduced. 
The same is true of the trolley base mounting. 

Newspapers Sold on Cars 

MORNING newspapers are now sold on the cars of 
the New Brunswick Power Company, which oper­

ates the street railway in St. John, N. B. Every car on 
the system has been equipped with a box of the type 
shown in the illustration, which has a rack for holding 
the papers and a cash box which forms a receptacle for 

the coins. Payment is made on the honor system. Re­
sults of this service have been very gratifying, both to 
the publishing company and to the railway. It has been 
of value to those who do not have delivery of papers at 
their homes. There has been no conflict with the local 
distributors or the newsboys, and it is stated that sales 
from these sources have not fallen off. Many remarks 
of commendation have been received from passengers. 
The honor system is respected and the loss from theft 
of papers is quite small. · 
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Type of tank used in chromium 
plating, showing apparatus 
for the control of current 
strength 

Li£ e of Mechanical Parts 

Prolonged_ by Chromium Plating 
... 

Simple and comparatively inexpensive 
process offers opportunities for sub­
stantial savings in electric railway field 

CHROMIUM as a finish on exposed metal has It is resistant to atmospheric conditions and is affected by 
become relatively commonplace of late and its fewer known abrasives than any other metal. Chromium 
application for wear resistance is rapidly receiving can be applied directly to most metals, and when prop­

wide recognition. In the electric railway industry it is erly applied produces a product that will wear many times 
used considerably for car accessories requiring a non- longer than the same base without a coating of chro­
tarnishable finish and its use has recently been extended mium. It is not attacked by concentrated nitric acid, aqua 
to car side and center bearings. Its possibilities for other regia and cold oil of vitriol. Chromium will also resist 
parts exposed to excessive wear, however, have received weather, sulphur compounds and food acids. Molten 
comparatively little consideration. Nevertheless it seems tin, one of the most corrosive fluids known, is without 
likely that the application of chromium to trolley wheels, effect on chromium. 
journal and armature bearings, other wearing surfaces, Considering the diamond as the hardest of any known 
and even car wheels, ~ay offer many advantages. material and assigning it a value of ten on the Moh 

Electro-deposited chromium is extremely hard, non- hardness scale, chromium is given a value of nine by the 
, corrosive, immune to alkalies and to most organic acids. same rating, a hardness greater than that of glass. In 
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Arrangement of tanks for cleaning and deposit:on of copper and 
nickel prior to chromium plating. The cleaning tank is in the 
center. After cleaning, a splash of copper is applied in the 
tank at the left and then nickel is deposited in the tank in the 
right background 

fact, the usual methods and instruments for determining 
the hardness of metals, the Brine!! test and tl-:e sclero­
scope, do not give satisfactory results in measuring the 
hardness of chromium. The scratch hardness method 
gives a better idea. The Bierbaum apparatus and the 
micro-character have been used for this purpose and 
results indicate that even a soft deposit of chromium 
plate is harder than case-hardened steel. Chromium also 
resists oxidation at high temperatures. A temperature 
of 2,192 deg. F. must be obtained before metallic chro­
mium oxidizes, and its melting point is 2.760 deg. F. 

Electro-deposited chromium has been used in several 
industries to a considerable extent in reducing the wear 
of mechanical parts. In the automobile industry it is 
used extensively for coating piston pins so as to increase 
their life. In this instance the pins are hardened, ground 
and lapped before plating. This i~ done automatically, 
giving a coating tif about 0.0001 in. thick on each side. 
The reason for the pin being prehardened is that it is 
necessary to support the thin wall of chromium by a 
strong metal if the part is to stand up in service. 

Another use for chromium is in plating brake cams. 
These are made of drum forged nickel-steel machined all 
over, carbonized and hardened. Approximately 0.0003 in. 
of plating is deposited on each side. In a number of 
instances, chromium plated gears have proved satisfac-

Removal of fumes is an important part of the process. Fumes 
from the plating solution in this tank are removed by a suction 

• draft through a series of ports located at the surface of the 
liquid and drawn through ducts along the sides of the tank 
to the exhaust fan 

tory and chromi~m has Leen used on milling cutters to 
a considerable extent. The Ii fe of gear cutters has been 
extended from three to five times over the life of flame 
cutters by chromium plating. 

Undoubtedly chromium plating has a wide range of 
possibilities in its application on electric railway cars. 
Probably it could be used to advantage to increase th~ 
life of journal and armature bearings. Its use is par­
ticularly worthy of consideration in building up worn 
bearings to their original dimensions. As already men­
tioned, side bearings are now being produced with a 
deposit of chromium to increase their life. Even the 
chromium· plating of car wheels seems worthy of con­
sideration, although in this instance, the tremendous strain 
and pounding might limit its use. 

In connection with its possible use for trolley wheels. 
its conductivity must be considered as well as its extreme 
hardness and tendency to reduce friction. The resistiv­
ity of chromium is 2.6xl0·0 ohm.-cm. This value is 
practically the same as that for aluminum, and is less 
than that of other metals except silver, copper and gold. 
However, that does not necessarily mean that the resist­
ance of a contact between chromium and other metals 
will be low. In fact, the extreme hardness of chromium 
might tend to hinder intimate contact, and so reduce its 
usefulness for trolley wheels. 

At left, buffing unit on which objects are polished prior to chromium plating. At right, motor-generator set employed to supply the­
heavy current required in chromium plating 
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The methods of procedure in the application of chro­
mium are similar to those attended in the depositions of 
nickel or copper. If the base metal is iron or steel or 
die-cast, it is scaled or cleaned, a splash of copper is ap­
plied, and it is then immersed in a nickel bath. In some 
instances the nickel is applied directly to the base metal 
without first striking the object in the copper. Striking 

bject is done by placing the object in a bath and then 
ing the current through for a flash. Great care must 

en that upon entering the nickel bath the object 
d be chemically clean. An alkaline solution is used 
complish this. Caustic soda dissolved in hot water 
s a good cleaner. The caustic removes whatever 
e there may be on the object. Rinsing is also very 
rtant. The object should be rinsed in clean water 

ral times after each bath. If it goes into the nickel 
with any particles of dirt or grease clinging to it, 

deposit of nickel will peel. 
or protection against corrosion a piece of iron or 

s I is plated in a nickel tank for a duration of from 
minutes to one hour, depending on the thickness of the 

coating desired. After the object is taken from the bath 
completely covered with nickel, it is rinsed and dried. As 
a bright deposit of chromium usually is desired, the 
article next enters the polishing room. Here the de­

itccl metal is polished to a degree of smoothness and 
buffed to a finish. Then it is again cleaned and is ready 
for the chromium tank. · 

The object may be left in the chromium tank for a 
period of from three minutes to three hours, depending 
011 the thickness of .the deposit required. Under proper 
conditions, a three-minute deposit will measure 0.00002 in. 
This deposit, though very thin and shell-like, will be 
found to be an impervious metal coating, bright in 
appearance and hard in substance. 

Chromium has been evenly plated by a commercial 
process up to 0.015 in. in thickness, according to W. N. 
Phillips of the General Motors Corporation. This de­
posit was on a ring gage and was very evenly plated. 
011 plug gages about 0.0005 in. of chromium has been 
found to be a satisfactory thickness. 

FRICTION BETWEEN CHROIIIIU!lf AND OTHER METALS 
UsuALLY VERY Low 

Oil seems to adhere to the surface oi chromium in a 
satisfactory way, a11d the coefficient of friction between 
chromium and other metals is usually very low. In test­
ing an automobile fan with a cast-iron bearing and car­
burizcd shafting with no lubrication, with a cl:romium­
plated shaft the bearing operated fairly successfully for 
two hours with very little scuffing, whereas a carburized 
shaft almost cut out the cast-iron bearing in less than 
two hours. 

Occasionally electroplated chromium has failed to ad­
here to the base metal under severe conditions of service. 
According to W. Blum, chemist of the United States 
Bureau of Standards, its adherence depends on the con­
ditions of deposition, the composition of the base metal, 
the method of cleaning or preparing the base metal, and 
the conditions of service. Although the hardness of 
chromium is said to be produced at relatively high cur­
rent densities, it has been observed that these chromium 
deposits may have, on tl:e surface, a network of hairline 
cracks. It is probable, therefore, that with severe con­
ditions of service, d~posits with less than maximum 
hardness but with slightly greater ductility will be more 
satisfactory. As a rule, it is more difficult to plate cer 

tain of the alloy steels such as those for tools and dies, 
than to plate carbon steel. 

It is the belief of J. 1\1. Braunstein that a thorough and 
complete knowledge of the process is necessary in order 
to apply it successfully. The ordinary elements~urrent 
density and thermal control-are important factors that 
require careful study. The concentration of the bath is 
as important as the temperature at which the bath is used. 
This knowledge, however, is easily acquired and will en­
able the inexperienced to apply chromium successfully. 

Two convenient methods exist for chromium plating 
parts used by electric railways. For the larger com­
panies, the most economical plan probably :,viii be to 
mstall the necessary equipment in their own shops. For 
the smaller companies, however, it probably will be 
cheaper to send out the parts to some commercial chro­
mium plating plant. 

Oil in Barrels Should Be Protected 
from the Weather 
BY HAROLD L. KAUFFMAN 

Petroleum Consultant, Denver, Col. 

RAILWAY maintenance men complain frequently to 
oil refiners or jobbers who furnish lubricating oils 

in barrels, that an appreciable quantity of water is found 
mixed with the lubricant. Precautions taken by oil 
refiners make it certain that the oil is free from con­
tamination when shipped. How, then, docs the water 
get inside the barrel? 

During the past ten years the writer has had occasion 
to adjust a number of such complaints, and it was found 
in almost all cases that the barrel of oil had been allowed 
to stand exposed to the weather. Variations in tempera­
ture, together with extremely humid atmospheric condi­
tions, may cause a tightly sealed barrel to "breathe in" 
water. 

As an example, if a closed barrel containing SO gal. 
of oil has a certain volume at 65 deg. F., the volume 
wiH be greater at 95 deg. F. Hence, as the temperature 
and volume increase the air above the oil is forced out 
through the vent plug or bung. If the barrel is stored 
outside, a rainstorm may result in several quarts of 
water collecting on the barrel head. \Vhen the tempera­
ture of the oil decreases a vacuum is created, which 
draws in some of the water from the head. Under 
extremely humid atmospheric conditions water may be 
drawn from the air into the barrel. 

This shows the necessity for keeping barrels of oil 
safelv protected from weather conditions. Railway 
main.tenance engineers or others in charge of storage of 
lubricants for electric railways should make certain that 
adequate protection is given, and then troubles from the 
accumulation of water will decrease. 

"Quick Transportation for Everyone" 

IN a recent advertisement, captioned "\Vhat Makes a 
Public Utility?" the Buffalo fa.'cnillg N e--&s, Buffalo, 

N. Y., compared the service rendered by !ts classified 
section to public utility services. The advertisement pays 
a tribute to the electric railways with the following 
words: "Street railways mean quick transportation for 
everyone." 

ELECTRIC RAILWAY JouRNAL-April,1929 
519 



Excellent natural illumination is a feature in this garage of the 
W orcester Consolidated Street Railway 

Bus Large side windows admit plenty of light into the bus repair 
shop of the Twin City Rapid Transit Company 

Maintenance WEL 

INFORMATION disclosed by a survey made by 
ELECTRIC RAILWAY JOURNAL covering 41 of the lar­
gest bus operating companies in the United States 

and Canada shows that bus maintenance practices are 
well standardized. These companies, which operate in 
all some 6,200 buses, have a total of 141 garages. While 
many of these garages are remodeled carhouses, the 
trend of late has been strongly toward the use of build­
ings specially designed and equipped for bus operation 
and maintenance. The survey shows that in most in­

·stanct"s an ample and well-trained personnel is employed 
in this work. 

From data collected on the size of the garages it ap­
pears that an average of 300 to 350 sq.ft. per bus an­
swers the needs on most properties. Although a smaller 
area would probably be sufficient for mere storage, this 
amount of space is needed for inspection, cleaning and 
making minor adjustments while the buses are ont of 
service. Good lighting, which is essential to proper 
maintenance. has received special attention in the recent 
design of garages. 

A number of railways have garages capable of accom­
modating from 100 to 200 buses, but the majority appear 
to favor a capacity of about 40 to 60 buses. The lar­
gest garage included in the survey is one belonging to the 
Department of Street Railways, city of Detroit, where 
190 buses can be accommodated in a space I 39x498 ft. 

Survey of garage facilities and practices 
on 41 electric railway properties empha­
sizes importance of frequent and regular 
bus inspection. Structures specially 
built for garage purposes are favored 
over remodeled car houses. Careful at-

tention paid to training of personnel 

The survey shows that a considerable number of com· 
panies have remodeled former carhouses to serve as 
bus garages. Although this procedure undoubtedly pos­
sesses certain advantages from the standpoint of econ­
omy. the results are not always ~ntirely satisfactory from 
an operating standpoint. It was pointed ont by one large 
railway bus operator that the ordinary carhouse is too 
narrow to sen·e efficiently as a bus garage. There is a 
marked tendency nowadays to build bus garages more 
nearly square. Storage of buses o,·er long, continuous 
pits, such as are found in carhouses, is not considered to 
be the best practice. On account of their being free­
wheel vehicles, great care must be exercised under these 
conditions in moving them in and ont. Moreover, their 
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«instmction is such that many heavy parts can be re­
moved only by being li fted upward instead of being low­
ered into the pit. as is customary with street cars. De­
~pite these advantages possessed by buildings specially 
designed for bus maintenance, the layout and location 
-0£ ,.irious departments in garages continue to reflect 
strongly the influence of carhouse layout and design. 

Xo general rule is followed \\;th regard to the loca­
tion of garages in relation to the routes on which the 
buses operate although the desire to reduce dead mile­
age to a minimwn seems more than anything else to be 
the detem1i11ing factor. The· majority of operators pre­
ier to h:ive their garages at or near the outer end of the 
routes. but there arc also many who believe that by hav­
ing the garages in the center of the area sen·ed, the buses 
can be operated with a smaller amount of dead mileage. 

FREQUE:XT I x srEcr10:x XECESSARY 

Bus maintenance usually is classified under the four 
general headings of inspection, adjustment and minor 
repairs, unit changes, and general overhaul. In most 
instances the fi rst two arc taken care of in the garage, 
while the last two are per formed in some central repair 
shop which often forms a part of the railway's general 
car repair shop. 

It is generally conceded that inspection is the most 
important of these fonr iten1s, because it is the pivot 
upon which the whole process of maintenance turns. It 
".is shown by the survey that the average inspection 

AVERAGE MACHINE T OOL 
EQUIPMENT OF ELECTRIC RAIL WAY 

GARAGES 

; One electric drill for e,·ery 17 buses 
i " lathe " " 38 " 
I '' grindstone " " 28 ., 
: 

" welding set " " 38 " 
" grease pump " " 18 " 
" jack " " 4 " 
" hoist " " -,-_, " 
" gas pump " " 23 " 
" oil pump " " 15 " 

tion period is the same as the overhaul period. In other 
words, the company makes no distinction between inspec­
tion and overhaul. 

It was emphasized by several operators that this inspec­
tion is not merely a casual examination to see that every­
thing is all right, but that it consists of a thorough 
examination of engine, chassis and body, as well as tight­
ening up of all bolts and general greasing. l\Iany com­
panies believe that the oil in the crankcase should be 
drained at this time, although others think it bad prac­
tice to wait for general inspections and they advocate oil 
renewal after every 1,000 miles of sen;ce. 

Practice varies concerning night 
work in garages. iiost operators 

STANDARDIZED 
hold the opinion that no heavy re­
pair work should be done at night, 
but it is thought that minor repairs 
which are reported by the drivers 
as being necessary can be performed 
by the night force, so as to have the 
bus ready for the morning rush-

period of a bus is about 1,900 miles. The lowest re­
ported was 500 miles on the property of the San Antonio 
Public Sen;ce Company, and the highest was 5,000 miles 
at St. Louis. W ith this company, however, the inspec-

hour service. 
With mechanically-driven buses 

it appears that the most satisfactory results arc obtained 
when buses are taken off the road for their annual over­
haul after about (i(),000 miles of sen;ce. 1\Iost of the 
maintenance officials consider that after this amount of 

Gas and oil filling station is located just inside the door of this garage of the T win City Rapid Transit Company 
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Inspection Facilities of 

Various Kinds 

Used in 

Electric Railway Garages 

Convenient pit arrange­
ment in bus garage 
of the New Orleans 
Public Service, Inc. 

Pit construction in the Dorchester 
garage of the Boston Elevated Rail­
way is of unusual design with ex­
ceptionally good ventilation and 
light 

Top view of inspection pit in Dorchester garage 
of Boston Elevated Railway 

Pits in the new Frankford garage of the Philadelphia Rapid 
Transit Company are arranged at an angle of 45 deg. with 
the side walls 

Ramps used instead of pits in one of the Public Service 
Co-ordinated Transport garages 

Brake tester and pit in the Charles Street garage of the United 
Railways & Electric Company of Baltimore 

Ingenious method of raising hood for inspection 
at Milwaukee 
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Typical layout for garage to accommodate 45 buses 

~ervice the vehicle will be badly in need of a fresh coat 
of paint, and usually the body also needs many repairs for 
which the garage repair shops are not fully equipped. The 
maximum overhaul period used by any company included 
in the survey was 105,000 miles at Springfield, Mass. 

It was found that most companies maintain their me­
chanical-drive buses according to the unit system. In 
"other words, when a unit needs major repairs it is taken 
out and another unit substituted. After removal the 
old unit is sent to a central repair shop where experts on 
that particular kind of work make the necessary repair:s. 
Such replacements usually can be made during the hours 
that the bus is out of service, thus keeping a maximum 
number of vehicles on the road for the morning and , 
evening rush hours. 

\Vith regard to gas-electric buses, it seems that many 
operators have not yet ascertained the most satisfactory 
basis of inspection. Some companies operating gas-elec­
trics are of the opinion that they can be maintained 
according to the same schedules which govern the upkeep 
of the mechanically-driven equipment. Kilowatt-hour 

Bus shower bath in the garage of the Northern 
Ohio Power & Light Company at Akron 

meters are used frequently as a guide to determine 
the overhaul period for street cars, however, and this 
method of determining inspection dates appears to have 
possihilities for buses also. 
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· I II 
Design of garage to accommodate 56 buses as proposed 

by A.E.R.E.A. committee 

I 
I 

Recently built garage of the Virginia Electric & Power Company at Richmond 
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Summary of Garage Capacities and Personnel 
Number 

Name of Company of 
Garages 

Boetoo Elevated Railway............ ..... 5 
Capital Traction Company, Waahiogton... 2 

Names 
of 

Garages 

····M~~--·· 
Takoma 

Number Number Number 
of of of 

Buses Mechanic• Helpers 
306 66 I 
37 6 4 

I 
75 Cincinnati Street Railway ••.........•••• • 

Community Tractioo Co., Toledo •.. • ..•.. 
Connecticut Compaoy ••...••......•..... 
Delaware Electric Power Company ••.•.•.. 

I 
I 
9 
2 

. . . . . • . . . . . . 125 
23 
21 

17 
3 

Dept. of Street Railways, Detroit •........ 

Eastern Massachusetts Street Railway .... . 
Georgia Power Company, Atlanta . ....... . 
Houston Electric Compaoy . • ••....•...•.. 
Interstate Public Service Company •....... 

Kansas City Public Service Co .•.......... 
Louisville Railwa,Y ...................... . 
Miami Beach Radway ...•....•..•....•.. 
Middlesex & Boston St. Ry ..•.•.......... 

Milwaukee Electric Railway & Light Co .•.• 

Montreal Tramways .•••.••.....•.••..... 
New Orleans Public Service, Inc ..•.•.....• 
New York State Railways .•....• . .•.••••• 

Northern Ohio Power & Light Co . .•..•••• 

Peon-Ohio System ..•....••••••••.••..•.• 

Philadelphia Rapid Transit Co ........... . 

Pit tsburgh Railways .. ..... , ............ . 

Potomac Edison Company, Hagerstown, Md. 

5 

6 
I 
I 
3 

I 
I 
I 
5 

2 

I 
I 
6 

... -i.~: ·1· ••• 
No. 2 

Coolidge 
Clark 

Hercheval 
Gary 

Second Ave. 

·c;.,;,~~~~d -
Greenwood 
Loui•ville 

··w~tii;.~·-
Auburndale 

Natick 
Lexington 
Hopkioton 

No. I 
No. 2 

. 'ito~ii~i,;;. 
Pittsford 
Syracuse 

Utiea 
Rome 

Dodgeville 

5 Kenmore 
Central 
Brittain 
Canton 
Dover 

4 Youngstown 
Cleveland 
Warren 

New Castle 

8 No. I 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6 
No. 7 
No. 8 

2 Lexington 
Northoide 

2 No. I 
No. 2 

138 
18 
36 

104 
29 

109 
33 

190 

82 
29 
67 
15 
9 
6 

70 
40 
50 
41 
17 
13 
7 
4 

60 
52 
98 
37 
27 
3 

19 
II 
4 
5 

103 
90 
19 
39 

4 

85 
8 

14 
5 

175 
125 
106 
140 
75 
27 
12 
9 

50 
20 

20 
10 

·s 
12 

36 
9 

45 
19 
85 

"4 
15 
8 

"i 

6 
7 

12 
2 
2 
3 
I 

21 
4 

14 
7 
8 
I 
6 
3 
I 
I 

43 
33 

7 
II 
I 

21 
4 
I 
I 

27 
6 

8 
3 

2 
I 
3 
I 
3 

"j 
13 
4 

6 
6 
2 
6 
3 
I 

30 
2 

' i, 
7 

6 
4 

5 
10 
2 
5 
I 

14 
I 
3 
I 

6 
3 

4 
2 

Number 
of 

Pita 
8 
2 

6 
5 

I 
2 
5 
I 
2 
4 
2 

2 
I 
7 
I 

I 

5 
2 
4 

9 
4 
3 
5 
3 

"i 
I 

8 
I 

14 
10 
9 

12 
6 
2 
I 
I 

Portland Electric Power Company...... .. . I 
Pub. Serv. Co-Ordinated Transport (New Jersey) 33 
St. Louis Public Service Co.. ... . ..... . • . . 2 

. . . . . . . . . . . . 40 
•.••. ....•.• 1,781 

15 
. 5 
15 

18 
4 
5 

For 10 buses 

Sao Antonio Public Service Co .••..•••. .• • 
Seattle Municipal Railway .•.•..•......... 

Springfield Street Railway (Mass.) ... .... . 

:f:l;fJ ~ aute, I~dianaW.lia & E. Traction Co. 
Toron vi'. Rail way, e_w :vi,rk . . .. ... .. . . 

to ran!p. Comm1smon . ... .. . .... . . 

Twin City Rapid Transit Co. , J\Jinneapolis. 

United Elec. Ry., Providence ............ . 

United Railways & Elec. Co., Baltimore ... . 

United Traction Co., Albany ...•.....•.... 

Virginia Elec. & Power Co ...•.•.....•.... 

Washington Ry. & Elec. Co ..•........... 

Winnipeg Electric Co ..••....•......•.... 
Worcester Coo. St. Ry .................. . 

No. I 27 
No. 2 25 

75 
22 
21 

3 Bond Street 34 

I 
I 
4 

3 

Westfield 7 
Palmer 5 

19 
125 . jj~;,;~j,~;t. 90 

Howard Pk. 46 
Sherbouroe 13 
Hamilton 6 

No. I 69 
No. 2 25 
No. 3 7 

2 Providence 72 
Woonsocket 19 

2 Center 58 
Outer E nd 41 

2 Troy 
Albany 

4 Richmond 
Norfolk 

Port,mouth 
Petersburg 

2 No. I 
No. 2 

~ c;~;.~ ~it~~~i 
S. Bridge 
Uxbridge 

30 
46 

80 
80 
30 

8 

92 
4 

48 
42 
14 
8 

5 
I 
I 
6 

22 
2 
3 
2 

38 

44 
6 

36 
19 

9 
24 

21 
26 

5 
I 

12 

8 
15 
3 
2 

. 3 
6 

"j 
I 

3 
I 

3 

"9 
2 
5 
I 

5 

3 
3 

II 
12 
3 
I 

17 

12 
6 
2 

. i 
3 

5 
I 
2 

ii 
3 
I 
I 

3 

4 
7 

3 
I 

2 
I 

I 
4 

Total............................... 14 1 6,176 
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The Philadelphia Rapid Transit 
Company has obtained particularly 
good results with this system. Al­
though the kilowatt-hour inspection 
plan was originally instituted for the­
electrical equipment only, it has been 
found also to be a good guide for 
the maintenance of the mechanical 
parts of gas-electric buses. After a 
bus has run an equivalent of 2,500 
kw.-hr. it receives a general inspec­
tion similar to that given to a me­
chanically-driven bus, and in addition 
an examination of all connections of 
the electrical equipment. These in­

spections are repeated every 2,500 
kw.-hr., until a total of 35,000 kw.-hr. 
has been reached, when the electrical 
units are removed from the vehicle­
and subjected to a thorough inspec­
tion to see that all insulated parts,. 
commutator and field coils, etc., are· 
m perfect running condition. This 
process 1s repeated until the meter 
records 105,000 kw.-hr., when the hus 
1s given a general overhaul and a 
new coat of paint is applied. The­
same cycle then begins anew and con­
tinues until the bus has been in serv­
ice amounting to a total of 210,000 
kw.-hr., when it is considered that 
major improvements should be made­
m order to avoid approaching ob­
solescence. 

MACHINE TOOL EQUIPMENT 

From the figures of the companies 
included in this survey it is evident 
that the machine tool equipment of 
the garages is ample, particularly with 
respect to the smaller apparatus such 
as jacks, grease pumps, grinding 
stones and hoists. The larger tools, 
such as lathes, electric drills, and 
welding sets, are usually confined to 
those garages which do heavy repair 
work and, of course, to the central 
repair shops. The average num­
ber of buses served by each tool is 
shown in an accompanying table. 

With regard to the number of pits 
required in a garage there seems to 
be a wide variety of opinion. The­
survey indicates, however, that on an 
average one pit for every sixteen buses 
will be adequate for the ordinary nm 
of maintenance work. Although the­
latest design of pits is well arranged 
with respect to ventilation, many 
maintenance men believe that ramps 
provide greater safety from carbon 
monoxide poisoning as well as better 
lighting. On the other hand, pits 
can be more easily provided with 
shelves for small tools. The con­
struction of ramps is usually cheaper 
than that of pits. It is necessary, 
however, to have a somewhat larger-



space available where ramps are used, 
as inclined approaches are necessary. 

The survey shows that there is a 
marked preference for separating the 
repair shop for buses from the car 
shop. The majority of railways also 
have separate maintenance personnel 
for buses and cars even where they 
operate gas-electric vehicles. A type 
of organization frequently found is 
that where one foreman is in charge of 
bus maintenance and a second fore­
man in charge of car maintenance, 
both reporting to a general foreman. 

TRAINING OF PERSONNEL IMPORTA NT 

Q r- o.-, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L-

L, 

6os 
Filling 
Station 

r-·············--··· ···87' .cf'"······-······-· ··-->1 
. Toilet-. 

The personnel engaged in bus 
maintenance work at the garages 
covered in this survey averages about 
four men for every ten buses. Of 
this number three are mechanics and 
one is a mechanic's helper. Some 

Arrangement of new Dorchester garage of Boston Elevated Railway 

companies, however, say that they do not differentiate 
between mechanics and helpers. 

Training of mechanics for bus maintenance work is • 
considered to be a very serious problem. T he natural 
training school for these men seems to be in factory work 
in allied trades. Formerly this was the source from 
which most of the bus mechanics came, but in recent 
years the demand has become greater than the available 
supply and many railways now train their own mechanics. 
This has been found advantageous due to the fact that 
with mass production methods in the larger factories 
the mechanics do not receive the all-around training 
which they used to get, and hence come to the garages 
familiar with only one or two parts of the vehicle. The 
survey shows that a majority of railways prefer to train 
their own mechanics, due partly, perhaps, to the fact 
that necessity compels them to follow this course but 
influenced also by the fact that a mechanic who has 
been trained elsewhere often is hard to change to the 
standards required in railway bus maintenance. 

Not the least important among the facilities for mainte­
nance and repair of buses is the garage storeroom. In 48 
garages on the 41 railway properties included in the sur­
vey the average size of storeroom was found to be slightly 
under 1,000 sq.ft. A total of some 3,0CX) buses are 

housed in these 48 garages, making the average amount of 
storeroom space provided about 16 sq.ft. per bus. In a 
few instances the companies use the railway storeroom 
for holding bus material and supplies also, although most 
companies prefer to have separate storerooms. The 
largest storeroom in any garage included in the survey is 
that of the Second Avenue garage of the Department of 
Street Railways , Detroit, which has an area of 4,400 
sq.ft., or about 22 sq.ft. per bus. 

Outside filling station of the Virginia Electric & Power 
Company at Richmond 

Recently built Lake Street garage of Public Service Co-ordinated Transport 
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Report Forms 
Used by 

New Orleans Public 
Service, Inc., 
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and Maintenance 
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Detailed Analysis of 
Field paving maintenance unit at 

work. Truck carrie! paving ma• 
terial! and haul! oil-burning com• 
bined tar kettle and sand drier 

TRACK COSTS 

EXPENDITURES f o r 
th e construction and 
maintenance of tracks 

are a factor of prime impor­
tance in electric railway oper­
ation, as analysis shows that 
the investment in permanent 
roadbeds, in general, com­
prises one-half or more of the 
entire property investment. 
Intelligent analysis of track 
maintenance costs is depend­
ent upon a record of such 
nature that a detailed study 
can be made of the expen­
ditures. T rack costs, when 

Promotes Economy 

Street railway trackage in New Orleans 
is classified according to type and age of 
consir.uction and accurate records are 
kept of all expenditures. These fig­
ures permit determination of most eco-

nomical designs and methods 

By 

I. 0. MALL 
Assistant Superintenc:lent of Roadway 

New Orleans Public Service, Inc. 

track system it is impossible 
to an a I y z e performance. 
Unless maintenance methods 
and cost records are given 
detailed attention and kept 
under complete control, it is 
inevitable that large sums of 
money will be wasted that 
might otherwise be made pro-

. ductive. Efficient operation 
requires that the roadbed be 
designed, built and main­
tained in a man 11 er that 
assures an economic life com­
mensurate with· the invest-

recorded under the usual classification of accounts estab­
lished by the -1.C.C., are merely a group of figures that 
permit of balanced bookkeeping. This system does not 
permit of analysis and affords a convenient means for 

ment. It is imperative, there­
fore, that a co-ordinated system of maintenance methods 
and cost records be utilized. 

With this thought in view there have been developed 
in the roadway department of the New Orleans Public 
Service, Inc., methods and records that furnish a basis 
for investigating the economical aspects of track con­
struction and maintenance. The track system is 'divided 
into track stretches. The limits of the stretches are 
variable, being governed by type and age of construction, 
and terminated at _points where service is duplicated. 

covering up expensive mistakes. • 
Due to the absence of recognized standards of track 

design in the past the average operating company has 
acquired numerous types of construction through its 
period of development. W hen the total maintenance 
cost is spread over the net mileage of such a variable 
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Alignment drawing gives complete picture of physical features of track structure 

This latter feature allows the maintenance cost to be 
properly proportioned to each of the car lines on tracks 
where service is duplicated. Each track stretch is desig­
nated by a symbol location number, which appears on all 
orders and records pertaining thereto. 

A plan record of construction, commonly known as an 
"alignment drawing," showing a complete picture of the 
physical track structure in the street, is available for 
reference in studying stretch maintenance costs. This 
drawing defines and locates intersecting streets, lineal 
distances, cross-sectional street dimensions, types of con­
struction, materials of construction, all represented in 
such a manner as to afford a basis for analysis. 

Assignment of repair work is based upon a system of 
thorough track inspection. Tangent track mileage is 
segregated into divisions and a track inspector is respon­
sible for reporting the condition of the track in each 
division. The inspector makes his observations while 
riding the cars and supplements his notes with a careful 
examination made while walking along the track and 
watching conditions under car operation. A written 
report is made of all track defects and conditions. These 
inspection reports are forwarded to the assistant road­
master in charge of maintenance operations. 

The assistant roadmaster conducts tri-weekly meetings 
with the track inspectors, at which time the inspection 
reports are thoroughly discussed. The repair jobs are 
separated and classified in accordance with the urgent 
need of repairs. The consecutive order in which the 
jobs are to be executed is recorded on the "Future Main­
tenance Schedule." Sufficient work is outlined in advance 
to keep each maintenance unit busy for at least two 
weeks. 

Every maintenance job, whether of minor or major 
proportions, is performed with a "Maintenance Work 
Order." This work order gives a complete description 
of the work to be done and specific directions and instruc­
tions for doing the work. It shows the track stretch 
symbol location that the work is to be charged to. In 
the assignment of jobs an effort is made to group ,rnrk 
of a similar nature, in order that the maintenance unib 
may become specialized. Each maintenance unit consist~ 
of an automobile truck and a trailer tool cart, properly 
equipped to do the required work. When a job is com­
pleted the maintenance work order is checked and the 
iob removed from the future maintenance schedule. 

The foreman of each maintenance unit makes a daily 
"Labor Distri~ution Report." This report indicates the 

Field track maintenance unit at work. Foreman discussing features of work with supervisor 
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total charge against the particular track stretch, as desig­
nated by the track stretch symbol number. The labor 
charges arc distributed in accordance with the conven­
tional classification of accounts, which enables the ac­
counting department to keep books on this basis. Mate­
rial and supply issues also carry the track stretch symbol. 
which completes the total charge accumulated on a 
given job. 

Track expenditures are budgeted yearly in advance. 
The probable amount of money required is determined 
after a thorough study of the physical condition of the 

Track inspector using straight edge gage on frog to determine 
extent of wear or cupping and alignment and condition of 
center insert 

in the track structure and completes the necessary re­
pairs while these defects are of a minor nature, minimizes 
the net maintenance cost. Such a procedure is possible 
and practical when based upon a system of regular and 
thorough inspection. 

Advance scheduling and assignment of work eliminates 
delays and lost time that usually occur when work is 
assigned without planning. The information furnished 
by track inspection forms a specific basis for planning a 
schedule of maintenance work, so outlined as to employ 
the minimum of maintenance forces efficiently. 

The most careful scheduling and planning of work 
may be of no avail unless a very rigid follow-up system 
of checking is employed. Adherence to instructions, 
quality of workmanship and efficiency of performance 
can be gained only by applying. a systematic follow-up 
check on each and every assigned job. 

Improvement of maintenance methods and practices 
can only be gained by comparative study and application. 
These methods and practices are an important factor in 
track costs. Obsolete or old-fashioned methods will soon 
be abandoned when competing with modern practices 
developed through the analysis of proper cost records. 

Track inspector observing effect on track of passing car watching for track movement and listening for impact noises 

track. The assistant roadmaster in charge of mainte- In making minor repai rs developed practices give very 
nance operations, with the aid of the track inspectors, little consideration to the quality of workmanship re­
develops an intimate knowledge of track conditions. This quired. It is a difficult problem to educate foremen and 
information enables him to specify within very close laborers to the fact that the success of minor repairs is 
limits the amount of money necessary to meet standard dependent upon high standards of workmanship. A 
maintenance requirements. A cumulative statement of system that provides a record of job performance creates 
"Monthly Maintenance Expenditures" is prepared which an atmosphere of respect for the work performed and is, 
shows the budget performance. At the end of each therefore, a conducive factor in developing the best stand­
month a general meeting of the supervising personnel ards of workmanship. 
and maintenance unit foremen is held, at which the track The written and filed record of track maintenance 
stretch cost record is analyzed in detail. Variable or costs, in conjunction with a description of the work done, 
excessive costs, as brought out by this statement, are is of particular value in the study of track per formance. 
given special attention, together with a complete analysis This record shows when operating costs reach an amount 
of all work performed on the track stretch in question. that justifies reconstruction of the track. Comparative 
This discussion also provides the basis for an efficient studies of maintenance costs, as related to types of track 
study of maintenance methods and measures the relative design, afford a basic guide for the selection of the type 
efficiency of different types of track construction. of track design that should be used in future construe-

Maintenance procedure, that detects failures or defects tion work. 
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Co-<?peration 
between departments 
is an important 
factor in 
bus maintenance 
.at Toronto 

No. 1. Upper floor of Davenport garage, · 
which has a clear space 66 ft. wide. 

No. 2. Overhauling chassis at Daven­
port garage. 

No. 3. Bus engines are removed and 
taken to this room for repairs. 

No. 4. Hydraulic refueling system is 
used at the Davenport garage. 

No. 5. Checking up water, signs, seats, 
etc., before bus leaves garage. 

Ko. 6. Driver opening air-operated ga­
rage door without leaving his seat in the 
bus. 

No. 7. Typical bus inspection pit in 
T.T.C. garage. 
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Overhauling bus bodies at the Hillcrest general shops of the Toronto Transportation Commission 

Accurate Garage Records 
Insure Reliable Bus Per£ ortnance 

By 
A. S. McARTHUR 

General Superintendent Toronto Transportation Commission 

VARIOUS departments co-operate in the main­
tenance work for the 81 buses, 91> coaches and 63 
trucks and service vehicles operated by the Toronto 

Transportation Commission. Body repairs and painting 
for these 234 vehicles are carried out at the Hillcrest 
general shops by the rolling stock department. Chassis 
and engine repairs are made by the garage department 
at Davenport garage. This department also looks afte'r 
the inspections and overhaul schedules, and all prepara­
tion of vehicles for service at four garages in Toronto 
and one in Hamilton. All battery repairs are done by 
the electrical department at the Yonge Street substation, 
but batteries are charged at three garages. In all of this 
work the keeping of accurate records plays an important 
part. 

For the operation and maintenance of its large fleet 
of automotive vehicles the T.T.C. owns four garages 
and rents one. Howard Park garage was built in 1921; 
and will accommodate twelve large vehicles. It is located 
on the west side of the city and is equipped with faciliti es 
for all regular maintenance work but not for major re­
pairs. The Hillcrest emergency garage was completed 
in 1923, primarily for overhead tower. emergency and 
service trucks. It is located almost in the center of 

Toronto a;1d accommodates eighteen trucks. Davenport 
garage on the northwest corner of the Hillcrest yards 
property was opened in 1925 and accommodates 100 
vehicles on two floors. The 1,1pper floor is at street level 
and the lower at the yard level, to which a ramp leads 
down from Davenport Road at the west end outside the 

Spray painting at Hillcrest shops. "Bus" bodies are painted red, 
while "coaches" are paioted in two-tone gray 
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When a tire is removed 

from service or placed in 
service this card is filled in 
by the tire staff and entered 
on tire records by office staff. 

When a tire is placed in service or any change made to it. a 
record is transferred to this card from the "Tire On" and "Tire 
Off" card, and the mileage entered from the mileage book. 

10ltON"l'O T■ANM"Oll'l'ATIOtl CONIIIIINIOH 

Nf 15507 
ROAD MECHANICS REPORT 
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Road Mechanic's Report 
When a "trouble" call is received at the garage, the per­

son taking the call enters on this report the time and desti­
nation of the bus and the nature of the trouble. The 
mechanic making the repairs fills in the rest of the form 
and turns in the completed report to the garage foreman. 

TORONTO TRANSPORTATION COMMISSION 

LUBRICANT REPORT 
<".AAA<:£ D£1'ARTMENT °""----· -"--

ICa,otOol 

v ...... Pt, .... 

c.- • 
Kt.itbtCM "-'<Oil F..i Oil -v ...... ! ... 

i 

I 
I 

..... V,l,ld, Pt, V.wd, "" v.- u.. 
""' .... .... -

-·-i 

.... --,_., 
~ t..:..---

Lubricant and Gasoline Reports 
These are made up by the floorman on each shift, checked and entered in records in the office. 

f ' 

Daily Report of Work Done 
These are made out by mechanic, turned in to timekeeper, who sorts them and g ives 

them to garage foreman, who in turn gives them to the gang foremen for their O.K. 
After this they are turned over to the timekeeper to be allotted account numbers and 
time distribution. Garage foreman finally checks the time sheets with the repair cards. 
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CARAGE DEPARTMENT 

'IOIIONTO 'l"IIANiePOtt"A.TIOH OOMM,alOH 
TYPS_VEH1Ct.a. No.-.. 

Inspection Sheet- The driver's reports of defects found in the vehicle 
and also road mechanic's reports are entered on this sheet daily. 

TOllOl:ro TR!!lSPORT,''l'IOll CO m ,3ION 

GARAGE DEPARn!EiT Month 

1 2 3 4 5 s 7 a 9 10 11 12 13 14 15 lG 11 u 19 ~o n t;;, ~ 24 25 £S ~, :.o ~ ~.;i ;,1 m;.L 

Report Form for Change-offs and 
Road Calls 

UNIT C'IIAN'~B 
'!'9".~ ... w«.,!•·-~-1'-l_ ....... _. -

-- u ... ""-· ,,_...... ·- ., .... ...,. ___ ... _ _ , -- ---. --, - -- --- -----

Unit Change 
A mechanic making a unit change fills in this 

slip and the change is then recorded on a card 
index system-each type of unit having a card 
of its own. 

TOIIOfffO TIIA"5PORTA'llON COMMUSK)N 
DAY ... 
DATE. ._._ 

Dailt Record of 8uaet Removed From Service 

Daily Record of Buses Removed From Service 
This is compiled from change-off sheets and mileage books 

~"t H378 

TOaONTO fl.\MSPOaflt,JtoN COMIIIUKIII 

GAIAC& DU.U:T'IGNl' 

REPAIR CARD 

Repair Card 
This form is made out for every repair !11ade to a vehicle-!hc 

senior foreman filing in the items to be repaired and the men filhng 
in the time and work done and material used. The record as to 
prices and quantity is completed in the office. 
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garage building. All regular maintenance work is done 
here in connection with the vehicles operating from this 
point, as well as the major repairs and overhauls for all 
vehicles. All tire repairs arc made here. 

At the Sherbourne terminal for radial express and 
freight service downtown, part of the old street car 
shops were rearranged to give garage accommodation for 
57 veh icles. .All interurban and sightseeing coaches op­
erate from here, as well as several bus routes operating 
in the east end of the city. Garage space is rented at 
Hamilton, Ontario, for cleaning and running repairs only 
and accommodation is furnished for whatever coaches 
are at this terminal 
overnight. The mo­
tor co a ch depart­
ment, in charge of 
operation, has divi­
s i o n a I offices in 
Davenport and Sher­
bourne garages and 
the . garage depart­
ment has its office 
at the Davenport 
garage. 

--

thorough lubrication and a check over of all working 
parts and the body. The brakes are examined and 
tested. The engine is cleaned and tuned. Tires are care­
fully gone over for minor cuts and are replaced if neces­
sarY.. Every effort is made here to insure uninterrupted 1 
service for the next 2,500 miles.. Every 5,000 miles a 
more complete inspection is made. ' 

Vehicles requiring major repairs on account of accident 
or breakdown, or on being due for general overhaul, are 
placed in special bays in readiness for the repair staff 
the following day. The overhaul period is about 65,000 
miles, or every second. year. At this time the engine 

-

and chassis are gone 
over thoroughly and 
all necessary replace­
ments made to run a 
second period. How­
ever, as the equip­
ment gets older the 
g e n e r a I overhaul 
process will gradu­
ally be changed to 
replacement of the 
major units at in­
spections. 

The whole mainte­
nance program is 
based on the mileage 
operated, which is 
tabulated daily for 
every vehicle. From 
this individual rec­
ord the usefulness 
of any unit may be 
determined. 

Buses and coaches 
are allocated f o r 
their runs according 
to the schedules and 
requirements of the 
motor coach depart­
ment. Assignments 
are posted on black­
boards at the various 
garages. The buses 
are placed in readi ­
ness for the drivers 
with the appropriate 
r u n numhers and 
signs showing, and 
are booked out of 
the garage on leav­
ing. On its return 
each vehicle is in­
spected, filled with 
gasoline and water, 
oiled a n d classified 
as for service, gen­
eral inspection or re­
pair. If it is classi­
fied for service, it is 
cleaned inside and 
out and placed in 
position for the next 
booking. Then the 
tires and battery are 
checked a n d minor 
adjustments made. 
A typical exit is 

Architectural simplicity gives pleasing appearance to garages of 

Garage equipment 
is not elaborate. Ma­
chine and blacksmith 
work is sent to the 
general shops. The 
four repair pits are 
adjacent to the tool­
r o o m and stores. 
B rake relining is 
done on a machine 
here and all air-brake 
equipment is rebuilt 
and tested in one de­
partment. The mo­
tor overhaul s h o p 
is alongside the tire 
shop. On the com­
pletion of the chassis 
work the vehicle is 
t e s t e d a n d then 
moved to the general 
shops for the body 

the Toronto Transportation Commission 
At top, Howard Avenue-the first bus garage-built in 1921. 
In center, garage for service trucks adjacent to Hillcrest general shops. 
At bottom, Davenport garage, showing entrance drive at the right and exit 

door at left. 

shown in an accompanying illustration. Water is checked 
there. An air hose for tires is provided also. Extra 
seats are readily available, and the demountable side 
signs are racked near by, as well as the run number 
signs. 

Greasing is done thoroughly every 1,250 miles and a 
general inspection is made every 2,500 miles. The ve­
hicles are "called" the day previous to inspection. Of 
great value,at this time is the record which has been kept 
of every defect of that particular vehicle since the last 
inspection. The work done at this time consists of 

overhaul and paint­
ing. At this time improvements or additions are made as 
desired. \Vith the finish of the painting the vehicle is 
then ready for the road. 

The commission has found that best results are ob­
tained when repair work on bus chassis is performed by 
a separate force than engaged in car repair work. Expe­
rience, however, has shown that the repair work on bus 
bodies can be more economically performed by the same 
staff which does the repair work on car bodies. This 
results in economy and keeps the bus maintenance staff 
down to a minimum. 
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Light Oils for 

CAR BEARINGS. 

Experiments on Chicago Surface Lines 
and Chicago, North Shore Bl Milwaukee 
Railroad indicate that better lubrication 
with smaller temperature rises can be 
obtained by use of one grade of light 

oil for all season 
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Have -Possibilities 
By 

E. H. HILLMAN 
Technical Division, Standard Oil Company of Indiana, 

Chicago, Ill. 
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OILS which have a light body 
more like kerosene than like 
ordinary car lubricants, are 

now being used by some electric rail­
ways. They possess such a high de­
gree of adhesion to metals that even 
after the journal has been at rest a 
long time sufficient oil remains to 
provide adequate lubrication and pre­
vent overheating. Such oils have 
been used both on high-speed inter­
urbans and on city street cars, 
with marked reductions in bearing 
temperatures as well as savings in 
energy consumption. Tests made on 
equipment of the Chicago Surface 
Lines and Chicago, North Shore & 
Milwaukee Railroad show many ad­
vantages for low viscosity oils. 
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Besides forming an oil layer be­
tween the brass and the journal, a 
good car oil must adhere strongly to 
the surfaces. Small amounts must 
remain even under the very high pres­
sures and severe rubbing encountered 
when cars are accelerated or braked 

Fig. 1-Joumal bearing temperature rise on high-speed interurban runs averaging 
39 m.p.h. schedule speed between terminals. Five round trips were averaged for 
winter and special oil "A" and three for special oil "B" 

rapidly. This second requirement has been given the 
lesser consideration, but is really the more important. 
According to Karelitz1 in the Westinghouse laboratories, 
the amount of oil supplied by capillary feed through 
waste is frequently negligible compared to the oil pump­
ing capacity of the bearing. This indicates that oils 
which will feed rapidly and adhere tenaciously to the 
bearing surfaces can be used with advantage. Various 
car oils differ in this respect to a considerable extent. 

In a typical journal box the waste must lift the oil 
~al inches, at the same time retaining sufficient re-

'Val~able discussioii of journal litbricatioii theories will be 
found m the works of the fo llowing authors: A. Kingsbury, W. 
RH. Herschel, S. A. McKee, D. P. Barnard IV., W. J. Harrison, 

. A. S. Howarth, Petroff, G. B. Korelitz. 

siliency to maintain good contact with the journal in 
spite of a tendency to settle because of the jarring action 
of the truck. 

Lubricants differ widely in their tendency to make a 
specified grade of- waste become soggy and fall away 
from the journal. Oils differ also in their rate of feed 
through waste. To complicate matters further, various 
grades of waste possess different degrees of resiliency 
and capillarity-ability to maintain journal contact and 
draw up oil. Other things being equal, the lower the 
oil viscosity the faster it will feed and the more positive 
the resulting lubrication. The lighter oils usually have 
much less tendency to make the waste soggy or heavy. 
Soap fillers tend to reduce the rate of oil feed. 

Adequate bearing lubrication requires an oil with suffi-
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Fig. 2-Joumal bearing temperature rise on moderate speed 
interurban runs averaging 25.6 m.p.h. schedule speed between 
terminals 

cient body to form a fluid layer separating the journal 
and the bearing. This layer of oil is constantly .being 
forced out at the edges of the bearing and as constantly 
being replenished by a new supply from the waste in 
contact with the oil. "'The usual practice has been to 
secure an oil film of the necessary thickness by making 
the oil so heavy that it could not readily be forced out 
of the bearing. Such an oil necessarily feeds more slowly 
through the waste, especially in cold weather. The rate 
of feed is reduced even more when soaps are compounded 
with car oils. The net result is that with a viscous oil 
there may be less oil on the bearing surface than with a 
thin oil. Heavy lubricants require more force to move 
the bearing surfaces over each other. This appreciable 
energy loss can, to a large extent, be avoided. 

LIGHT CAR OILS CoMING INTO UsE 

Car oils have ordinarily been characterized by their 
high viscosity, running from about 200 seconds Saybolt 
at 100 deg. F. for a low viscosity winter oil to 1,000 
seconds for a heavy summer grade. Light oils are not 
entirely new in railroad experience, however. Some 
years ago oils of about 57-66 viscosity at 100 deg. F. 
were in use on a French railroad.2 More recently, Dr. 
W. B. D. Penniman of Baltimore3 has done much to 
demonstrate the advantages of lubricants having low vis­
cosity and high adhesiveness. 

'Proceedings Inteniational R.R. Assn., Vol. 7, No. 4, April, 1925. 
'ELECTRIC RAILWAY JOURNAL, October 13, 1928. 

The tests described in this article were made jointly 
by the Standard Oil Company of Indiana, the Chicago 
Surface Lines and the Chicago, North Shore & Mil­
waukee Railroad to study further the possible merits 
and advantages of such low viscosity car oils. Tests 
were made in warm and cold weather, on both light and 
heavy cars under a variety of speed and service condi­
tions. Of seven oils undergoing the test the first four 
were typical car oils of well-known brands, while the last 
three were made according to the principles previously 
outlined. 

The boxes were pack:ed by the regular oilers in the 
usual manner. No attempt was made to measure either 
oil or waste, but comparable conditions in lubrication 
were sought by having some free oil in the bottom of 
the boxes at all times. With heavy oils the waste holds 
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Fig. 3-Street car coast ing tests conducted in La Salle Street tun-
nel, Chicago Surface Lines. Oil was changed in journal bear­

ings only 

much oil which will be forced out as it is pressed into 
the box. On the other hand, light oils drain very com­
pletely from the waste but feed rapidly due to their high 
capillarity. 

During runs with the test cars bearing temperatures 
were taken by means of thermocouples inserted in holes 
drilled to the center of the brass, the end of the hole 
being as near the bearing surface as possible. 

In regular. service it was found impossible to standard­
ize runs so that reliable data on relative energy consump­
tion could be obtained. Therefore simulated service 
tests were arranged to show the differences in energy 
consumption between the various oils. For convenience, 
these are expressed in kilowatt-hours per car-mile. 

These tests consisted of runs back and forth on a level 
track 1.781 miles long. On each run four starts at pre­
determined points were made, followed by running with 
maximum acceleration and full power for a fixed dis­
tance, then coasting to the next starting point. \Vhen 
bearing temperatures reached equilibrium, test runs 
( usually twenty) were made. Thus service operation was 

TABLE I-STREET CAR RUNS-SIMULATED SERVICE CONDITIONS 

Number Number 
Corrected Riae, 

Deg. F. Kw.-Hr. Relative Viscoeitf at Journal 
of of -Temperature, Deg. F.--- Air and ---Speeds, 1\1.P.H.--. per 

Eu::f 
Bearing emperature 

Oil Testa Runs Saybolt Absolute Journal Air Rise Air* Speedt Schedule Running C.1\1. 
Special oil "B" 9 
Winter oil "B" 

170 100.5 5 I. 0 49. 5 37. 5 37 13.49 20.53 1.670 o. 973 77 o. 132 
7 130 129.0 57. 5 71. 5 59.0 60 13.49 

Spacial oil "B" 5 100 111. 5 67. 5 44.0 39. 5 37 13.49 
Summer oil "B" 2 40 145.0 69.5 75. 5 68.0 72 13.50 
Special oil "A" 8 160 121.0 76. 5 44.0 42. 0 39 13.48 
Special oil "C" 4 80 116.0 84. 0 31. 5 36. 0 34 13.49 

1 * Temperature rise (frictional temperature) cor• 
rected to an air temperature of 80 deg. F. was taken 
as etandard since tho data were not sufficient to esti­
mate the rise for special oil "C" at lower temperature. 

t Temperature rise corrected to an air temperature 
of 80 deg. :f and a speed of 20 m.p.h. 
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19.80 I. 716 1.00 148 o. 282 
21. 33 I. 662 0. 968 68 0.104 
19.28 I. 754 1.022 137 0. 248 
21. 51 1.674 o. 976 89 o. 155 
21. 73 I. 638 0. 954 48 0.063 

These group• of rune are lieted in tho order in which 
tho work was done, Each test represents a group 
made on the oame day. Oils were changed in all 
bearings. 



;imulated closely but the running speed of about 20 
n.p.h. was higher than that ordinarily maintained. The 
·ame motorman operated the test car throughout. r In every instance journal bearing temperatures repre­
,ent the average for the eight journals. In the street car 
ests armature and axle bearing temperatures were also 
aken. They show the same general trend but the tem-
erature rises are lower and the average figures more 
rratic. Results of these tests are summarized in Table I. 

Results of tests on regular suburban runs on different 
roads, at high and low schedule speeds, are shown in 
ccompanying charts 1 and 2. The temperature rises 
re shown, as this eliminates variations due to di fferences 

·n air temperature. Frictional heat represents lost 
ncrgy; excessive heat represents inefficient lubrication 
nd frequently excessive wear. These runs show the 

improved lubrication obtained with special oil "B ... 
That energy which can be saved by improved oiling is 
limited, of course, as bearing friction is only one of the 
,·arious energy losses which occur in moving a car. 

Table II gives results of higher speed runs with the 
same street car used in the simulated service tests. The 
car made ten runs back and forth on a track 3.653 miles 
long, averaging 27.33 m.p.h. running and 23.49 m.p.h. 
schedule speed, after all bearings had reached an equi­
librium temperature. As could have been predicted from 
the relation that fluid friction losses vary as the square 
of the speed, the actual savings with light oils are greater 
than in the low-speed runs. The proportional savings 
are also greater because relatively less energy is used in 
accelerating. 

It was found that considerable variations in speed and 
energy consumption were caused by track and weather 
conditions, changes in line voltage, and sometimes by 
traffic interruptions. It was not possible to' standardize 
these runs as carefully as those shown in Table I. This 
undoubtedly accounts for the advantage obser:ved with 
special oil "A" as compared with " B" and for the dif­
ference between Winter "B" and Special "A," which 
is larger than would have been expected from their vis­
cosities. The general trend is the same as in the other 
tests. 

STREET C AR COASTING TESTS 

Relative friction with the various oils was further 
shown by coasting tests on a track between two grades, 
forming a valley with approximately equal slopes (La 
Salle Street tunnel, Chicago Surface Lines). The set 
cars were allowed to coast with t;-olley pole down and 
brakes released from slope to slope until they came to 
rest. The motion thus consisted of a series of oscilla­
tions. Before each test the car was run in service for a 
day or so to make sure that equilibrium conditions were 
obtained and was then taken directly from service to the 
test so that the bearings could not cool. T he sum of 
these oscillations, averaging at least five tests for each 
?il, is shown graphically in Fig. 3. The accuracy 
1s shown by the close agreement obtained with di fferent 
cars at different times. 

Tables I and II show the corrected temperature rise. 
Where other factors are kept uni form the temperature 
of the bearing does not remain at a constant difference 
above air temperature, the difference between air and 
bearing temperatures tending to decrease as the air tem­
perature goes up. 

The bearing temperature rises until the oil thins down 
to a point where the rate of heat generation is equal to 
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Fig. 4-Viscosity-temperature chart of oils used in street car tests. 
Absolute viscosities were used in all calculations since they are 
proportional to power loss in the oils. Special oils "B" and 
"C" possess a much more uniform viscosity at all temperatures 

the rate of dissipation. The rate of dissipation is de­
pendent on the difference between air and bearing tem­
peratures, but the rate of generation is dependent prin­
cipally on oil viscosity at the operating temperatures. 
The higher the air temperature the lower the viscosity 
and the less the temperature rise. When air tempera­
ture is plotted against average journal bearing tempera­
ture for each oil, a family of curves is obtained which 
are almost straight lines at ordinary temperatures and 
are roughly parallel. 

Such curves were drawn for each oil in the test and 
each point was moved parallel to it to a position oppo­
site an arbitrarily selected standard air temperature from 
which the corresponding temperature rise was found. 
The resulting figures are only approximate since often 
there were not enough data to locate the curves accur­
ately, but they more nearly represent true comparisons 
than do the uncorrected temperature readings. 

In all the tests no special precautions were taken in 
the preparation or packing of bearings. The street car 
bearings were not machined or scraped. The interurban 
bearings were machined to i-.J in. oversize diameter. 

The conclusion that no change in shop practice is neces­
sary with the new oils was confirmed by large scale tests 
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TABLE 11-STREET CAR RUNS-HIGH SPEED. OIL CHANGED IN JOURNAL BEARINGS ONLY 

Oil 

Number 
of 

Teets 
3 
.s 
6 
4 

Number 
of 

Runs 
30 so 
60 
40 

~Temperature, Deg. F.--. 
Journal Air Ri8e 

173.0 28.0 145 
I.SI.O 17.0 134.S 
127.5 33 . .S 94.0 
158.0 25 • .S 132 . .S 

Corrected 
Rise, 

Deg.F.• 
91. 0 
70.S 
4.S . .S 
7.S.O 

..--Speed, M.P.H.--.. 
Schedule Running 

23. S2 27. 33 
22.96 26.94 
23. 79 27. 79 
23. 88 27. 22 

Kw.-Hr. 
per C.M. 

(27,33 
M.P.H.) 

2.113 
I. 875 
1.899 
2.052 

Relative 
Energy 
Uoedt 

"'idi"" 
0.92 

Viscooity at J 
Bearing Tern 
Saybolt Ab 

67 o. 
57 o. 
S7 O. 
90 0. 

•;Temperature rioe corrected to en air temperature Each test repreeenta a group of ten run• made on frequently were alternated "ith faster runs, 
of 80 deg. F. and a running speed of 27. 33 m.p.h. the oame day, in each instance bringing the bearing WM no time for bearing temperaturee to adjuot t 

t Baoed on average of two groups of rune with temperatures to equilibrium with air temperature selves; hence temperaturee ohown here are ave 
Winter "B" as I 00 per cent. , before taking these data. The oil• were changed in without correction for running speed. 

the eight journal bearings only. Since olower runs 

on hundreds of street cars with special oil "B" and 
other oils of similar viscosity. The cars were lubricated 
with these oils without special instructions. No ·over­
heating was found except where a few cars with new 
bearings were sent on long trips without stops at the 
beginning of their runs. Even then hot boxes did not 
develop. 

Axle and motor bearings carry lighter loads than car 
journals and hence are easier to lubricate. The street 
car tests confirmed this, showing lower temperatures on 
these bearings. 

There was no trouble with the oils working out of 
motor bearings and into the windings. This will not 
occur in modem rolling stock equipped with overflow 
pockets, but it may cause some trouble on old equipment. 
No exact data were secured on oil consumption, but on 
all types of bearings observed it was only a little more 
with the lightest than with the most viscous oil. 

The journal bearings on the street car were 4¼x8 in., 
giving a projected area of 34 sq.in. Since there were 
eight journals the total projected area was 272 sq.in. 
The car weighed 47,000 lb. The weight on the bearings 
was this, less the weight of the axles, wheels and half 
the motors, or 38,600 lb., making a bearing pressure of 
142 lb. per square inch on the projected area. 

The revolutionary nature of these experiments will 
be appreciated when it is remembered that such bearings 
have been lubricated at low speed, using waste, with an 
oil of 56 seconds Saybolt viscosity at 100 deg F. Others 
have lubricated similar bearings with an oil of 35 vis­
cosity at 100 deg. F. 

SUMMER AND \VINTER 01Ls NoT NEEDED 

Heretofore car oils have been made in two grades-
5ummer and winter. For instance, where the average 
summer and winter air temperatures are 80 and 25 deg. 
F., typical oils having viscosities of 100 and 46 at 210 
deg. F. will both have a viscosity of 3,500 at the summer 
and winter temperatures respectively. This method _of 
oil selection is faulty, as in summer or winter after a 
few minutes due to frictional heat the temperature rises 
above summer temperatures. As the frictional heat is 
less in summer than in winter, and as it was found that 
oils much lighter than those customary for winter lubri­
cation could be used in hot weather, the theoretical ad­
vantage of two oils was largely removed. 

Car oils are seldom changed in accordance with the 
seasons. Where boxes are repacked at intervals of three 

TABLE III-OILS USED IN TESTS 

Oil 
Summer::A:: ........ ...... . 
S~er, ~ .............. . 
W!nter ,.A,, .••.••.•....•.. 
Wm~r

11
B

0 
•••••••••••••••• 

s
8

P8C!al
1 
,. A., ••••••.••••••••• 

pec!a 
11

B , ............... . 
Special a ............... . 

V1Scoeity at I 00 Deg. F. 
629 
396 
272 
30.S 
133 
78 
.56 

Calculated 
Viscosity at O Deg. F. 

l.S0,000 
30,000 
I.S,000 
32,000 

8,000 
1,550 

650 

months or more, it is obvious that frequently summer 
will remain in use during the coldest weather, while 
winter oil must lubricate on many a hot day. On st 
roads, where boxes are repacked twice a year at mo 
the use of two oils has even less justification. 

Oils such as special oil "B" or "C" can be used 
hot weather and .at the same time are more fluid at lo 
temperatures than the old winter car oils. 

Several distinct advantages result from the use 
light car oils. These include (a) saving in energy c 
sumption, (b) lower bearing temperatures resulting 
fewer hot boxes, ( c) less bearing wear, ( d) longer Ii fe 
waste, (e) same oil summer and winter, and (f) few 
pull-ins. 

The results obtained on typical properties under ( 
and (b) above have already been shown. Less beari 
wear has not been proved experimentally but must foll 
from the power and temperature effects. 

\Vaste will last longer with these oils on acco 
of the entire absence of heavy ingredients which cl 
the waste, making it soggy. The dirty ·waste can be 
claimed with surprising ease and with a minimum lo 
On some roads waste consumption was reduced greatl 
while the time between reclaiming was much Ion 
than with ordinary oils. 

By reducing bearing friction greatly the use of an 
such as special "B" will reduce the need for roller be 
ings. Mechanical lubricators designed to replace was 
will be of less advantage due to the increased Ii fe of t 
waste. 

CAR OtL SPECIFICATIONS 

Future experience will show just how low in viscosi 
modern car oils can be made. Oils lighter than sped 
"B" were not tried in the interurban tests, nor have th 
been given extensive street car service tests. For t 
present the following safe limits can be set for electri 
railway car journal oils: 

Viscosity at 100 deg. F.-75 to 80. 
Viscosity at 0 deg. F.-As low as possible consistent with th 

above. 
Pour test-10 deg. below O deg. F. 

The viscosity at O deg. F. is an important prope 
which heretofore has been given little consideratio 
High fluidity at low temperatures is just as importa 
as proper viscosity at ordinary temperatures. If the o 
becomes too viscous when the car is at rest in the winte 
proper feed through the waste may be interrupted an 
bearing friction increased. The maximum demand I 
will be decreased materially by the use of oils having lo 
viscosity at low temperatures. · This property of lo 
viscosity at low temperatures has .no relation to pour 
solid point. The pour should be as low as the lowe 
probable winter temperature. Even a very light oil ma 
have a high pour point due to the formation of w 
crystals. The wax before solidifying is a very thi 
liquid. 
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Attention to Fundamentals Reduces 

Overhead Maintenance 
By 

L. W. BIRCH 
Assistant Manager Railway Division 

O hio Brass Company 

Use of high-grade materials and proper 
construction methods results in longer 
life and less need for repairs. Insulation 

1s of the utmost importance 

EDUCTION in maintenance costs usually is based 
on one fundamental principle. This is, "Build to 
stand." This principle obtains particularly in over­

ad work. The class A pole outlasts the second grade, 
galvanized steel fitting resists corrosion better than 
painted one, and double insulation in a span wire 
ents an attempt to heat all outdoors through current 

kage. Following this principle is far better than 
ping and deferring _needed repairs. The following 
ssion considers some of the recognized good prac­

; and some which are worthy of greater use than is 
nd today. Every one of them is based on the prin­
le of building to stand. 
n some of the larger cities, particularly where the 
osphere is smoke laden, 

re is corrosion of the span 
es. The same is true along 
sea coast where salt fogs 

vail. Corrosion of steel 
n wires, even though gal­
ized, may t a k e place 
ckly in the presence of 
or smoke. It is produced 
a number of conditions. 

age currents over the uurface 
f insulators cause a plating ac• 
on that deposits metal on the 

of the porce lain , rendering 
useless as a non-conductor 

To begin with, the lineman, in serving a span wire at an 
insulator or fitting, strips a certain portion of the zinc 
coating off the wire by permitting the strands .to slide 
between the cutting edges of his pliers. While this is a 
recognized method, it exposes the steel strand to the 
atmosphere, and rusting or corrosion immediately starts. 
\Vhen the span wire is attached to an insulator, particu­
larly a span insul~tor, that is coated or dirty, leakage of 
current is likely to take place. This in turn sets up a 
plating action which not only tends to destroy the strand 
but also deposits a metallic conducting layer on the sur­
face of the insulator. This plating action only takes 
place in the presence of some electrolyte, such as salt or 
a weak solution of SJ.1lphuric acid which is formed through 

An example of burning due to 
leakage of current in a sale fog 
vicinity. Flat spans did not per­
mit the drip water to avoid the 
insulator. Greater slope to the 
span wire and drip points in the 
fittings would have decreased this 
trouble 

Double insulation is good practice, 
especially in a coast district. 
Note that the porcelain &train 
insulators are connected in series 
on each side of the contact wire 
under the mast arm. Connec• 
tions are made with dips which 
serve as drip points 

the presence of sulphur in a smoke-l31de? 31tmosphere. 
Again, if the strand and the part to which 1t 1s connected 
are made of dissimilar metals the well-known battery or 
cell action is set up where an acid solution is present. 
Current leakage if of sufficient severity will b1:1rn the 
strand. This, of course, is not helped out materially bl 
the choice of strand except in so far as a metallic deposit 
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A contact wire does not have long life when only a few pull-overs, 
are placed to support a curve, Excessive wear develops at the 
ear joints 

on a span insulator might be averted, providing the plat­
ing action referred to has been stopped through the 
proper choice of materials. 

To obviate such troubles as this, spans of non-ferrous 
material have been installed on a number of the larger 
properties. The practice was started along the seacoast 
where salt fogs prevail, but later several of the larger 
operators in the interior of the country began the use of 
non-ferrous span wires to reduce maintenance cost by 
safeguarding against corrosion. As an example of the 
difference, in Havana it formerly was necessary to re­
place ½-in. steel span wires at twelve-month intervals as 
they disintegrated through salt water corrosion. Now 
with non-ferrous wire a number of spans have been in 
use four years and the life of the span has not yet been 
determined. 

Copper feed-in spans have been in use for many years. 
The life of these spans is usually much greater than that 
of a steel span in the same district, providing the copper 
span is not overworked mechanically. Of course, the 
non-ferrous span is more expensive in first cost, but 
if it lasts twice as long as a steel span it is a good invest­
ment when the cost of labor for replacing is included. It 
is not the purpose of the writer to advocate non-ferrous 
span wire universally instead of steel span wire. But 
there are many locations where the steel span wire has 
short life and must be constantly replaced. These loca­
tions warrant study and usually maintenance costs are 
decreased through the use of non-ferrous materials. 

The use of non-ferrous strand must necessarily call 
for some study of fittings. A combination of bronze or 
copper strand with iron fittings tends to produce cell or 
battery action through the presence of the dissimilar 
metals. With a bronze or copper span wire, bronze fit­
tings must necessarily be used in order to get full life 
out of the strand. f-

SPAN-WIRE TENSIONS VARY OVER A \VmE RANGE 

While there is no standard definition of tightness or 
looseness of a trolley wire span wire, a tight span wire 
is usually considered as o'ne which is pulled up to the 
point where it is being worked close to its elastic limit 
at minimum temperatures. It is then working at its 
maximum allowable load under the most severe condi­
tions. The loose span wire is permitted to sag deeply and 

is working at a reduced load with consequent reduct11 
in side pull to the supporting pole. The tight span wi 
has an advantage for city work in that a shorter pole c 
be used. However, the side pull is of sufficient magnitu, 
to require a fairly husky pole. While there is very litt 
difference in the cushioning effect, the loose span wi 
will permit equalization of tension in successive spa,r 
For instance, the "cutting-in" of a splicer may elimin1 
a few inches of trolley wire. This necessarily increas 
the tension which exists in this span but it can 
equalized throughout a number of adjacent spans 
fairly slack span wires are used. With very tight sp: 
wire, the span wires adjacent to the point where t. 
splicer was inserted tend to act as anchors and pick 1 

an additional load, thus imposing a greater side pull 1 
the pole. 

In the February Aera the subject of span-wire te1111i1 
was discussed in the "Question Box." In the answf 
all types of city and interurban properties have been re 
resented. It is interesting to note that one large pro 
erty reports the tight span wire as correct, while 
equally large property asserts the loose span wire to 
satisfactory. 

For city work where the number of car passengers 
high and where the contact wire has a very short li 
the equalization of tension in the span wire is of le 

This curve is supported with the proper number of insul 
Note the double insulation in the pull-over wires 

importance. The length of contact wire between 
outs and street intersections is comparatively short, 
sequently excessive trolley wire sags do not exist. 
systems where the contact wire lasts for many years 
question of slack in the contact wire is always a prob 
Slack may be taken out of the wire at the splicer 
and at special work. However, it often is necessa 
cut the wire, pull out slack and insert a new splicer. 
it is necessary to eliminate 1 ft. to 2 ft. of trolley " 
to secure the proper sag and tension the tight span 
is a hindrance. The slack span wire will permit of sc 
pulling without too great a loss of alignment at the 
In brief, the ear need not be stripped from the wire, 
this pull is made. 

There seems to be no difference in the poundi 
cars under a tight or a loose span wire, provided 
trolley wire is maintained at the proper tension. 

Curves with too few pull-overs invite trolley wire 
at the pull-overs due to the change in direction of 
wheel at these points. At the other extreme, if too 
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pull-overs are installed on the contact wire a more rigid 
system is secured and the side pull is not sufficient to 
prevent the weight of the pull-over fitting from tilting 
the ear and causing side-swipe. 

The engineering manual of the American Electric 
Railway Engineering Association gives the following 
pull-over spacing for various curves: 

Radius of 
Curve, 
Feet 
40 
50 
60 
70 
80 
90 

100 

Spacing of 
Pull-overs, 

Feet 
7 
8 
9 

10 
11 
12 
13 

This spacing is sufficient to maintain uniform curvature 
of contact wire and at the same time permit single 
curve pull-over fittings to hold their alignment and not 
permit the trolley wheel to strike the side of the t rolley 
ear. The A.E.R.E.A. tabulation has worked out satis­
factorily both from the standpoint of maintenance and 
from the standpoint of the theoretical number of pull­
overs which should be used. Accompanying illustrations 
show the results of too few pull-overs as well as too many. 

SECONDARY SPAN I NSULATION S HOULD 

B E N EAR POLES 

Three types of span insulation are recognized as good 
practice: The wood stick insulator, the composition 
insulator, and the porcelain insulator. The present-day 
tendency is to use as much porcelain insulation in the 
overhead system as is consistent. Ordinarily, a porce­
la in strain insulator is inserted as a secondary insulation 
where an insulated hanger is used for supporting the 
trolley ear. Often the secondary insulation is placed 
vithin a few feet of the pole, while sometimes the insula­
·on is carried farther into the span. As mentioned pre­
iously, corrosion of the span wire may occur through 
he leakage or plating action at the strain insulator. 
his leakage is greatest during rain , or when there is the 
ost fluid or electrolyte on the insulator. Naturally the 

straight current leakage due to smoke or dirt deposit is 
eatest in the presence of water. Its slope forces the 

drops of water to run down the span .. wire to the fi rst 
insulator or attachment in it. The water usually drops 
off where the attachment or the insulator forms drip 
points. These drops of water carry particles of dirt 
which further tend to increase leakage during a rain, 
although a dashing rain sometimes cleans the span wi re 
and insulators, thus diminishing the leakage. For the 
above reason the secondary insulation in the span wire 
should be placed as near the supporting pole as the law 

A new 00 trolley ear, 12 to 15 in. long, usually with­
stands 1,000 lb. dead load as this one did. Note the 
central holding section continues to surround the wire, 
while the approach ':nds are slightly loose 

Too many pull-overs fonn a rigid overhead system. Usually it 
is impossible to maintain sufficient tension in the pull-over wires 
to prevent tilting of the fittings and side-swiping of the ears 

will permit and should be so attached in the span that 
water drips from the span or attachment rather than 
from the insulator. Most span insulator attachments are 
shaped to permit this drip on the attachment rather than 
on the insulator. 

There is a greater drip at the insulation nearest the 
contact wire whether it be a separate insulator or an 
insulated hanger. Usually the length of clear wire be­
tween contact wire and secondary insulation is greater 
than the length between secondary insulation and pole. 
Thus there is more opportunity for the collection of 
water and dirt and the insulation at or near the contact 
wire must stand more than the secondary insulation. 

LONG TROLLEY EARS ARE UsED MosT 

Proper length of trolley ears has been the subject of 
many discussions. There is no "best" length, inasmuch as 
various ears have their particular operating advantages. 
In the first place an ear must withstand the dead weight 
of the trolley wire and other fittings suspended from it, 
which in the 100-ft. span rarely exceeds 100 lb. A very 
short length of ear will hold a 100-Ib. weight providin_g 
there is nothing to burn the ear or reduce the section 
through wear. The average clinch ear has sufficient 
length and section to support approximately 1,000 lb. 
This requires a middle section in the ear of approx­
imately 6 in. Depending on the thickness of the lips, the 
approach section which is added to the holding section 
varies in length from 3 in. to 4½ in., making a total 
length of from 12 in. to 15 in., depending on the degree 
of grinding or sloping on the approach ends. The 
approach of an ear does not cl~mp th~ contact wire 
as tightly as does the center holdmg section, partly be­
cause the approach must permit the wheel to ride over 
the ear with as little bump as possible. However, the 
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approach ends of an ear must also partially damp the 
wave produced in the trolley wire by the trolley pole and 
wheel. The gradual damping of this wave at the ear 
decreases the fatigue in the wire and prolongs its Ii fe. 
With the longer ear the trolley wheel approach is 
gradual and the shock of the wheel falls directly against 
the ear rather than beyond as it does with the short ear. 

\ \ 
\ I I 

The secondary insulation between the positive and negative wires 
is so low it forms a drip point. The collection of sediment 
and eventual leakage of current and burning may be expected 
on the surface of the insulators 

For the average 100-ft. span the 12-in. to 15-in. ear 
is giving the best results. With short pole spacing it is 
possible to use the short ear successfully inasmuch as the 
loads are lighter and the trolley wire sag in the short 
span is not sufficient to injure the wire at the ear point. 
An example is in catenary construction, where short 
clips or ears are used at frequent intervals. However, 
a recent survey of the power distribution committee of 
the Central Electric Railway Association found that ap­
proximately 95 per cent of the ears being used at the 
present time are 12 in. to 1 S in. long. 

A survey of the complaints on radio interference in 
the states of Ohio, Kentucky and West Virginia in 1927 
indicated that 5,900 complaints were received by 39 com­
panies. Of the 5,900 complaints 14.4 per cent were due 
to street railway troubles. The sources of interference 
from street railways were classified as: (a) Poor rail 
bonding; (b) commutation of station converters and 
motor-generator sets; ( c) commutation of car motors, 
and ( d) trolley arcs. 

SPECIAL CASES OF TROLLEY ARCING 

A few trolley arcs exist only when a car with the 
controller on passes a section insulator or an insulated 
cross-over. These points are carefully watched by the 
operating company. However, they fall in this classifica­
tion and react directly on the maintenance of insulated 
parts and on the cost of radio interference. Besides 
arcs at section insulators and other insulated points fre­
quent leaks have been found where the feed-in wire was 
loose in the feed tap, or where the solder had melted out 
due to a grounded trolley or overloading. Leakage of 
hangers or insulators will also produce annoyances which 
are classed as radio interferences. Fortunately the latter 
are few and only occur in extreme cases of poor main­
tenance or accidental line trouble. 

Another source of radio trouble is the trolley frog. 
Many of the older trolley frogs with the open pan permit 
the trolley wheel to jump as the wheel passes over the 
pan. An arc occurs and is readily picked up on the 
radio, even at some distance away. The newer types of 
frogs, such as those which permit the wheel to operate 
on the runner rather than the pan eliminate much of this 
jumping and reduce the arcing to a minimum. 

New Type Car for Metropolitan Electric Tramways 

AS a result of experience 
with two experimental 

cars, a new vehicle has been 
designed for the tramways 
of the London Underground 
group. Separate entrance 
and exit are provided. Cross 
seats have been installed, up­
holstered in moquette. The 
cab has a comfortable seat 
for the motorman. At his 
side are switches to control 
the lights. The car has four 
35-hp. motors and eight­
wheel electric brakes. 
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Overcoming Controller Finger Trouble* 
BY H. J. BEADLE 

Dallas Railway & Terminal Company., Dallas, Tc.r. 

FOR some time past trot1ble has 
been experienced on cars of the 

Dallas Railway clt1e to sagging of the 
grot1nd fingers on controllers. In 

many conditions they do not make nate the extra angle piece which gave 
contact with the ground conductor the trouble, and as a result we have 
mounted on the insulation disk. \Vith avoided many pull-ins. This change 
the original method for supporting has been made on 176 controllers and 
the ground finger, shown in Fig. 1, the ground fingers are kept in align­
the finger is rather flexible, so that a ment with the disks without trouble. 

·· .. ero11nd finger 

Fig. 1-0ld · type of construction for 
supporting ground finger 

small bt1mp causes it to sag below the 
disk. which carries the contact to the 
ground on the controller shaft. 

In Fig. 2 a new method of support­
ing the ground finger is shown. In 
this a wooden block is attached to 
the back of the controller frame and 
the ground finger is screwed directly 
to the block. A solid support is thus 
made for the finger. The position of 
the conductor to the ground was 
changed as shown. \Vith this con­
struction we have been able to elimi-

*Submitted i11 ELECTRIC RAILWAY JOURNAL Prize Contest. 

/)isk·· 

Fig. 2-New type of construction now used 
for ground fingers 

Electric Railwas Jcmnzal Maintemrncc /Jata Sh,·et 
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Expansion Joint for Girder Grooved Rail* 

BY .. C. R. KINNEAR 

Assista11t Engineer of 1Va3• 
To1·011to Tra11sportatio11 Co111111issio11, 

Toronto, Canada 

F'ULLO\Vl KG the adoption of the 
A.E.R.E.A. standard 7-in. 122-:b. 

girder grooved rail in 1921 by the 
Toronto Transportation Commission, 
it became necessary to procure an ex­
pansion joint primarily for use Oil 

bridges. Accordingly, a type of joint 
was des:g11ed and built hy the way 
department. wherein the central or 

. stationary portion is cut from a filled 
grum·e girder guard section rail with 
the guard left high at the center. The 

two end or traveling parts arc of 
girder grooved rail and sl ide Oil the' 
baseplate. 

\Vheels of cars are carried over the 
variable gap in the tread by the 
flange bearing section of the <.:enter 
piece. which has flange bearing risers 
at each end to Ii ft the wheel tu the 
minimum groove depth of 11\r in. The 
maximum expansion provided for use 
on lines .of the Toronto Transporta­
tion Commission is 3 in. 

*Submitted iu ELECTRIC RAILWAY JOURNAL Prize Coutest. 
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This rack permits of storing a vast quantity 
of small material and tools in a minimum 
of floor space 

Revolving Tool and Material Rack 

ONE of the most useful devices vertical shaft and arranged so that 
m the shop of the Staten Island the three upper trays can be revolved 

Rapid Transit Railway, Staten Island, independently of the two lower ones. 
N. Y., is a revolving tool and ma- The bottom of the shaft supporting 
terial rack. It is conical in shape, the three upper trays is provided with 
72 in. high, and occupies a floor a shoulder fitting into a piece of pipe 
space of 2,500 sq.in. There are five welded to the top of the lower sec­
octagon-shaped conical trays varying tion of the shaft. This arrangement 
iu diameter from 24 iu. at the top to provides a bearing for the rotary 
50 in. at the bottom. These trays are movement of the three upper trays. 
made from ¼-in. sheet iron and all The bottom of the shaft, to which is 
joints are welded. Each tray is par- attached the two lower trays, fits into 
titioned into eight equal sections. a special floor flange providing a 
They are welded to a 2½-in. solid hearing for revolving these trays. 

Electric Rail1l•ay Journal ;l,fai11te11a11cc Data Sheet 
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Air Tank Converted to Portable Grease Reservoir 

GREASIXG of bus transmis­
sions and differentials has been 

expedited considerably at the \\'alden 
garage of the International Bus Com­
pany, Buffalo, by the use of a regular 
street car air reservoir as a grease 
supply tank. The tank, mounteq in a 
frame 011 wheels, can be moved di­
rectlv to the bus to be serviced. Ko. 
600-\ V grease is forced under 80 lb. 
air pressure from the tank to trans­
missiou or differential through a 12-
ft. length of ¾-in. flexib'e hose 
equipped with the usual grease gun 
nozzle and control valve. 

Originally built as a street car air reservoir, this tank holds 100 lb. of grease 
for bus lubrication work 
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Power and Line Maintenance Notes 

Cable Rack Leakage 
Detector* 

BY F. W. BRAUND 
S 11perillte11de11t of Power Co11versi-011 Cleve-

land Railway, Cle1•ela 11d, Ohio 

CONNECTION between positive 
bus bars of conversion plants and 

the overhead distribution system of 
the Cleveland Railway is made by use 
of flameproof, rubber-covered cable 
installed in vertical iron pipes at the 
curb line. These pipes, into which 
additional insulation in the form of 
fiber duct is installed, are arranged in 
a group termed a feeder rack. Some 
method to determine the leakage be­
tween cables and the rack is of im-

.----- --------- ----, 
' I I I 
I I 

To signal e9uipmenf 
I o-j 
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I 
I 
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I o o o o 
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~-------------- ~ 

'hcOOv + feed 

To cable rack 

G 

Diagram of connections for cable rack 
leakage detector 

mense importance because contim~cl 
leakage would have rather disastrous 
effects and perhaps cause serious in­
terruption to service, particularly in 
non-attended stations. 

As a solution of this problem a 
standard voltage regulating relay has 
been adopted. This is equipped with 
a coil to operate contacts at approxi­
mately 20 volts. The positive lead of 
the coil is connected to the structural 
portion of the rack with the negative 
tied directly to ground. The contacts 
of the relay are wired so as to operate 
a signal at the load dispatcher's office 
in case of automatic plants, and a hell 
or trouble lamp within manuallv­
operated plants. The accompanyi~g 
diagram shows the connections. 

To facilitate periodical calibrating 
and testing of the circuits of the rack 

*S 11b111itted iii ELECTRIC R AILWA\' J ot:R­

NAI, Pri::r Co11test. 

from 

Cleveland 
leakage relay, a test circuit is ar­
ranged through resistance tubes from 
a 600-volt circuit. The amount of re­
sistance is such as to give a feed to 
the coil of the relay of approximately 
20 Yolts. \Vith this test circuit a simu­
lation of rack leakage potential can be 
set up on the rack for the purpose of 
checking the rack leakage detector's 
functioning. 

Reclaiming Trolley Ears* 
B Y ANGUS G. SCOTT 

Assistant S11peri11te11dent of Overhead Lines 
Cleve/011d Railwas, Cle1;e/011d, Ohio 

By MEANS of a machine for 
reclaiming slightly worn trolley 

ears in the overhead department of 
the Cleveland Railway, ears removed 
from the wire before they are worn 
out can be straightened and rendered 
fi t for fu rther service. Pole reloca­
t,ions, span rearrangements, removal 
of temporary trolley wires, as well as 
trolley renewals, require the removal 
of a surprisingly large number of 
trolley ears long before they are worn 
out. T hese ears are in good condi­
tion , except for the half moon bend 
caused by the stripping iron. It was 
found hy experiment that this bend 
could not be removed satisfactorily or 

*S11b 111 itted in ELECTRIC RAILWAY Jou R­

NAL Pri:;e Co11test. 

economically by hand. However, the 
saving possible warranted the con­
struction of a simple machine to per­
form this operation. 

The machine now in use resembles 
a letter press in appearance, into the 
base of which a die is fitted. This is 
cut to conform wi th the upper side of 
a new ear. T he upper face of the 
press is movable and consists of a 
metal block connected to the top of a 
hall and socket joint, to a screw pass­
ing through the upper frame of the 
press. The lower face of this block 
consists of a metal strip which is 
~haped to correspond with the under 
side or groove of the ear. 

The ear to be straightened is placed 
in the press, as shown in one of the 
accompanying illustrations. The boss 
rests on a coil spring extending up 
through the center of the lower die. 
The handwheel is turned to close the 
press and force the ear into the die. 
1Ioderate force applied to the wheel 
is sufficient to accomplish the desi red 
results. Upon opening the press the 
spring in the base raises the ear to the 
position shown in the second illustra­
tion. from which it may be removed 
readily. The entire operation can be 
completed in less than a minute. 

After reclaiming, the ears are used 
on temporary jobs, such as side-track 
trolley. temporary crossovers, etc. 
Each ear reclaimed represents a net 
saving of 45 cents. The Cleveland 
Railway used 573 reclaimed ears dur­
ing the year 1928, which resu'ted in a 
saving ot approximately $257.85. 

• At right, trolley ear in press for reclaiming. At left, straightened ear 
after the pressing operation 
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LABOR-SAVING ·PRACTICES 

Testing Insulation of 
Armatures During Baking* 

BY A. J. NAQUIN 
Eq11ip111eiit Engineer 

Rolling Stock and Shops Department 
New Orleans Public Service, Inc., 

New Orleans, La. 

· A TESTING set which provides 
easy and reliable means for 

checking the condition of armatures 
which are preheated or baked is used 
in the shops of the New Orleans 
Public Service, Inc. The equipment 
includes a Leeds & Northrup portahle 
insulation testing instrument of the B 
battery type. This is wired to a spe­
cial selector switch from which ten 
pairs of asbestos covered leads are 
wired permanently into the baking 
oven. Phosphor bronze spring clamps 
form the terminals of the leads inside 
the oven. The selector switch and 
the wiring must have a very high in­
sulation resistance value of their own, 
otherwise a false reading 1i1ay be ob­
tained. 

The accompanying illustration 
shows the connections of the testing 
set, the selector switch and the method 
of carrying the leads into the oven. 
It has now been in use for more than 
a year and its use soon showed that 
the length of time required for baking 
could be reduced safely. Before the 
testing set was installed armatures 
were baked a much longer time than 
was necessary in order to be on the 
safe side. 

At the present time a reading of 
600.000 or more ohms at an oven 

trom Rolling Stoc 
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Sign Cle01ner 

Device used for holding destination signs during deaning 

temperature of 210 deg. to 225 deg. 
F. is the passing limit. During the 
past year no armatures were lost dur-

Roller Sign Holder Assists 
Cleaning* 

ing the final high potential test. BY G. H. WATKIN 

Armatures which are dipped and Forema11 Brooklyn City Railroad, 
baked are given a 1,500-volt test. Brookly11, N. Y. 

Rewound armatures receive 2,000 C LEANING of Hunter roller des­
volts. As a further check on the tination signs in the shops of the 
effectiveness of the dipping and bak- Brooklyn City Railroad is facilitated 
ing methods employed, a total of 27 by the use of a machine for rotating 
armatures were rewound during the the signs. The equipment consists 
year 19~8, fr~m a total of 1,100 of two rollers held in position by two 
mot?rs m ~erv1ce. The_ cost of the metal side pieces. A series of gears 
testm~ eqmpm~nt used m New Or-· together with a handle connects the 
leans 1s approximately $300. two rollers. Metal side pieces are 

*Submitted in ELECTRIC RAILWAY JouR- arranged to be detached quickly for 
NAL Pri:::e Co11test. insertion and removal of the sign. 

Baking ov~n 

. 
I 

' ! . . 
: : . 
' ._ __ - __ , 

A.ste.sfos covered 
win 

Portable insulation 
IP.sting .set 

At left, armatures are tested during baking at shop of New Orleans Public Service, Inc. 
At right, connections for insulation test equipment 
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epartments 
The framework is mounted on a 
wooden base. Through the use of 
this equipment roller type destination 
signs having 59 destinations, with a 
width of 22 in., are cleaned in ap­
proximately five minutes. Without 
the machine the cleaning operation 
would take at least one-half hour. 

Making Gea~ Cases Tight* 

Preventing Loose 
Armature Bands* 

BY F. A. MARSH 
S 11peri11tendent of Equipment 

S t. Pctersb11rg Mu11icipal Railway, 
St. Petersburg, Fla. 

t\ FTER an extended trial of 
fi methods fo r banding armatures, 
the Municipal Railway of St. Peters­
burg has adopted a design wherein the 

BY EQUIPMEN T DEPARTMEN T 

Georgia Power Co111pa11y, Atlanta, Go. ~-----J ~ 
TO PREVENT loss of lubricant 

and to keep water and dirt from 
getting in gear cases, the Georgia ~ -
Power Company welds strips to both 
the top and bottom halves to form a 

Top--A.-m-1d 

Boffom~''LNo /1go~ 
[F->-ttw,ae 

Section Through A·A 

L £m4Top :=J 
r,:==;,."'de/eo' -­

closed····~ 
\ bottom ·,. ····--'---···/ 

a~as, runs /JocJ in_ cost fllro111n 
hole, dri/1,o' he" · 

=~==:::::~ 
Section Through Ir?, 

Method of welding strips to gear cases 
lo prevent water and dirt from getting in 

double-tongued joint. Holes of j\--in. 
diameter are drilled at the bottom of 
the groove on the lower gear case, so 
that any grease that might otherwise 
escape will return into the case. The 
ends of this groove are welded closed 
~t the axle and armature shaft open­
ings of the case. This prevents any 
grease from escaping at these points, 
and reinforces the joint. The outside 
strip prevents water and dirt that may 
be thrown up by the wheels from 
entering the case. 

•S11b111ittcd in ELECTRIC RAILWAY Jou R­
NAL Prize Contest. 

Armature band used by the St. Petersburg 
Municipal Rail':'"ay is a tin trough with 
serrated edges 

usual type of steel banding wire is 
U1",ed but the clips are omitted and a 
thin tin metal trough with serrated 
edges is used in their place. The wire 
band is wound in the tin trough and 
then the serrated edges are ham­
hered down and soldered. A solid 
homogeneous band is thus formed 
which will not come off in regular 
service. 

-.. \Vith the new type of band the 

A re Y 0 11 Overlooking the 

MAINTENANCE 
CONTEST? 

Entries for the Sec('nd Group of 

Prizes Close April 15 

S eparate prizes are awarded for 
items from each of the followi11g 
dcpart111e11ts: 

EQUIPMENT 
BUS 

T RACK 
ELECTRICAL 

A photograph or sketch together 
with a letter describi11g a new 1nain­
te11a11ce device or method is all that 
is necessar::>' to c11ter )'Oftr ideas. 
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wires are soldered fi rmly at the top 
and bottom, thus creating a solid 
metal band of great strength. These 
bands cost 35 per cent more than the 
usual type, but this additional cost is 
saved many times through the in­
creased mileage that is obtained and 
through decrease in the number of 
loose wire bands and consequent 
destruction of armatures and fields. 

Journal Bearings Milled in 
a Drill Press* 

BY HARVEY L. BULLOCK 
S11perinte11dent of Electrical Eq11ipment 

C/ez,e/and U11io11 Terminal, Cleveland, Oliio 

Drill press attachment for milling 
journal bearings 

A N ATTACHMENT for use with 
fi a vertical drill press has been 
found convenient for facing journal 
brasses in the \Vhite Plains machine 
shop of the New York Central Rail­
road. The journal box wedge is at­
tached to an angle plate and the 

. bearing is held in place by two side 
clamps. A special adjustable milling 
cutter is used in the drill press 
spindle. All sizes of journal bearings 
up to 6¼xl 1 in. are machined rapidly. 
Bearings are checked for radius and 
thickness. This attachment provides 
a convenient method for doing this 
work in the absence of a special ma­
chine. 

*S11b111i1tcd in ELECTRIC RAILWAY Jot:R­
NAL Pri::,• Co11trsl. 



Four Practical Ways to 
One-Man Tie Nipper* 

BY JOSEPH CROYLE 
General Forenum IVay Department 
Cleveland Railway, Cleveland, Ohio 

Cut Track Mai 
DESIGNED so that pressure on 

the lever arm hring-s the tie up 
snugly and firmly against the base of 
the rails during the process of spiking, 
a one-man tie nipper has been used 
by the Cleveland Railway during the 
season of 1928 with marked success. 
It can be used on any section of rail 
by changing the hangers as shown in 
the accompanying sketch. The change 
is carried out easily and with little 

*Submitted in ELECTRIC RAILWAY JouR­
NAL Pri:;e Co11test. _, 

work. By use of the nipper the mun­
her of men employed in the spiking 
crew is reduced to three instead of 
four, as is common practice on most 
roads. Its use also lessens the haz­
ards of flying spikes and swinging 
mauls, thus minimizing accidents. 
The nipper is made easily and cheaply 
hy any blacksmith, and costs little 
more than the two lining bars gener­
ally used for this purpose. 

Using the t"e niprer while spik:ng special work in Cleveland. By its use one man 
out of .:he crew of four is e liminated 

Pion-Showi n g Ti e 
Nipper Hold ing Tie in 
Position -for Spikein9 

Side Elevotion·Showing Tie Hipper 
Hold ing Tie in Position for Spikeing 

Track Switch Coil 
Cylinder Vise* 

BY CHARLES HERMS 
General Foreman, San Diego Electric 

Railway, Smi Diego, Cal. 

CHANGING coils in track switch 
cylinders was always a two-man 

job on the San Diego Electric Rail­
way, until a special type of vise was 
made to hold the cylinder firmly 
under the heavy strain. A clamp, 
8 in. x 16 in., grips the cylinder so 
rigidly that there is no possibility of 
slipping. The cylinder is placed in 
the bottom section of the vise and the 
top section then placed on. This is 
hinged on an adjustable eyebolt 
which is on the opposite side from 
that shown in the accompanying illus­
tration. With the top in position, the 
eyebolt B is engaged in the slot of 
the 1-in. x 3-in. plate and the top is 
screwed down by means of the clamp 
A . The wrench is next placed on the 
nut and a wedge is inserted in each 
corner to keep the wrench from 
slipping off. 

The same procedure is used in in­
stalling the nut but it is necessary to 
compress the spring in the cylinder 
which formerly required two men. 
but by means of the compression 
clamps C and D, this can now he clone 

~ · II 
,:::,-- .:::._ I I -- ~·-=-~~ 

Fron+ Elevotion 
Showing Hook on 

Grooved Rail 

Fro nt El~vo,tiOII 
Show ing Hook on 

T~~ Rail 

Construction deta ils of the tie nipper and hangers 
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nance Costs 
bv one man. The rod D is turned 
up until the tension screw C is 
centered and forced against the 
cylinder nut. This compresses the 
spring E, so that it acts as a take-up 

service the rod D is pushed back to 
the post , so that it will not occupy too 
much space. 

' 
Repairing Manganese 

Wear Plates 
Bv Lours T. BoTTo 

S11pcri11 te11de11t .M ai11te11a11ce of Way De-
partment San Antonio Pnblic Scrz•icc 

l's Compawy, San Antonio, Tex. 

: 
~d/usfmq 

Eye bo/f. .. holes for 

0 
aq'j11_sfi n9 

0 pm 

.-8'x l6"post-

,f'osr .set -f-' 
,' ,n concrete 

andy vise used for removing coils in track 
switch cylinders 

FOR several years welders 
of the San Antonio Public 

Service Company have expe­
rienced difficulty ii1 making 
repairs to manganese wearing 
plates in switch frames and 

and are worn to a considerah~e ex• 
tent. Often they break through the 
manganese near the center of the 
~witch piece. 

An inexpensive method of making 
repairs which has been found to 
stand up remarkably well consists of 
incorporating a piece of ¾-in. round 
cold rolled tool-steel into the built-up 
section. The ends of the steel rod 
project into the sound part of the in­
sert. A trench is cut with a torch 
and the steel rod fitted into this. 
after which it is built up. 

U nloading Trestle Speeds 
Material Handling* 

Bv C. B. HALL 
Clzicf Clerk Jlfcc/za,1ical Dcpar/111c11t l'i1·­

yinia Electric & Power Co111pa11y, 
Norfolk, Va. 

CONFRONTED with difficulties 
in the company's yards due to 

slow unloading of coal, cinders, hal­
last, etc., J. C. Newman, engineer 
maintenance of way Virginia Elec­
tric & Power Company. planned ancl 
supervised the work of construction 

., 

until the nut has been screwed on a 
few threads. Otherwise it would be 
necessary to screw the crank C in at "' 
the same rate as the nut is screwed 

Unloading trestle reduces demurrage charges 

in. Several holes are drilled in the 
rod D behind the spring E so as to 
give a small range of adjustment 

in building up surfaces. Hair cracks 
are found across the middle and ends 
of the work. The switches have been 

should it be desired. \Vhen not in in service from ten to sixteen years, 

A. -Tongue swifch wHh manganese wearing plafe (Tongue nof shown) 
&- Manganese Wflarmg plem, <X __,,,.::::::;im<~i\11"" 
C- Edge ofwqan'ng plafrJ wr,rn or bro.fen oFf' -----

1) 0roo>9 cllf with forch befon1 w~la'/n9 

E- /Shel rod placed m g roove bdore 
welding wifli manganese sfeel 

Method of repairing manganese wear plates at tongue switch 
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, 
of a new trestle, which has resulted 
in a marked reduction in unloacling­
costs. This trestle is of wood, 96 ft. 
long and has a concrete base 5 in. 
thick. Approaches to the trestle are 
on a 2 per cent grade. Rails are 
spiked to two 7x14-in. wooden 
stri11gers and steel tierods are used 
to hold the rails to gage. The work 
of constructing the trestle was com­
-pletecl in ten days at an approximate 
cost of $750. 

There is also a considerable saving 
in time as previously a crew of six 
men required a ten-hour working clay 
to complete the unloading routine, 
while now from six to eight cars are 
unloaclecl in the same working time. 

•Submit/rd i11 Eu:crR1c RAILWAY JouR­
i--AL Pri=c Contest. 



Putting Bus Maintenance Ideas 
Diagonal Cut in Brake Lining 

Lessens Glazing 

GROOVI NG the brake lining 
across the middle for its full 

depth with a diagonal cut ½ in. wide, 
at a 60-deg. angle, has been found 
~ingularly effective in reducing trouble 
with the Timken mechanically­
operated brakes on the Yellow 
coaches of the International Bus 
Company, Buffalo, N. Y. This brake 

A diagonal groove cut across the face of 
the brake lining supplies an outlet for 
dirt particles that ordinarily would be 
ground into its surface 

lining, which is 15½ in. long, 5 in. 
wide and -{',r in. thick, was found to 
be subject to glazing, which, in turn, 
produced squeaks and caused ir­
regular wear. The groove apparently 
has been successful in affording an 
exit for particles of dirt, gravel, etc., 
which otherwise would remain inside 
to be ground into the surface of the 
brake lining hy the shoe and cause 
trouble. 

To Work 

Crankshaft Supports for 
Fitting Connecting Rods 

FITTING connecting rods to a 
crankshaft was always a cumber­

some job in the shop of the Surface 
Transportation System, bus subsidi­
ary of the Third Avenue Railway, 
New York, N. Y., until a method 
was adopted for supporting the shaft, 
as shown in the accompanying illus­
tration. The shaft flange is now 
bolted to a bracket fastened to the 
upper surface of a work bench near 
the front edge. This bracket is made 
of ½x6-i1i. material. The foot is 4-½ 
in. long and the upright 6½ in . long. 
The other end of the shaft is sup­
ported by a special adjustable stand. 
The base of this stand is made of 
sheet iron, is 14 in. in diameter and 
conical in shape. It is fitted with a 
¾-in. pipe flange. A piece of ¾-in. 
pipe 26 in. long is screwed into this 
flange and is fitted with a winged cap 
at the top. This cap is drilled and 
tapped for a ½-in. bolt thread. A 
1-in. rod provided with a jaw 3¼ 
in. wide and 1 ½ in. deep and threaded 
for a distance of 10 in. is screwed 
into the winged cap. Turning this 
cap to the right or to the left in­
creases or decreases the height of 
the stand. 

This arrangement permits of acces­
sibility to all parts of the shaft, allows 

for free circular movement of the 
rods being fitted and tends to increase 
the production. 

Heated Chamber Gives Clear 
Vision for Cars and Buses 

T O PREVENT the formation of 
ice on the windshield of a bus, a 

heated chamber, 30 in. wide at the 
top with the bottom shaped in a cir­
cular arc slightly shorter than the 

Heated chamber insta lled on the windshield 

length of a swinging wiper, has 
been devised by Joseph 0. Marcelais, 

. car mechanic for the Fitchburg & 
Leominster Street Railway. The back 
of this chamber is a piece of slightly 
tinted optical glass fitted into the 
frame. The front surface is the wind­
shield itself. Three resistance wires 
are run in the base of the frame. Per­
forations provide for circulation of 
air to prevent sweating. A three-way 
switch connects either one or all three 
of the wires for use, depending upon 
the severity of the weather. A cork 
filler is used to insulate the chamber 
from outside conditions. 

\Vhen the air inside the chamber i~ 
heated, snow, ice and mist formations 
disappear and clear vision is obtained. 
The tinted glass protects the operator 
from the glare of approaching lig-hts. 
It is also claimed to ease the strain on 
the eyes of the operator when glisten• 

Method of supporting crankshaft while connecting rods are fitted ing snow is on the ground. 
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NEWS of the Industry 
Supreme Court to Get 

Baltimore Case 
An opinion just handed down by the 

Maryland Court of Appeals denies the 
United Railways & Electric Company, 
Baltimore, Md., its appeal for a higher 
rate of return. The opinion concludes 
the case in the Maryland courts and 
opens the way to carry the matter to 
the Supreme Court. 

Some months ago the Court of Ap­
peals remanded the case to the Mary­
land Public Service Commission. At 
that time the Supreme Court dismissed 
an appeal on the part of the company, 
holding that the case was still pending 
in the Maryland courts. 

In the earlier case the company 
charged that the 6.25 per cent return 
fixed by the commission was confisca­
tory. The court remanded the case, 
however, on the ground that the Public 
Service Commission had based the de­
preciation allowance on cost instead of 
value. When the case was reconsidered 
by the commission the company was 
granted an increase in fare from 9 cents 
or three tokens for 25 cents to 10 cents 
ca.sh or four tokens for 35 cents. The 
case again was carried through the 
courts and the recent opinion of the 
Court of Appeals brought it to an end 
in the Maryland tribunals. 

Terms of Toronto Agreement 
Stand 

In its comment that paper says : 
If his proposal involved an increase in 

fares he would find himself in trouble. 
Otherwise he is to be commended for mak­
ing the offer. This overtime rate has been 
paid for a number of years, and, while the 
chairman of the board evidently believed 
that it was out of line with the usual over­
time principle, it is doubtful if the people 
would object to paying the men working 
Sunday the extra sum for the loss of this 
universal day of rest. 

Franchise Accepted in 
Jacksonville 

John P. Ingle, manager Jacksonville 
Traction Company, Jacksonville, Fla., 
filed the company's acceptance to the 
proposed new franchise passed by the 
City Council on March 12. The matter 
is now ready for submission to the 
electors of Jacksonville, who probably 
will pass on the franchise after the gen­
eral city election in June. The action 
of the Council and Mr. Ingle concluded 
negotiations between the city govern­
ment and the company for more than 
two years. 

When Mr. Ingle filed the formal ac­
ceptance of the franchise provisions on 
behalf of the company and Stone & 
\Vebster, Boston, Mass., operators of 
the company, he said in part: 

While this franchise does not contain all 
of the provisions for which the company 
has contended and believed would be of 
mutual benefit to the city and the company, 
it is essential that the negotiations which 

No increase in wages, no vacation have extended over a period of three years 
with pay as asked for by the men, and be ended. 
the abolition of extra pay for Sunday . We shal_l do everything in our power to 
work, featured the report of D. W. ?'1ve the _city adequate transpoi:tat1on sei:v­
Saunders and D L McCarth acfng· ... ice, r<;lymg on the c~-o.perat1on of City 

b. · · Y' 1 Council and the pubhc m our efforts to 
as ar 1trat<;>rs betwee~ . the Toronto fulfill these obligations. 
Transportation Comm1ss1on and the d 
local railway men's union. ~ayo~ John T. Al~op, Jr., expresse. 

The report, is not subject to appeal. satisfaction at the act10_n ~f the Council 
It provides for overtime pay after the and the _company, _and md1cated t~at he 
usual eight-hour-day, plus a half-hour would sign t~e bill as soon as 1t was 
leeway for shopmen and an extra half presented to him. 
run for trainmen. _ __, __ 

James Simpson, who represented the 
men, dissented. The arbitrators, in 
effect, rule that the old agreement will 
stand except for the fact that overtime 
will not be paid for Sunday. 

A new element enters into the situa­
tion by reason of the offer of Manager 
Harvey, backed by the Board of . Con­
trol, to restore the overtime rate for 
Sunday work in return for a three-year 
agreement, instead of the two-year 
award made by the board. This is a 
resumption of negotiations on a new 
line. As the Toronto Globe sees it, Mr. 
Harvey is evidently prepared to protect 
the public interests in so doing, because 
under the circumstances he representg 
the patrons of the system. 

Improvement on Worcester 
Equipment Follows Editorial 

Prompted by an editorial in the 
Worcester, Mass., Telegram, the Wor­
cester Consolidated Street Railway has 
decided to have the words "emergency 
door" painted in .red letters, l½ or 2 
in. high, on the emergency exit of 
every bus which the company operates. 
Work has already started on order of 
Vice-President Howard R. Whitney. 
Mr. Whitney investigated and found that 
the editorial was right in stating that 
the emergency doors at the rear of the 
buses are "so integral with the side of 
the vehicle as to be almost unseen de­
spite signs." 
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North Jersey Commission for 
Co-ordination 

The North Jersey Transit Commis­
sion submitted to the Legislature on 
March 11 a report presenting in further 
detail its plans for the development of 
transit in the metropolitan area of New 
Jersey with a view to its ultimate co­
ordination with the interstate system 
o\]tlined in the report of 1926. 

The report recommends an elective 
northern New Jersey metropolitan 
board with power to finance, construct 
and administer the rapid transit sys­
tem of the district, with supervision 
over water supply, sewage disposal, 
reclamation of salt meadows and sub­
division control. The Port of New 
York Authority, as the most practicable 
existing agency with power to construct 
interstate traffic connections, is sug­
gested as most suitable for co-operating 
with such a board. 

The report explains· that the commis­
sion's studies have been made available 
to the suburban transit engineering 
board and that until the task of co­
ordinating the views of diverse locality 
interests affected has been completed, 
the commission will take no further 
steps. In the board's opinion New­
ark, by reason of its population, 
wealth, area and variety of industrial 
plants, is today the natural focus about 
which North Jersey development must 
center. To regulate and promote this 
development the commission recom­
mends the creation of an elective North 
Jersey metropolitan board along lines 
suggested in a Senate joint resolution 
now pending in the Legislature. 

Preparing for the Operation of 
New York's New Subways 

Indications are that the city of New 
York will buy its power from the New 
York Edison .and allied companies for 
the new municipal subways in course of 
construction. Chairman John H. 
Delaney, of the Board of Transporta­
tion, presiding at a hearing on March 26 
said that bids, based on a price per unit 
of power delivered, would be submitted 
probably by June 1. 

Unless the city builds its own power 
plant for supplying the new municipal 
subways, which is not contemplated, the 
New York Edison Company is prac­
tically the only source from which the 
citv can draw. Even now both the 
Brooklyn-Manhattan Transit Company 
and the Interborough Rapid Transit 
Company purchase power. The city will 
go through the form of advertising bids 
because of the legal requirements. 

The city decided against building its 
own power plant to supply the new city_-



owned subways on the advice of 
Stevens & Wood. They reported that 
great changes were taking place in 
methods of power development and that 
the citv might find it advisable to make 
a contract for ten years with a private 
power company. Power requirements 
are estimated at 18,000 kw. the first 
year, rising to 209,000 within ten years. 

Chairman Delaney asserted that the 
city would begin operation of the first 
part of its new subways probably in the 
spring of 1932. The section to be placed 
in operation is that of the Eighth Ave­
nue-Washington Heights line from Ful­
ton Street to 207th Street. Within a 
few months after the opening of that 
line operations will be extended to 
Brooklvn. Following the opening of 
the line to Brooklyn operations to 
Queens will be· begun. The entire mu­
nicipal system should be in operation 
by the miclclle of 1932. 

Reduced Fares on Indiana Lines 
To stimulate the passenger business 

during the coming summer and fall, the 
Evansville, Suburban & Newburgh 
Railway operating to Newburgh and 
Boonville, Incl., from Evansville, Im!., 
and the Evansville & Ohio Valley Rail­
way operating railway lines to Grand­
view, Ind., and bus lines to Owenshoro 
and Henderson, Ky., and to Mt. Vernon, 
Ind., will offer reduced half-fare rates 
on holidays and over the weekends. 

Change in Commutation Tickets 
on Chicago Interurban 

The Chicago, Aurora & Elgin Rail­
road has announced that commutation 
tickets now used between Chicago and 
the Fox Valley cities are interchange­
able and may be used between Chicago 
and other points on the line. The 10 
and 25-ride tickets, sold at $8 and $19 
respectively, are good for one year from 
date of sale, but the 60-ride ticket, sold 
for $16, is good only for the calendar 
month in which it is issued. 

Milo R. Maltbie Retained 
by Philadelphia 

Following a conference of city 
officials of Philadelphia with Milo R. 
Maltbie, public utilities expert, it was 
announced that 1lr. Maltbie and three 
of his assistants would return to Phila­
delphia from New York to work in con­
junction with the firm of Haskins & 
Sells, accountants originally engaged to 
audit the books of the Philadelphia 
Rapid Transit Company. Mr. Maltbie's 
efforts, however, will he directed more 
specifically toward the engineering 
phases of the investigation. 

Parking Ban in Toledo Suggested 

A city traffic commission appointed 
by Mayor W. T. Jackson, of Toledo, 
Ohio, has recommended to the Citv 
Council an ordinance to bar all parking 
in a downtown loop area. 

Railroading in the 
Revolutionary Zone 

\Vhile the average 1Jexican soldier, 
regular or irregular, is a notoriously 
bad shot, he is by the same token, in­
clined to be prodigal in his expenditure 
of ammunition, with resulting danger 
to the innocent bystander. So when 
the latest disturbances along the border 
got fairly under way and it began to 
appear that Juarez was about to change 
hands again, F. J. Gannon, manager 
El Paso Electric Company, influenced, 
possibly, by the slogan "The Street 
Cars Can't Dodge," and not caring to 
have his trainmen live the lives of 
clay pigeons, withdrew his rolling stock 
to American territory until the un­
pleasantness was over. 

Long experience has taught them to 
do things well in El Paso. \Vhereas 
on the usual railway property it is cus­
tomary to have weekday, Saturday and 
Sunday schedules, the El Paso manage­
ment provides for revolutionary and 
peace-time schedules, and when the dis­
patcher learns that another revolt has 
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Last Car from Mexico Seeks 
Safety in U. S. A. 

broken out across the line he simply 
says ''ho hum," or words to that effect, 
posts the revolutionary schedule on the 
bulletin board. and without further 
instruction the trainmen arrange to 
turn their cars back at the river. Then 
follows the regular rush-hour problem 
of hauling American spectators to 
points of vantage along the river bank 
on the United States side from which 
to view the proceedings.. Ordinarily, 
a good, stiff border battle,' in which the 
principals are well known, will draw a 
bigger crowd than a bull fight. At­
tendance at a border battle, however, 
is not unaccompanied by hazard. 

As previously stated, Mr. Gannon, 
who knows his 'l!ivas, had been advised 
that an attack was impending, and had 
turned off the power and withdrawn 
his cars to points of safety, with the 
consequence that the property was 
damaged only to the extent of a couple 
of broken span wires and some shat­
tered insulators. On the other hand. 
the revoltosos displayed their thought­
fulness in cleaning up the damage 
within a few hours after the fracas so 
that Americans seeking their week-end 
stimulants could be accommodated with 
as little delay as possible. "Their 
thoughtfulness in this regard,'' writes 
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Mr. Gannon, "probably prevented a 
heavy mortality on the American side 
of the line." 

Now the situation is static, but Mr. 
Gannon expects a return to normalcy 
when the federalistas attempt a re-take. 
"My only fear," he writes, "is that 
the federal forces will use airplanes 
and bombs, and if they are as poor 
shots with bombs as they are with 
rifles El Paso will probably catch fits 
when they attack Fort Hidalgo, 4 
miles away." 

. 
Prospects Bright for Chicago 

Legislation 
Representatives of the Chicago elec­

tric railways, who during the week 
ended March 23 were reported to have 
withdrawn all opposition to the six 
legislative enabling bills, drafted by 
the citizens' traction settlement com­
mittee, have since notified the com­
mittee that they will not assent to any 
fixed-term franchise. 

The six original bills in the settle­
ment program, however, have been ap­
proved by the local transportation com­
mittee of the City Council. 

ln a formal statement introduced at 
a public hearing on the bills on March 
25, the companies declared that they 
would not endorse the recommendation 
of the citizens' committee that a seventh 
bill be drawn to empower the city to 
grant a 40-year term franchise or an 
indeterminate permit. 

The bill approved by the companies 
and the local transportation committee 
during the week ended March 23 
authorizes the city to grant either a 
twenty-year franchise or a terminable 
permit. The statement protested agaimt 
any change in the bills in their present 
form and warned the committee that 
such changes would stir up new issue, 
and cause further delay. The companies 
have withdrawn their demand that the 
home-rule proposal should be condi­
tional on the granting of a terminable 
permit to the new consolidated company. 

The local transportation committee. 
howeYer, is said to favor the terminable 
permit as the best form of contract with 
the company but desires the power to 
grant a 40-year franchise merely for 
the purpose of stopping opposition to 
the Council's program in seeking a 
referendum vote. In discussions on the 
40-year amendment, several Aldermen 
argued that the twenty-year grant would 
not permit sound financing. 

The public hearing sponsored by the 
local transit subcommittee was marked 
hy a fiery denunciation of the measures 
by Judge John M. Harlan, representing 
the F. J. Lisman interests of New York. 
l\fr. Harlan charged that under the pro­
posed legislation the city would sur­
render to the new company all authority 
over the use of its streets in return for 
home rule. 

As soon as the City Council passes on 
the bills, they will he introduced in the 
General Assembly at Springfield. The 
entire City Council membership plan, 
to appear before Governor Emerson to 
ask his support of the program. 



Halt in Wage Action in Ontario 

As no rel ief in the wa,· of additional 
re,·enue is in sight for th~ London Street 
Railway, London, Ont., it appears that 
,10 further action will be taken by the 
employees to enforce the award made 
bv the Railway Board. As a matter of 
fact. the city has not sufficient power to 
increase the fares as under the railway 
act for Ontario municipalities cannot 
increase rai lway fares beyond a maxi­
mum of 5 cents and the city so far has 
taken no action to have this clause 
amended or changed by the Provincial 
Legislature. 

Duri1ig 1928 many conferences were 
held with the employees of the company 
in reference to their application for an 
adjustment of wages filed with the com­
pany on Jan. 30, 1928. Under the wage 
agreement, notice may be given by the 
employees under a 60-day clause, asking 
for a revision of the wage scale, and 
this notice was served by the employees 
on Jan. 30. At all of these conferences 
the employees were advised that the 
company could not pay any increase in 
wages under the existing franchise with 
he city of London. However, during 

the month of November the employees 
threatened to go out on str ike and the 
Ontario Railway and Municipal Board 
of Toronto, Ont., held a session to as­
certain if anything could be done to 
settle the question. 

Both the employees and the company 
:agreed to refer the matter to the On­
.tario Railway and :i\lunicipal Board for 
investigation, and a further meeting 
·was arranged by the Railway Uoard at 
Toronto on Dec. 18. The company pre­
sented statements of ope rating costs and 
information in reference to the addi­
tional operating costs on an adjustment 
of wages on the basis of the scale pre­
sented to the company by the employees 
at the previous conference. 

The Ontario Railway and Municipal 
Board on Dec. 29, 1928, forwarded its 
award. llriefly, the board favored an 
increase of 2 cents an hour to motor­
men and conductors, increasing the gen­
eral scale from 48 cents to SO cents an 
hour and to one-man car operators an 
increase of 2 cents an hour which would 
increase the scale from 53 to 55 cents 
an hour. Bus operators were awarded 
an increase of S cents an hour , raising 
their pay from SO to 55 cents an hour. 
A general increase of 2 cents an hour 
was awarded to all shopmen, trackmen 
and linemen. The award was dated 
from Dec. 1. 

The management took the stand that, 
as no funds were available to pay wages 
on the basis of the award, it would be 
impossible to comply with the award. 
Employees were advised of this fact 
and at the same time informed that it 
would he necessary to have the matter 
referred to the directors of the company 
for their decision. The directors met 
on Feb. 6 and decided that it would be 
impossible to operate the railway and 
pay the award made by the board and 
tl)e employees of the company were ad­
,·1sed by letter on Feb. 8 that the direc-

tors regretted that they could not com­
ply with the award made by the Ontario 
Railway and l\lunicipal Board without 
creating a serious deficit in the opera­
tion of the railway. 

·o further action has been taken bv 
the employees, who appear to realiz·e 
that the company cannot meet the award 
of the board. In fact , on several occa­
sions pay day has been deferred on ac­
count of insufficient funds to meet 
wages when due. 

Paving to Be Done By 
Sioux Falls Company 

The City Commission recently passed 
a motion requiring the Sioux Falls 
Traction Company, Sioux Falls, S. D .. 
to pave between the street car rails 
on Sixth Street between Nesmith and 
Van Eps Avenues and on Van Eps 
Avenue from Sixth Street to Tenth 
Street. In the motion the city at­
torney was instructed to take steps to 
compel the company to pave, as it was 
instructed to do by the Supreme Court 
following a decision in the case of the 
city of Sioux Falls vs. the Sioux Fall ; 
Traction Company. 

Railway Men on Baltimore 
Safety Council 

Thomas A. Cross, a vice-president, 
and H . B. Potter, vice-president and 
general manager of the United Railways 
& Electric Company, Baltimore, i\ld., 
ha,·e -been elected members of the ex­
ecutiYe committee of the Baltimore 
Safety Council. 

Parking Rules in Chicago 
Amended 

Amendments to the ordinance pro­
hibiting week-day parking on down­
town streets of Chicago were adopted 
recently by the City Council. These 
sborten the time limitation one-half 
hour in the late afternoon and correct 
certain legal errors in the original 
ordinance. The present no-parking 
hours on "loop" streets from 7 a.m. to 
6.30 p.m. will be shortened to 6 p.m. 
upon recommendation of the committee 
on street traffic regulation. 

The traffic committee which con­
sidered the matter of amendments also 
recommended that the ordinance be 
altered to permit trucks to park not 
more than 30 minutes for loading or 
unloading. The former ordinance, now 
under review by the courts, prohibits 
automobiles from "stopping" anywhere 
in the '' loop," instead of prohibiting 
"parking." This provision was not 
worded in accordance with the recom­
mendations of the traffic committee of 
the Chicago Association of Commerce, 
which sponsored the ordinance. The 
amended document corrects this defect 
and was passed with practically no 
organized opposition, indicating the suc­
cess of the no-parking restriction after 
more than a year's experience. 
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City Directors Play Small Part 
in Philadelphia Deliberations 

Declaring "no self-respecting citizen 
could continue on the Philadelphia 
Rapid Transit board of directors as a 
representative of the city unless there 
is change," Ernest T. · Trigg caused a 
st ir among City Councilmen on March 
21 in a criticism of Philadelphia Rapid 
Transit business methods. 

During the long discussion of the 
matter in which he contended city direc­
tors on the board of the rail~vay com­
pany have been reduced to a situa­
tion of complete unimportance in formu­
lating its plans and policies, l\lr. Trigg 
contributed an earnest statement calling 
for action by City Council, but he 
qualified his remarks by saying he be­
lieved the Philadelphia Rapid Transit 
Companv would act to make the citv 
directors play the part in the affairs df. 
the company they should. 

Denial Issued on 
Equitable Coach Application 

Transit Commissioner Leon G. God­
ley denied on March 28 the Equitable 
Coach Company's application for a cer­
tificate of convenience and necessity to 
operate buses in Manhattan, Brooklyn 
and Queens, New York, under the 
franchise voted bv the Board of Esti­
mate on July 28, ·1927. The franchise 
itself would be revoked by the board 
shortly, it was said at City Hall. Com­
missioner Godley's decision was on the 
ground that his inspection of a financing 
plan submitted to him by the company 
recently d_isclosed that the Equitable was 
not only "a financial cripple from the 
start" but was "suffering from a com­
plete financial paralysis" and was there­
fore in no position to supply a bus 
service commensurate with the publif' 
need. 

Revocation of the franchise will end 
further investigation by the city of the 
"slush fund'' charge raised in connec­
tion with the Equitable's unsuccessful at­
tempt to put through a merger of its 
Brooklyn and Queens routes with the 
Brooklyn-Manhattan Transit surface 
lines. 

New York Session Ends 

The 152d session of the New York 
State Legislature adjourned on March 
23 with many bills dying in committee. 
among them the transit unification hill 
for New York City. Measures that 
.passed of interest to utilities were the 
two-cent gasoline tax effective May I 
and the investigation by commissions of 
practical working of the public service 
law. l\leasures that failed were the 
ambulance-chasing legislation and the 
suburban passenger traffic inquiry hy 
Port Authority. Bills affecting New 
York City which failed of passage were 
the creation of a sanitation department 
and the hoard of control for unified city 
operation of subways, to which refer­
ence has been made before. 



Convention Plans Fast Maturing 
Program practically completed. Unusual facilities for the exhibits, 

with good arrangement for rolling stock display 

REPORTS of standing and special 
committees of the American Elec­

tric Railway Association made at a 
regular meeting of the executive com­
mittee held at association headquarters 
in New York on March 22, 1929, in­
dicate that the association's work for 
the year has been advanced since the 
last meeting, and that plans for the 
annual convention are rapidly taking 
definite shape. At the same time, re­
ports made by the presidents of the 
several affiliated associations reflect 
the progress being made by commit­
tees of the Accountants, Claims, Engi­
neering and the Transportation and 
Traffic Associations. 

T. A. Kenny, chairman of the 
program committee, reported that the 
convention program has been prac­
tically completed, and that the various 
speakers selected are being invited to 
pa rticipate. Chairman J. H. Hanna, of 
the exhibit committee, expressed his 
gratification at the progress made in 
completing the new exhibit hall at 
Atlantic City, and was quite confident 
that the facilities afforded by the new 
auditorioum would amaze and delight 
the entire industry. 

Chairman Hanna called particular 
attention to the unusual facilities that 
will be available for a representative 
car exhibit. The space for showing 
cars will be on a decorative plaza 
which is being built on the ocean side 
of the boardwalk in front of the new 
auditorium, with space for fifteen city 
type cars on curved tracks laid on this 
plaza and with direct track connections 
from one of the streets at the side of 
the auditorium. In this setting, it was 
the consensus of opinion, this year's 
car exhibit will be in the finest spot 
for the purpose to be found anywhere 
in the country. It was considered im­
portant, therefore, that a really repre­
sentative exhibit of modern cars be 
staged for the publicity value to the 
industry which would result from the 
location that is to be available this year. 

Chairman Hanna reported that the1 e 
have been only two affirmative replies 
tn letters of inquiry sent to car builders 
regarding their plans for exhibiting 
modern types of cars, and he requested 
the co-operation of the executive com­
mittee and the special manufacturer's 
committee in arousing the car builders 
to an interest in the importance of this 
exhibit. 

REPORT ON p ACIFIC COAST CONFERENCE 

Reports of other standing and special 
committees included those on publicity, 
membership, finance, national relations, 
publications, hotel arrangements, Coffin 
Award, education, insurance, research, 
taxation and street traffic economics. 

Managing Director L. S. Storrs re­
ported on the conference of Pacific 

Coast executives recently held in Sau 
Francisco under the auspices of the 
Advisory Council. He felt that the plan 
of holding a series of similar con­
ferences in various sections of the 
country should be pushed. J. N. Shan­
nahan, chairman of the Advisory 
Council, asked for an expression of 
opinion from the members of the execu­
tive committee as to the value of sec­
tional meetings of this kind. It seemed 
to be the consensus of opinion of the 
entire executive committee that such 
sectional meetings for principal operat­
ing executives, with no fixed program, 
for the frank discussion of the prob­
lems and outlook for the industry, are 
very much worth while. Past-presi­
dent W. H. Sawyer declared that the 
justification and need for such meet­
ings was so manifest as not to warrant 
discussion, the only question being the 
number of meetings of this kind which 
the chairman of the Advisory Council, 
the president of the association and 
the managing director could find the 
time to attend. 

Managing Director Storrs informed 
the executive committee of his accept­
ance of the position of executive chair­
man of the board of directors of the 
United Railways & Electric Company, 
Baltimore, which would necessitate his 
resignation as managing director, to 
become effective April 1, 1929. Mr. 
Shannahan expressed the regret which 
the industry, the association and the 
Advisory Council would feel at this loss 
of the active services of Mr. Storrs, 
and suggested the appointment of a 
committee to draw up suitable resolu­
tions regarding the service which Mr. 
Storrs has performed for the industry 
during the four years since he under­
took the work as managing director. 

CAR BUILDERS! 
Action 

has certainly started 
on the 

1929 Car Exhibit 
Space applications won't 

· be mailed until 

APRIL 12 

But 

Twin Coach Company 
Perley A. Thomas Car Works 
have already requested Track Space 

for Street Cars on the 

BOARDWALK PLAZA AT 
ATLANTIC CITY · 

Splendid for a Starter! 

C. D. Emmons, president United Rai\1 
ways & Electric Company, Baltimore 
and past president of the association 
expressed his gratification of the fac 
that the Baltimore management ha, 
chosen Mr. Storrs, with his broad vie,.. 
of the industry's problems and outlook 
to apply this wide experience towa 
the solution of Baltimore's transporta 
tion problem. Mr. Emmons said tha 
the association's loss will be Baltimore'1 
gain and that the entire United Rail­
ways organization would welcome Mr 
Storrs' leadership. 

Those present at the meeting of the 
executive committee included the fol­
lowing: President J. P. Barnes, pre­
siding; J. H. Hanna, C. E. Morgan 
G. A. Richardson, L. S. Storrs, R. P 
Stevens, 0. H. Bernd, L. F. Wynne, 
W. H. Boyce, T. W. Casey, Paul ~ 
Wilson, E. P. Waller, W. F. Cutler, 
J. R. Fitzpatrick, H. B. Potter, Carroll 
Burton, M. B. Lambert, W. M. Wam­
pler, W. H. Sawyer, F. R. Coates, J. 
N. Shannahan, C. D. Emmons, F. W. 
Doolittle, T. A. Kenny, H. L. Geisse, 
C. S. Hawley, J. W. Welsh, Labert St. 
Clair, Leslie Vickers, E. J. Murph , 
J. A. Miller, Jr., Charles Gordo , 
Freddie Dell,G. C. Hecker, E. E. Bodin 
The tentative date selected for the ne. t 
meeting is May 2, 1929, at Washing­
ton, D. C., at which time the United 
States Chamber of Commerce will 
convene in annual meeting. 

Indianapolis Employees Press 
Wage Demand 

Oral arguments were heard recently 
by the Indiana Public Service Cmn­
mission on the motion of the Indian­
apolis Street Railway to postpone until 
·next year further consideration of the 
request of the employees of the com­
pany for a wage increase. The case 
originated several weeks ago when the 
employees filed a formal petition for a 
wage boost. A company motion to 
dismiss the petition was overrul 
shortly afterward and then the compa 
granted slight increases based on ti 
increase in its net earnings in 19 
over those of 1927. 

Attorneys for the employees insisted 
that the original petition should be coir­
sidered at once by the commission. 
They suggested that the company and 
its employees "might get together and 
iron out their differences." 

David E. Watson, attorney for the 
company, contended the company's pres­
ent financial condition will warrant no 
wage increases. He said that com­
pulsory payment of more than a_ com­
pany is able amounts to confiscation of 
property. 

Ten-Cent Fare Sought in 
St. Catharines 

The Canadian National Electric Rail• 
ways has applied to the City Council 
of St. Catharines for a IO-cent fare on 
its local lines. Under the franchise, the 
railway has power to charge 8 cents. 
The present fare is 7 cents. 
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Equipment Men Urge Early 
Reservations for Meeting 

Selection of the Lafayette Hotel, 
Lexington, Ky., as headquarters for 
the July 24-26 meeting of the Electric 
Railway Association of Equipment 
Men, Southern Properties, has just 
been announced by A. Taurman, pres­
ident. Rates for rooms are $2.50, $3 
and $3.50 for a single room and $5 
and $6 for a double room. Members 
are urged to make reservations early. 
If reservations are not available at the 
Lafayette, members are referred to the 
Phoenix Hotel, a short distance from 
the Lafayette. 

Preparation of the program is under 
way and suggestions on topics for 
discussion are solicited. 

Vancouver "Buzzer" 
Has New Top 

The decoration or heading for the 
front page of "The Buzzer," official 
pamphlet of the British Columbia Elec­
tric Railway, Vancouver, B. C., was 
selected by W. G. Murrin, president, out 
of 158 submitted in the recent contest. A 
graphic representation shows Mr. Pub­
lic pressing the button for service, and 
the trainmen, the bus driver, the 
mechanic, the office man and the 
stenographer rushing in the manner of 
good public utility employees to give 
him service. The design is the work of 
F. A. Wilson, who received the $25 
prize. 

Gas Tax Passes in Illinois 
The Illinois 3-cent gasoline tax bill 

was signed recently by Governor Emer­
son, ;ifter being passed by both houses 
of the Legislature by a wide majority 
of votes. It will go into effect on Aug. 

COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 

April S - Metropolitan Section, 
American Electric Railway Associa­
tion, 33 W. 39th Street, New York, 
N.Y. 

April 12-Maryland Utilities Asso­
ciation, Annual Meeting, Hotel 
Emerson, Baltimore, Md. 

May J-3-Jndiana Public Utilities 
Association, Indiana Gas Association 
and Indiana Electric Light Associa­
tion, annual joint convention, Hotel 
Gary, Gary, Ind. 

May 13-15 - National Highway 
Traffic Association, annual meetiog, 
Stevens Hotel, Chicago, Ill. 

May JS-Association of Electric 
Railway Equipment Men, Middle 
Atlantic States, semi-annual meet• 
ing, Wilmington, Del. 

June 3-6-National Association of 
Purchasing Agents, Annual Conven­
tion, Hotel Statler, Buffalo, N. Y. 

June 5-7-Canadaan Electric Rail­
way Association, annual convention, 
Montreal, Quebec. 

June 21-22- New York Electric 
Railway Association, Bluff Point, 
N.Y. 

Ju,ee 27-28-Central Electric Rail­
way Association, Michigan City, Ind. 

July U-26-Electric Railway Asso­
ciation of Equipment Men, Southern 
Properties, Lafayette Hotel, Lex- · 
ington, Ky. 

Aug. 15-16 - Wisconsin Utilities 
Association, Transportation Section, 
Hotel Northland, Green Bay, Wis. 

Aug. 27-National Association of 
Railroad and Utilities Commission­
ers, Glacier National Park, Mont. 

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

Paving Relief in Alexandria1 Va. 

I. Provision is made for a tax of 3. 
cents a gallon on gasoline used in all 
motor vehicles operating over the public 
highways of the state. It provides a • 
division of the tax money of 2 cents to 
the state and 1 cent to the counties. 
The estimated annual yield of $21,-
000,000 will be used for completion of 
the state's hard roads system. Opposi­
tion to the measure came chiefly from 
Chicago members who asked for an 
equal split of the revenue between the 
state and the counties and a share to be 
used on maintenance of city streets in 
Chicago. 

A measure relieving the Mount Ver­
non, Alexandria & Washington Electric 
Railway of its proportionate cost of per­
manent improvements, along its right-of­
way in Alexandria, was adopted by the 
City Council on March 22. 

Help in Paying for Paving Sought 
in Baltimore 

The United Railways & Electric Com­
pany, Baltimore, Md., has asked the city 
to finance the company's share of paving 
on several streets to the amount of $210,-
000, the United to repay the money fo 
five annual installments without interest. 
A similar agreement is said to have been 
entered into under a previous admin­
istration. The Board of Estimate has 
taken the subject under consideration. 

This action by the local authorities 
was taken by them to lighten the 
burden of the railway in the pro­
posed repaving of seven blocks of King 
Street, which will necessitate an ex­
penditure of approximately $25,000, of 
which the railway would have had to 
pay $11,480. 

Gardner L. Boothe, president of the 
company, assured the Council that new 
rails and ties would be installed when 
the repaving work is started by the city. 
He said this. would cost approximately 
$10,000. 
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Jurisdiction of Minnesota 
Commission Supreme 

Street railway lines in Minnesota will 
remain under the jurisdiction of the 
:\Iinnesota Railroad and Warehouse 
Commission. Bills introduced in both 
houses of the present Legislature to re­
peal the Brooks-Coleman act, which 
placed fixing of valuation, setting of 
reasonable rate of return on the prop­
erties and making of passenger rates, 
were killed in the committees, after sev­
eral hearings, by means of indefinite 
postponements. The Senate general 
legislation committee acted first and the 
House committee took similar action 
March 14. The stand against the repeal 
of the Brooks-Coleman act was made on 
the theory that control of transit lines 
might better continue where it has 
rested for several years than be placed 
in the hands of the governing bodies of 
the three principal cities, Minneapolis, 
St. Paul and Duluth. 

Public hearings on a bill to create a 
metropolitan zone with one rate of fare 
in the Twin Cities will be set. There 
is much opposition from Minneapolis to 
this bill. The cities now have the same 
rates, but a second fare must be paid 
after crossing the line from one city to 
the other. 

Parking Laws in Effect in 
Baltimore 

After years of effort, Baltimore has 
put into effect a new ordinance which 
prohibits parking of automobi les on two 
of the important downtown streets. Pre­
vious efforts to pass such an ordinance 
always fai led when the merchants 
claimed such action would hurt their 
business. A recent fire on one of the 
streets, during which parked auto­
mobiles hampered the firemen, aided in 
passage of the ordinance. The United 
Railways & Electric Company favored 
the ordinance on the ground that it 
would speed up service. 

Under the ordinance, parking is pro­
hibited on Lexington Street between 
Charles and Liberty Streets at all times; 
from 7 :30 a.m. to 6 p.m. between Lib­
erty and Howard Streets and between 
Aisquith and Caroline Streets; on 
Fayette Street from 7 :30 a.m. to 6 p.m. 
between Greene and Holliday Streets 
and at all times between Fallsway and 
Broadway. 

Numbering Car Lines 
in Spokane 

A system of numbering railway lines 
has been adopted by the Spokane United 
Railways, Spokane, Wash., and will be 
put into effect April 1, according to 
A. J. Schulthess, general superintendent 
Under the plan each line will have a 
number, there being 27 lines in all. 
North and east lines will have odd num­
bers and south and west lines even 
numbers. The numbers ~re to be painted 
in black on white dash signs. The illu­
minated deck signs giving the name of 
the line will be retained. 



Recent Bus Developments 

New Lines Established by 
Northern Ohio 

The Northern Ohio Power & Light 
Company through its subsidiary, the 
Cleveland-Akron-Canton Bus Company, 
established two new bus lines March 24, 
one through line from Cleveland to 
Dennison and a through line from Mas­
s illon to Dennison. The two lines con­
verge at Dover. The l\Iasillon line will 
supplant the electric line as soon as the 
Ohio Public Utilities Commission passes 
upon the application of the company for 
abandonment. The hearing is set for 
April 2. 

The through service hetween Cle,·e­
land and Dennison will be operated on a 
two-hour schedule from 7 a.m. until 7 
p.m. The Massillon-Dennison line will 
also be operated on a two-hour schedule 
from 5 a.m. until 11 p.m. Going north, 
buses leave Dennison at 5 o'clock in the 
morning and every hour until midnight. 
The bus leaving at 5 o'clock goes to 
Massillon. The one leaving at 6 o'clock 
_goes to Cleveland, thus alternating dur­
ing the entire period co,·ered by the 
schedule. 

As all of its franchi ses for the inter­
urhan line between :'llassillon and 
Uhrichsville have expired with the ex­
ception of one in the village of Navarre, 
the company expects little delay in se­

-curing an order for ahandonment. \Vhen 
the line is discontinued, a 30-minute 
local service will be established between 
Dover and New Philadelphia. Local 
service will also be established between 
.Massillon and Navarre. The company 
announces that additional through and 
local service will be supplied as rapidly 
a s the riding demands. 

The company will use Yellow coaches 
in this service and has purchased addi­
tional new 29-passenger \Vhite buses to 
take the place of the Yellows which 
were transferred from other lines. 

From Taunton to Middleboro 
The East Taunton Street Railway has 

petitioned the Massachusetts Depart­
ment of Public Utilities for permission 
to run a bus line from Taunton to l\Iid­
dleboro, l\Iass. 

-----
Pennsy, B.&O. and Mitten 

to Supply Service 
Co-ordination of all bus service in 

the Philadelphia district is planned by 
the Pennsylvania Railroad, the Balti­
more & Ohio Railroad and the Phila­
delphia Rapid Transit Company in the 
interest of operating economy on routes 
connecting Philadelphia with New York, 
Baltimore and New Jersey seashore 
points. According to Charles W. Gal­
loway, vice-pr~ident Baltimore & Ohio, 
the proposal would carry a guarantee 
o f responsible operation, submission to 
fa ir regulation, provision for bus ter-

minal facilities and the assurance of 
certain revenue not obtainable under 
present conditions "which could be ap­
plied to public highways." He made it 
plain that the railroad would insist on 
the pro,·ision of adequate high-speed or 
surface-car subwav facilities to the ter­
minal location before the actual con­
struction was authorized. 

Would Prepare for Buses on 
Massachusetts Line 

Selectmen of Wakefield, Stoneham 
and Winchester recently received pet­
titions from the Eastern Massachusetts 
Street Railway, seeking permission to 
discontinue the present service by rail­
way between \Vakefield and \Vin­
chester by way of Stoneham for the 
purpose of substituting bus service. 
The petitions request the change be­
cause of the extensive plans in \Vin­
chester to widen and straighten Forest 
Street, through which the railway 
runs. It will retain the line between 
Arlington and \Vinchester. 

Bus Revenues Exceed Car 
Revenues in New Jersey 

For the first time in the history of 
the Public Service Corporation of New 
Jersey hus revenue during 1928 ex­
ceeded car revenue, although the number 
of car passengers still substantially 
exceeds the numher of bus passengers. 
Business by bus has grown from l ,952-
059 passengers in 1923 to 211,565,-
713 in 1928, while the number of trolley 
passengers in 1923 was 354,194,933 con­
trasted with 331,568,468 in 1928. 

An analvsis of the traffic stati stics 
shows a decrease of 29,504,597 in the 
number of street car passengers and an 
increase of 45,485,765 in the number of 
bus passengers. This result is ac­
counted for by the substitution, in many 
instances. of bus for car service and by 
bus lines taken over or put in service. 

Concerning the transportation situa­
tion, President l\IcCarter says : 

Substantial progress was made during 
the year in carrying forward the policy of 
co-ordinating transportation facilities. Our 
efforts are directed towards the creation 
of a transportation system in which street 
cars, buses and other units, as their opera­
tion may be undertaken, will be utilized 
so as to provide a maximum service and 
effect economy by the elimination of waste 
and duplicate service and the combination 
of construction, maintenance and operating 
activities to reduce overhead expense. 

Regarding the initial experiment with 
the operation of taxicabs, the report of 
the company says : 

Operation of the Yellow and Public Serv­
ice Cab Companies of Camden, with a com­
bined Aeet of 58 cabs, was taken over in 
May, and results under our management 
have been encouraging as to future pos­
sibilities. 
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Toronto Expands Its Bus Servic 
By securing the franchise for 

Royal Blue Lines Company, Boston 
Mass., for Toronto and all points within 
Ontario, the Toronto Transportati 
Commission has made a notable exten­
sion to its coverage for tourists an 
sightseeing parties. As the C a11adian 
Fi11a11cial Post points out, since the 
commission's subsidiary, Gray Coach 
Lines, has the franchise for the Grav 
Line, it enables the commission to fur­
nish exclusive service in the proviin 
for•the only two large sightseeing and 
tourist organizations in the United 
States. 

According to D. \V. Harvey, general 
manager Toronto Transportation Com­
mission, operating the railway and bus 
system owned by the city of Toronto. 
the Royal Blue Lines agreement is for 
a period of two years, and is renewable 
at expiration. There is only a nominal 
cost attached to this extra service, but the 
Toronto commission will secure the ad­
vantage of the international advertising 
done by the Royal Blue Lines Company 
in all the large cities in the United 
States and Canada. 

A number of the commission's coaches 
will be painted blue and carry the Royal 
Blue Lines insignia. The number will 
be small at first, and will be increased 
as business warrants. 

These coaches bearing the insigni 
of the Gray Lines and the Royal Blue 
Lines are used for sightseeing pur­
'poses only, and are quite separate from 
the Grav Coach Lines' motor coaches 
which operate an interurban ser\'ice 
from Toronto to points in Canada and 
the United States. 

The Toronto Transportation Commis­
sion and its subsidiarv, Grav Coach 
Lines, IIOW have contact· with practically 
e,·ery tourist agency on the N"orth 
American continent. 

Railroa<ls Free to Organize 
Bus Subsidiaries 

The Interstate Commerce Commi~­
sion has ruled it cannot regulate or 
forbid organization of bus subsidiaries 
by railroads, or collect excess profits 
from such subsidiaries. The decision 
apparently validiates the already ex­
tensive activity of railroads in bus op­
eration, and permits them to expand it 
whenever they feel it necessary to med 
competition. The decision also em­
phasizes the absolute freedom from 
regulation of interstate bus and truck 
operation. 
· A. Jal off, doing business as "Co­
lumbia Stage," operated 40 buses be­
tween Portland, Astoria and Seaside. 
Ore. In 1924 the Spokane, Portland 
& Seattle Railroad, feeling competition. 
incorporated the S. P. & S. Transpor­
tation Companv and installed bus sen·­
ice between Portland and Astoria. 
paralleling its tracks and also Jaloff's 
service. 

Jaloff appealed to the I. C. C., claim­
ing that organization of the bus sub~ 
sidiary was in violation of the trans-



I 
I 

I 

purtation act, which says that a railroad 
must, before extending its lines, get a 
cert ificate of convenience and necessity 
from the commission. He also claimed 
that the a rticles of incorporation of 
the rai lroad did not permit it to or­
ganize the bus line. 

The commission ruled against Jaloff 
on both points and decided that the 
rni lroad did not have to report its 
e;;rnings from the bus line under the 
excess profits clause of the Transpor­
ta tion Act. It ruled, however, that 
where a railroad offers through rates 
,·ia a train and bus combination, it 
must separate the train earnings so 
they may be reported. 

Substitution Proposed in 
Greenville 

Recommendation that the Mi ss issippi 
Power & L ight Company be granted per­
mission to substitute buses for its st reet 
cars in Greenville, Miss., was made at a 
meeting of the street railway commit­
tee of the City Council wj th E. J. Lenz, 
district manager of the power com­
pany. The buses would be operated on 
the schedule of rates submitted the 
City Council by L. V. Sutton, vice­
president and general manager Mis­
sissippi Power & Light Company, at 
the meeting of the Council held on 
:\larch 5. That schedule called for a 
IO-cent cash fare. Tokens would be 
.,old at three for 25 cents. Weekly 
pt·rmits would be sold for 25 cents, and 
the rate of fare with the permit would 
he 5 cents for each ride. The proposed 
substitution will come before the Coun­
,cil for action in April. 

Would Extend Line in San Diego 
.\pplication made by the San Diego 

Electric Railway to the city for a 
franchise to extend its National Ave­

Receivers Sought for Indiana 
Company 

Suit asking that a receiver be ap­
pointed for the South Side Motor 
Coach Company, of Indianapolis, has 
been filed in Superior Court by Orville 
P. Fqreman, former attorney for the 
company. The bus company was sold 
recently to the Beech Grove Traction 
Company. Mr. Foreman alleges that 
he acted as attorney for the defendant 
during the sale and asks judgment for 
$2,500 against the company. Gilbert 
E. McFarland and Frank Stuck, the 
owners of the company, sold the prop­
erty to the railway for $22,500, accord­
ing to the complaint. Charges are 
made that the bus company is insolvent. 

The suit has no connection with the 
ntw owners of the coach company 
property, C. F. Schmidt, president of 
the Beech Grove Traction Company, 
declared. He said the coach company 
still was intact as a partnership and 
the suit was against the partnership. 

Control Bill Before 
New York Assembly 

The New York Senate on }.larch 22 
passed and sent to the Assembly the 
Thayer bill, bringing under control of 
the Public Service Commission all 
stages, buses or motor vehicles operat­
i11g between fixed terminals or over reg-
clar routes -as common carriers. · 

Buses Succeed Cars on 
Wisconsin Line 

The Wisconsin Public Service Cor­
poration has recently abandoned inter­
urban lines from Green Bav to Kau­
kauna and to Duck Creek. as well as 
two city lines. Service is continued 
with buses. 

No Flat-Rate Cabs in 
Springfield, Mass. 

nue bus line a distance of approxi-
111ately one n1ile has heen granted. Sub- ·­
sequently application was made the 
California Railroad Commission for a 
certi ficate of convenience and necessity 

Flat-rate taxicab service has been 
practically eliminated from the realm 
of possibilities as far as Springfield, 
Mass., is concerned. The transportation 
board decided on March 4 that such 
taxicabs "would not be for the best in­
terests of the people or other public car­
riers of this city." The board was aided 
in its decision by reports of \Vorcester's 
recent experience with flat-rate cabs 
and it hesitated little in pronouncing 
this type of service undesirable. 

to cover the extended operation. 

To Test Reduced Bus Fare in 
Boston Suburb 

Public trustees of the Boston Ele­
vated Railway will establish a 6¼-cent 
!ms fare, for a test period, from Mat­
tapan Square to Cleary Square and 
from Cleary Square to \Volcott Square, 
Readville, in either direction. At pres­
ent the unit bus fare is IO cents for 
the entire distance from Mattapan 
Square to Wolcott Square, but the 
majority of the riders use part of the 
scn·ice either between Mattapan Square 
and Cleary Square or between Cleary 
Square and Wolcott Square, and would 
save the difference in fare. The IO-cent 
hus fare would remain in effect for those 
who ride beyond Clean• Square in either 
direction and for thos~ who transfer. 

The subject of flat-rate taxicabs 
was discussed at length at a meeting of 
the board on Feb. 18. RepresentatiYes 
of concerns seeking to enter the city 
and establish a business of this sort were 
heard, as well as officials of the local 
taxicab companies and President Clark 
V. Wood, of the Springfield Street 
Railway. 

The board also received communica­
tions from the Central Labor Union 
and from the local branch of the Amal­
gamated Association protesting against 
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the flat-rate sen·ice. Councilman Homer 
E. Barton, a member of the transporta­
tion board, sent a letter to Chairman 
Henry A. Booth in which he described 
the confusion caused by flat-rate cabs in 
\Vorcester, Mass., and voiced his strong 
opposition to the proposal. He said: 

The taxicab situation got out of hand at 
\Vorcester on account of the flat-rate sys­
tem. They were everywhere and if they 
were let loose in Springfield with its lim­
ited business district a serious traffic prob­
lem would be created. I am opposed to 
any let-down in the present regulations. 

Enthusiasm for Courteous 
Drivers in St. Louis 

In an endeavor to reduce street ac­
cidents in St. Louis the St. Louis 
Public Service Company, the St. Louis 
Bus Company and the People's l\1otor 
Bus Company are co-operating with 
the Courteous Drivers Club recently 
formed by the St. Louis Safety Council. 
Motormen and bus drivers are being 
urged to join the club and to carry its 
insignia upon their vehicles. Approx­
imately 25,000 persons have joined the 
club, hundreds of them residing out­
side of St. Louis. In fact members 
are from sixteen states, having become 
interested in the movement through 
speeches broadcast hy Colonel Courtesy 
from Radio Station Kl\1OX, the ''Voice 
of St. Louis." The two slogans of the 
club are: "Be Courteous and Save A 
Life" and "Drive Safe and Stay Alive." 
The code of driving promulgated by 
the club covers twelve rules. 

Safety Work Continues 
on Ohio Lines 

Chairmen of departmental safety com­
mittees of the Indiana, Columbus & 
Eastern Traction Company and the 
Dayton & Columbus Transportation 
Company were elected at the semi-an­
nual meeting of the committees held 
in Springfield, Ohio, on March 15. The 
organization has been functioning five 
years. and during this period the em­
ployees of various departme?ts have 
submitted 369 safety suggest10ns, 279 
of which have been definitely acted 
upon. Ten inspections of the entire 
property have been made durin_g t~is 
period. Since the safety orgamzatton 
has heen in existence, railway cars have 
operated on an average of 20,835 miles 
per traffic accident, and the buses 18.-
500 miles per traffic accident. 

Bus Service Started to Plant of 
American Chatillon Corporation 
The Rome Coach Company, Rome. 

Ga., a recently organized subsidiary of 
the Georgia Power Company, has 
started a service of buses for workers 
and visitors to and from the plant of 
the American Chatillon Corporation. 
This service is operated in co-ordination 
with the railway system under the direc­
tion of T. S. Sloan, division manager. 



Financial and Corporate 
of the council, and one to be "a 
resentative appointed by the board o 
directors of the company from 
own number." This gives the st 
holders, through the board of directo 
elected by them, a direct representa · 
on the board of trustees. The new 
continues the power of the truste Ta coma-Seattle Line Sale 

Continued 
Action on the confirmation of the sale 

of the Puget Sound Electric Railway's 
Tacoma-Seattle interurban line has been 
continued for ten days by Judge J. 
Stanley Webster in federal court, on 
request of Scott Z. Henderson, receiver 
for the interurban, who asked a stay 
until Judge E. E. Cushman returned 
to the city. A possibility exists for 
a new call for bids. The court is now 
considering four bids, as follows: 
Louis Rosenthal, San Francisco, $360,-
000, for the entire interurban prop­
erty ; The Puget Sound Electric Com­
pany, Seattle, $348,208 for the right­
of-way and operating property; Perry, 
Buxton, Doane Company, Boston. 
$251,873 for the entire property, and 
$191 ,878 for the operating property 
alone; the Hofius Steel & Equipment 
Company and the Hyman :Mich~als 
Company, $178,250 for the operating 
property. 

Cessation of Massillon Service 
The Northern Ohio Power & Light 

Company will abandon its Massillon 
street car system on April 26 and dis­
continue all service. The rails are to be 
taken up and streets placed in repair. 
The Massillon system was built more 
than 25 years ago. Some two years ago 
the City Council granted The Fidelity 
Transportation Company the right to 
operate buses over streets adjacent to 
the car lines. Since that time the rail­
way has been endeavoring to discon­
tinue service. Its franchise does not ex­
pire until 1932. 

The railway has had a fare of 8 cents 
cash, with four tickets for 25 cents. 
The bus company is to receive a 10-cent 
flat fare. Permission to remove the 
lines was granted by the City Council 
on March 25. The property of the Mas­
sillon Street Railway System is valued 
at approximately $600,000. Abandon­
ment of the Massillon line fits in with 
the general plan to remo\'e the inter­
urban from Massillon south to Uhrichs­
ville, referred to elsewhere in this issue. 

Atlantic City & Suburban Road 
to Liquidate 

Unable to meet expenses for several 
years the Atlantic City & Suburban 
Railway, which has been operating be­
tween Atlantic Citv, Absecon and 
Somers Point, N. J.; since 1902, will 
abandon the service, remO\·e its tracks 
and sell its equipment. P. R. Goldy, 
receiver for the company, denied that 
the company was planning a bus serYice. 
Real estate holdings and equipment will 
be sold as speedily as possible and the 

This road is paralleled throughout prac­
tically its entire length by the fast elec­
tric line of the Atlantic City & Shore 
Railroad. 

Eastern Massachusetts 
Net Up 

Retums for 1928 show an improvement of 
$220,729-situation reviewed-public . 

control extended 

Stockholders of the Eastern Massa­
chusetts Street Railway, Boston, Mass., 
held their annual meeting on March 4. 
In the management of the road they 
have no other power now, under public 
control, than to elect a board of di­
rectors which can act merely in an 
advisory capacity, and keep the organ­
ization intact until the property is 
returned to them. At this year's an­
nual meeting they made no change in 
the directorate, voting unanimously 
for the old board. The board will meet 
later to elect its own chairman. 

Since the issuance of the last annual 
report of the public trustees, the Mas­
sachusetts Legislature has enacted a 
new public control act extending public 
control for five years more: In certain 
respects the present act differs from 
chapter 188, acts of 1918. The chief 
difference between the two acts is in 
the constitution of the respective boards 
of trustees. The present act provides 
for a board of five trustees to be ap­
pointed by the Governor, with the 
advice and consent of the council. The 
new act provides for a board of three 
trustees, two to be appointed by the 
Go\'ernor, with the advice and consent 

fix and regulate rates and fares an 
determine the character and exten 
the service and the facilities to be 
nished, and a similar authority to 
such rates and fares as in their j 
ment will produce sufficient inco 
meet the cost of the service, w 
includes all fixed charges and <livid 

The new act eliminates various 
visions about the taking over of 
property and franchises of the 
State Company, which are no lo 
pertinent, and provisions about 
initial capitalization, which was s 
by the old act. It also eliminates 
tain provisions as to the issue of s 
bonds not exceeding $4,000,000, 
which if the earnings of the com 
were not sufficient to pay instalm 
of such bonds as they matured, 
trustees could call upon the treasu 
and receiver general of the Comm 
wealth to purchase them and assess 
cost upon the cities and towns in wh 
the company operates. The new 
also eliminates provisions about a 
serve fund of $500,000. Under it 
powers of the directors are increased 
respect to contracts for the acquisit 
or abandonment of lines. This is mad 
apply to bus lines as well as street _r 
way lines, any such contract requ1r 
the consent of the directors. 

The annual report, which came f 
the Board of Public Trustees, 
presented by the chairman of 
trustees, Arthur G. Wadleigh. 
showed income of $9,248,119 for 
year 1928, compared with $9,625, 
in 1927, a decrease of $377,315. R 
enue from bus operation, howe 

COMBINED INC0:\1E STATE~IENT OF EASTERN MASSACHUSETTS STREET 
FOR ALL DISTRICTS 

Street car revenue . . .. ................... . .. .. .... . 
Auto bus revenue ... . •• . •. ...........• . .....•..• . . . .. 
Exprese and other revenue ......•......... . ..•..• .• . .. 
Rentals, advertising, etc ... . ......... . ........... .... . 
From eale of power . . ... •. ........................ • .. 
Interest and other income ..................•..•. .•.. . 

Total revenue ......• . • ........................•... 

Expcn•ea: 
Way and structures .. .. .... ....................... ..• 
Equipment ..•....... . . .............................. 
Po\\·er .... ........ ..... ... ............. . ........... . 
Car operation .. . . . • .....................•........ . .. 
Injuries and d1>mages ............................ .. •. 
Insurance ........... ................ , .... • .... , • ••• 

*:;·t e:r::a~::::::::::: :::::::::::::::::::::::: ::: : 
General wages and expenees .................•... .... . 
Peneione .......... . ..... ....................... .. . . 
Group ill8urance .......... .....................•..... 
Stationery and printing . .. . ....... · .........•......... 
Stores and garage expe118ea . .................•...• .. . • 
Miscellaneoua expeneee ....... .................... ... . 
Auto bUl! expenees ... . ....... .................... ... . 
Survey and study of property . .....•...•....•. , ••. . . .. 

Total operating expenees .. ...............•.....•... 

Total operating expense• and taxes ................ ..• . 
Gross income . ......... . ....... .............. ... . .. . 
Interest and rentals ..•.....•.... ............... ..•... 

Net income ....•..•.••• . .. .. . ..•.........••... .. •. 

1928 
$8,090,020 

431,357 
31,0 ◄ 2 

188.882 
264, ◄57 
2◄ 2,361 

$9,248,119 

$1,055,021 
882,453 

1,215,992 
2,194,210 
23 ◄,469 
75,592 
18,708 
80,622 

246,595 
23,644 
73,39◄ 
32,854 
60,516 
47,083 

441,193 
32,058 

$6,714,'04 

$7,079,163 
2,168,956 
1,176,167 

$992.789 

1927 
$8,472,602 

381,375 
36,773 

190,171 
262,275 
282,238 

$9,625,434 

$1,221.227 
1,2◄ 0, ◄98 
1,270,720 
2,2◄ 9.449 

252,050 
73,003 
15,217 
82,382 

241,583 
22,2◄ 2 
69,31 ◄ 
33,917 
56,652 
◄ S,307 

399,221 

$7,272,782 

$7,631,676 
1,993,758 
1,221,698 

$772,060 

receipts applied to claims of creditors. Not&-Ilaliu denote decrease. 
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1 
hich is included in the figures quoted, 

~howed an increase from $381,375 for 

[

927 to $431,357 for 1928. There were 
asses during the year in railway rev­
nue, express service, rentals and in­

~erest on income. The only items that 
showed gain were the auto buses and 
P1e sale of power, the latter item show­
fng an increase from $262,275 in 1927 
o $264,457 in 1928. 
Ex p e n s e s were reduced. They 

mounted to $6,714,404 in 1928 for 
urely operating functions, as against 
7:02,782 in 1927. The items which 
ost less in 1928 than in 1927 were way 
nd structures, equipment, power, car 
peration, injuries and damages, rent 
f track, and stationery and printing. 
he items that cost more in 1928 then 

n 192i were insurance, law, general 
vages, pension, group insurance, stor­
ge and garage, auto bus expenses, 
urvey and study of property. 

Computing taxes and other fixed 
harges it is found that the net income 
or the year was $992,789. This is 

,729 more than the net income in 
927. The increase in the net income 
s due to savings. 

Operating expenses include charges 
or depreciation amounting to $824,007 
n 1928 and $848,467 in 1927. During 
he year 1928 $1,169,090 of the de­
reciation reserve was applied to recon­
truction and amortization. 

Change on P.R. T. Board 
At the annual stockholders' meeting 

f the Philadelphia Rapid T ransit Com­
any, Philadelphia, Pa., N. H . Pettitt 
vas elected a director to succeed L. \V. 

ackett. He is chairman of the Com-
1ittee of Employes Co-operative Asso­
iation. 

m Denver Directorate 
Stockholders of the Denver Tram­

ay, Denver, Col., at their annual 
eeting accepted the resignation of J. 
. Rullock, Providence, R. I., as a 
ember of the board of directors. In 
is place they elected F . E. Kingston, 
artford, Conn. W . A. Doty, secrc­

ary, also was elected to the board and 
vas given the additional office of trea-
urer, succeeding the late H . J. Alex­
nder, of Denver. 

251,824 Available in San Diego 
The San Diego Electric Railway, San 
iego, Cal. , reports to the Railroad 

mission its 1928 operating revenue 
t $1,659,767, compared with $1 ,676,501 
or 1927. Operating expenses, exclud­
ng taxes for 1928, are $1,384,800 and 
1,381,324 for 1927, leaving a net oper­
ting revenue of $274,967 for 1928 and 

5,176 for 1927. During 1928 taxes 
barged to operation amounted to $120,­

• and for 1927 to $124,387. Deduct­
ng the taxes leaves operating income 
f $154,880 for 1928, and $170,789 for 
927. Adding the non-operating income 

of the company to the operating income, 
and deducting non-collectible revenue 
and rents, results in a gross corporate 
income of $251,824 for 1928, compared 
with $263,055 for 1927. 

Substantial Improvement Shown 
by Iowa Interurban 

Net earnings of the Waterloo, Cedar 
Falls & Northern Railway, Waterloo, 
Ia., for 1928, after operating expenses 
and taxes, were more than 90 per cent 
greater than that of 1927, and 620 per 
cent in excess of those of 1925, being 
the largest net result since 1917. Net 
income for 1928-$203,734-is equal to 
3¼ per cent on the first mortgage bonds. 
All this money has gone back into the 
property in renewals and extensions, 
thereby enabling it to handle with effi­
ciency the steadily increasing business. 

A condensed comparative statement 
of operations for the past four years 
fo llows : 

tain the property, construct new tracks 
and purchase additional equipment made 
necessary by heavier freight business, it 
has been necessary each year to use 
the net revenues. That this course has 
been fully justified is best evidenced by 
improvement in the physical condition 
and earning power of the property. 

During the year 1928 the John Deere 
Tractor Company decided to spend $5,-
000,000 for the purpose of expanding 
its Waterloo plant. The interurban was 
fortunate in being able to grasp the 
opportunity to serve this plant exclu­
sively. It was necessary, however, in 
order to do this to spend $135,000 to 
cover the purchase of additional real 
estate, freight equipment and the con­
struction of 1 ¼ miles of new trackage. 
Mr. Cheney estimates the company will 
enjoy an increased freight revenue of 
from $200,000 to $250,000 per annum 
from this plant. Gross revenues earned 
on business from the John Deere Trac­
tor Company during 1927 were $111,-
983; during 1928, $238,409. 

Comparn.tl ve S tatem en t of Earn ings at lVaterloo, Cc,lar Falls & N ort h er n R a ilway 

1928 1927 1926 1925 

Gross earnings ................•.......•••.•.•. $1,123, 437 $980,910 $914,698 $827,353 
834,009 755,084 750,899 Operating expenses ............................ 

Net revenue ............. • .................. 
Taxes .....•..........................•....... 

Net operating income .•...................... 

The gross revenues for 1928 .show 
an increase of $142,528; freight and 
switching revenues increased $156,785; 
passenger revenues fell off $20,471 ; 
miscellaneous earnings, including sale 
of power, increased approximately 
$7,000. The loss in passenger revenue 
is all chargeable to interurban lines, as 
earnings on motor coach and ~ity_ lines 
increased $18,425. The loss m inter­
urban passenger revenue is ascribed en­
tirely to improved highways and the 
great increase in the number of pri­
vately-owned automobiles. 

Operating and maintenance expenses 
int reased $48,674, due to extra cost of 
handling a larger freight business, and 
more money expended in the mainte­
nance of the property. C. M. Cheney, 
in hi s report to the protective co!Il­
mittee, says that whatever prosperity 
the company might reasonably expect to 
enjoy must necessarily come from in­
creased freight traffic, and every effort 
possible has been put forth to this end 
during the past five years. 

·with rather a thin population, im­
proved highways practically paralleling 
the company's interu rban lines, ~nd the 
ever increasing number of pnvately­
owned automobiles, Mr. Cheney feels 
there is little possibility of maintaining 
passenger levels. • 

With industrial conditions at a low. 
ebb during the years 1923, 1924, and 
1925, freight traffic continued to show 
some increase over the preceding years, 
and since 1925 there has been a decided 
gain each year: $87,596 in 1926; $101,-
504 in 1927, and $156,785 in 1928. 

To liquidate overdue taxes, pay ?ff 
floating indebtedness, properly mam-
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882,682 --
$240,755 $1 46,901 $159,613 $76,454 

37,021 39,881 44,064 48,166 
--

$203,734 $107,020 $115,550 $28,288 

E. V. Kane, chairman of the com­
mittee representing the holders of the 
first mortgage bonds, in a recent state­
ment says: 

The results of the operation for the 
calendar year 1928 further justify the wait­
ing policy of the protective committee. 
Nursed through the trying period ending 
with 1925, and maintained in an excellent 
state of efficiency, the property was in the 
best of condition to handle the increased 
traffic when the tide of prosperity turned 
in 1926. The full meaning of this is best 
shown in figures. Gross earnings for 1928 
were the largest in the company's history, 
showing a gain over 1927 of more than 14 
per cent, and of more than 35 per cent 
over those of 1925. The increase was 
entirely from freight. Passenger traffic, 
owing to automobile competition, continues 
to show a loss. ----

Service in Santa Barbara 
To Be Discontinued 

Finding that it is impossible to fix a 
rate structure that will produce an ade­
quate revenue to permit the operation of 
the Santa Barbara & Suburban Railway, 
the Railroad Commission has authorized 
that company to discontinue operation 
as a common carrier in the city of Santa 
Barbara, Cal., upon 30 days' notice to 
the public. 

On Jan. 16, 1928, the State Rail­
road Commission authorized the com­
pany to increase its rates and to 
make certain alterations in its service 
with that end in view. The revenues of 
the utility under these rates having 
proved inadequate, the commission found 
no alternative but to grant the request of 
the company for permission to abandon 
operation. 



Legal Notes 
ALABAMA-Use of Streets. Co111pa11y 

Responsible for All illj11rics Re­
s11lting from Negligent Act. 

A street railway has no paramount 
right to the use of the streets occupied 
by its tracks as against other vehicles 
or pedestrians. \Vhere a car strikes an 
automobile and drives it against a pros­
pective passenger, the company was 
responsible, even if it was difficult to 
foresee the precise injury which would 
be occasioned by the negligent act. A 
motorman may assume that a ,·ehicle 
on the track, or in dangerous proximity, 
would turn aside to avoid collision, 
when the danger of collision becomes 
imminent. [Alabama Power Company 
vs. Bass, 119 S., 625.] 

CALIFORNIA - Adequate Crossing Pro­
tection. 

It cannot be said, as a matter of law. 
that a "Railroad Crossing" sign, located 
within a few feet of the rails and partly 
hehind a telephone or telegraph pole, 
was of any significance in affording 
protection to users of the highway. 
[Baldwin et al. vs. Pacific Electnc Rail­
way, 274 P., 72.] 

NEw ]F.RSEY-Po·wer of Commission to 
Co-ordinate Fares. 

\Vhere a street railway and associated 
bus company request the Board of 
Public Utility Commissioners ,to co­
ordinate the fare zones of the two com­
panies in the same territory, the board 
has power to do so without a valuation 
of the used and useful property of one 
of the companies. [Borough of Roselle 
Park vs. Board of Public Utility Com­
missioners, 144 A .. 623.] 

NEW YoRK-P11blic Scmice Co111111is­
sio11 lVith o11t J11risdictio11 to I ss11c 
a Certificate of Co11ve11ie11ce and 
Neccssity to Bus Operator Without 
City's Consent. 

On Dec. 11, 1925, Elliott B. Sea­
graves filed with the City Council of 
Long Beach an application for the con­
sent of the city to the operation of a bus 
line. On Dec. 17, 1925, a special meet­
ing of the Council was held. at which 
all the members of the Council, includ­
ing the Mayor, were present. A resolu­
tion was adopted hy a vote of four to 
one whereby the consent of the Com­
mon Council was gi,·en to the operation 
of the proposed bus route, the l\1avor 
voting "no" and the others voting "aye." 
On Dec. 18, 1925, Seagraves assigned 
the consent to the Long Beach Bus 
Company. On Dec. 21, 1925, the Long. 
Beach Bus Company, Inc., filed with 
the Public Service Commission its peti­
tion for a certificate of convenience and 
necessity. On Jan. 2. 1926, the City 
Council again met. Four of the Coun­
cilmen, having failed of election in the 
preceding month of November, had 
gone out of office and four other men 

had been elected to take their places. 
The ::'11ayor of the city, who had been 
continued in office, announced his veto 
of the resolution previously adopted on 
Dec. 17, 1925, whereby consent had ap­
parently been granted to Elliott B. Sea­
graves. His written veto of the prior 
resolution was filed with the Common 
Council. Thereupon the Council 
adopted a resolution unanimously re­
scinding the apparent consent given to 
Seagraves. [t was after this meeting, 
in l\larch, 1926, that the certificate of 
public convenience and necessity was 
granted hy the Public Service Commis­
sion. The court ruled that the period 
for the exercise of the veto power had 
not been exhausted and that the veto 
filed on Jan. 2, 1926, was effective to 
nullify the resolution of consent. [Long 
Beach vs. the Public Service Commis­
sion, 164 N.E. 553.] 

NEw YoRK-Use of Crossings. 
Under the Greater New York Char­

ter, the City Police Commissioner is 
authorized to make rules regulating 
traffic and a section provided that pedes­
trians, where no police officer is present 
and no traffic light control system is in 
operation, shall have right-of-way on 
crossing:,;, and that Yehicles must slow 
down and stop if necessary to permit 
pedestrians to pass. This section was 
held valid, although it caused a change 
in the common law rule giving pedes­
trians and vehicles equal right on 
streets and highways. [Castro YS. New 
York Railways Corporation et al., 231 
N. Y. Supp., 649.] 

RHODE Is1.AND--Motor111e11 Must Sec 
That the Overhang of Their Cars 
on C11n1cs Docs Not Strike Stand­
ing A11to111obiles. 

\Vhile travelers on the street are gen­
erally required to keep a sufficient dis­
tance from a trollev car which is in 
motion and changi;1g direction on a 
curve to avoid the overhang of the car, 
the driver of an automobile, stopping 
for traffic alongside a trolley car, is not 
bound as a matter of law to move his 
automobile and make sufficient clear­
ance for the overhang of the car when 
it is turning a corner. [Forbes vs. 
United Electric Railways, 144 A., 154.] 

\VEST Vrnc1N1A-Liabilit3• for Damage 
b.\' Power Pla11t. 

\\There a public service corporation 
properly constructs and operates its 
generating plant on its own land and 
its operation causes a dwelling house 
on land nearby to vibrate to such an 
extent as to destroy it as a dwelling 
house, right of action by the owner of 
the dwelling may be maintained at any 
time within the period of limitation 
against such corporation; but a cor­
poration which purchases the plant 
after the injury and right of action has 

accrued, and which properly mamtam 
and operates the plant, is not liahle fo 
such permanent injury. [Byrne ,·~ 
}llonongahc:la \l\' est Penn Puhl ic Ser 
,·ice. 146 S. E. 522.] \ 

Book Review 
Practical Railway Painting and 

Lacquering 

I 

ijy H. Hengeveld, master painter Atlantic 
Coast Line Railroad, C. P. Disney, bridp' 
engineer Canadian Xational Railway, aix 
William J. ~fiskella, director Finishi111 
Research Laboratories, Inc. Published b) 
the Finishing Research Laboratories, Inc. 
Chicago, Ill. Distributed bv Simmons 
Boardman Publishing Company, New York 
N. Y. 267 pages; 154 illustrations; prict 
$3.50. 

Much of value to electric railwa 
paint foremen will be found in the nC\\ 
book "Practical Railway Painting an 
Lacquering." Although this treats par 
ticularly of steam railroad practice. ti 
problems are quite similar to tho 
encountered by electric railways. Thi 
is Volume IV of a series of books on 
practical finishing. It is divided int 
five parts. The first contains general 
information. The second deals with th 
painting and lacquering of locomoti\'eS 
freight and passenger cars. The thir 
treats of the painting of signal equip­
ment. The fourth gives information 
on the painting of bridges, building 
and water service, and the fifth de­
scribes practices in the lacquering of 
electric railway cars. The authors 
evidently have had considerable eic­
perience in the use of spray equipment 
as the book contains much information 
on equipment, paints, and trouhles 
that are encountered in spray painting. 

The first part gives much information 
on spraying equipment, accessories, 
sandpapers and waterproof-coatl'<l 
abrasives, lacquers and other paint 
materials, housekeeping hazards, sand 
blasting equipment and its operation, 
the lacquer and spray gun troubles and 
remedies, portable cleaning equipment, 
modern testing methods, scaffold ing and 
ornamentation. In the second part, 
dealing with painting and lacquerint, 
a large portion is devoted to passenger 
car painting. This describes late coach 
painting equipment, spraying outfits, 
and special exhausting arrangements. 
A chapter is also devoted to the paint­
ing of buses, and gives information on 
the size of paint shop required and 
the layout of a modern spray room. 

The section on bridge and building 
painting contains material by l\[r. Dis­
ney, who is bridge engineer for the 
Canadian National Railways, and who 
has had much experience in this class 
of work. The part on lacquering of 
electric railway cars is not very com­
plete. It treats of the change which 
is going forward in connection with 
electric railway car painting, gives 
some comparative specifications of paint 
for electric railway cars, and describes 
the spray painting installation of the 
Cincinnati Street Railway. 
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Personal Items 
Mr. Brown was born in Jackson 

County, Ind., in 1883. His early train­
ing in the district schools was followed 
by a course at the Central Normal Col­
lege at Danville, Ind., and later at 
Indiana University at Bloomington. 
Upon the completion of his college work, 
he taught school. Messrs. Snyder, Pettit and 

Stm.lebaker Honored 
Announcement is made from the 

executive- offices of The North Ameri­
can Light & Power Company of the 
appointment of D. \V. Snyder, J r., as 
president of the Missouri Power & 
Light Company, with headquarters in 
Kansas City. 

:\Ir. Snyder was formerly vice-presi­
dent of the Illinois Terminal Railroad 
System with headquarters in Spring­
field, Ill.; prior to that he had been 
general manager of the utility prop­
erties of Illinois Power & Light Cor-
oration at Bloomington, 111. ; J effer­

son City, Mo.; and Clinton, Ill. He is 
graduate of LaFayette College. H is 

e rst business connection was as selling 
lnngineer for the W estinghouse Com-

f aC..A. Pettit, Jr., formerly vice-presi­
~ent of the Missouri Power & Light 
Company, has been appointed vice­
~resident in charge of operation of the 
fUnited Power & Light Corpot at.ion, 

n operating company serving the prin­
ipal cities in central Kansas. 

Clement Studebaker, Jr., has been 
lected president of the United Power 

Light Corporation and A. M. Patten 
as been elected executive vice-presi­
ent of the same company. 

New Duties for H . G. Tu11ey 
of Philadelphia 

H. G. Tulley was elected vice-presi­
ent in charge of industrial relations 
f the Philadelphia Rapid Transit Com­
any, Philadelphia, Pa., at the recent 
rganization meeting of the board. This 
s a newly-created office. Mr. Tulley 
esigned as president of the Interna-

~

ional Railway, Buffalo, on Jan. I, 1926, 
o become vice-president of Mitten 
fanagement, Inc., Philadelphia. Later 

11 that year he was elected president of 
he Yellow Cab Company, which had 

en taken over by the Philadelphia 
apid Transit Company. 

Sam Harris Leaves Pittsburgh 
Railways 

After seventeen years' service with 
e Pittsburgh Railways, Pittsburgh , 
a., Sam Harris has resigned as special 
ar agent. He is now associated with 
is three brothers, who operate a chain 
t Harris Stores. Sam Harris himself 
ill conduct the store at Canonsburg. 
:\Ir. Harris moved from New York 

Pittsburgh in 1911, at the age of 
venteen, and secured employment with 
e railway as checker. A few years 
ter he was made secretary to the com­
ny's traffic agent, and in 1922 was 
pointed to the position of special car 

f ent of the Pittsburgh Railways in 

which capacity he was unusually suc­
cessful. During the past year, for ex­
ample, he furnished approximately 3,000 
special street cars to picnics, field meets, 
etc., in the P ittsburgh district. OBITUARY 

Charles L. Kurtz 
T he T racto Club of the railway held 

a fa rewell dinner March 15 in the Fort 
P itt Hotel in honor of Mr. Harris. As 
an expression of the high regard held C HARLES L. KURTZ, former 
for Mr. H arri s by the employees of the president of the Columbus Rail­
railway, the club presented him a way, Power & Light Company, Colum­
beautiful Gladstone traveling bag. bus, Ohio, died at his home in that 

city on March 24. Mr. Kurtz returned 
recently from Mexico, seriously ill after 

L. M. Brown Heads C.E.R.A. a month's business trip. 

Lemuel M. Brown, vice-president in 
charge of railway operation of the Inter­

. state Public Service Company, Indian­
apolis, Ind., was recently elected presi­
dent of the Central Electric Railway 
Association. 

In 1905 Mr. Brown entered the elec­
tric railway field, beginning as a con-

L. M. Brown 

ductor on the Indianapolis, Columbus & 
Southern T raction Company, which 
laier became a part of the Interstate 
Public Service Company. At that time 
Mr. Brown was associated with 
Joseph I. I rwin, one of the pioneers of 
the electric railway in Indiana. Shortly 
after entering the employment of Mr. 
Irwin, he became train dispatcher and 
in 1908 he was appointed train master at 
Indianapolis. T his position he held for 
ten years. In 1912 the Interstate Public 
Service Company, at the time of its 
formation. took over the property of the 
Indianapolis, Columbus & Southern 
T raction Company as part of the pro­
posed railroad system to Louisville, Ky. 
Mr. Brown continued in the employ of 
the Interstate and in 1918 was appointed 
superintendent of transportation. Four 
years later he was elected general super­
intendent of all the railroad property of 
the company. 

At the annual meeting of the Inter­
state in March, 1927, Mr. Brown was 
made vice-president in charge of railway 
operation and in January, 1928, the 
Winona -Railway made him vice-presi­
dent in additi on to his Interstate duties. 
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When in January, 1925, Mr. Kurtz 
stepped down as president of the Colum­
bus Railway, Power & Light Company 
he ended a period in his career which 
will go down in rai lway history as one 
of the outstanding examples of general­
ship in the field of public util ities. 

In January, 1919, Mr. Kurtz assumed 
that office. At that t ime the company 
was without credit, its bond interest was 
in default and dividends on stock had 
been suspended. Back wages, ordered to 
be paid duri ng the war, presented an­
other obstacle, and a sui t had been insti­
tuted for receivership, an accounting 
and a judgment against the company. 

The first thing Mr. Kurtz did when 
he assumed charge in Columbus in 1919 
was to institute a program of the most 
rigid economy. \Vaste was eliminated. 
At the same time he worked to build up 
the morale and restore co-operation as 
the touchstone of success. But he knew 
that whi le economy was necessary, 
there alone was not the key to the re­
storation of the property to earning 
powers. During the period that the 
company was under the direction of Mr. 
Kurtz more than $13,000,000 was spent 
for construction and rehabilitation. Not 
only that, but he got from the Council 
an increase in fa re to five tickets for 
25 cents, a 6-cent cash fa re, with a uni­
versal transfer free of charge. Further­
more. Mr. Kurtz succeeded in placing 
a $3,000,000 loan· to pay floating debts. 
Subsequently he liquidated this loan. 
. These are merely some of the out­
standing- achievements of the companv 
during the presidencv of Mr. Kurtz. All 
of them were accomplished through his 
influence. skillfulness, level-headedness. 
perseverance. and la~t hut not least. 
hard work. True. Mr. Kurtz was not 
a utilitv man in the strict sense of the 
word. hut the rehahilitation work th:i.t 
he did at Columbus is an epic of its kin:! 
in the annals of the industry. 

Between the time he started as a 
newsbov to the time he finished as a 
fin:mcier. Mr. Kurtz hart been a hook­
seller. newsstand keeper. state leg"islator. 
private sP-cretarv to an Ohio Governor. 
a nower in the Renuhlican oartv and :in 
i11•nector of oils for the state of Ohio. 
When he died he was president of 
several enterprises. He was 74 years 
old. 



ltnprovetnent Projects Announced 
New York State Railways plans expenditures of approximately $736,228. Northern State 

Power Company to improve its system. Other construction planned. Illinois Central 
Railroad orders four electric locomotives. Lehigh electrification indicated 

N EW YORK ST ATE RAIL­
WAYS, Rochester, N. Y., plans 
to expend approximately $736,-

228 for paving and remodeling of equip­
ment on its systems in Rochester, Syra­
cuse and Utica. The total operating 
expenses for this system are estimated 
at $6,805,565. The budget of the 
Rochester line provides for an expendi­
ture of $156,000 for fifteen new buses 
and $2,600 for remodeling two buses. 
The purchase of these buses will pro­
vide for an extension of service in 
Rochester. 

This company also plans the recon­
struction of 45 cars for one-man opera­
tion at a cost of $36,000. These cars 
will be used to effect economies on un­
profitable lines and as a means of giving 
more frequent service with a lower 
cost of operation. The company will 
also spend about $175,000 this year for 
street repairs and construction. The 
operating expenses for Rochester alone 
are estimated at $3,635,515. 

OTHER PROJECTS PLANNED 

Improvements of the street railway 
system of the Northern State Power 
Company at Eau Claire, Wis., will 
represent an expenditure of approxi­
mately $82,000 this year. These im­
provements include replacement of 
several blocks of track with new and 
heavier rail and the addition of two 
new cars of the double-truck type. 

The Petaluma & Santa Rosa Railroad, 
Petaluma, Cal., has applied to the rail­
road commission for authority to re­
model a portion of its passenger equip­
ment to operate this equipment on its 
Forestville branch. It is proposed to 
operate cars of the one-man type 
equipped with safety doors and control. 

Repaving work on Main Street, Mem­
phis, Tenn., by the Memphis Street 
Railway will begin in the near future. 
This company has agreed to renew its 
track from Linden Avenue to Poplar 
and to repave the street lying between 
the tracks and a strip 2 ft. wide on 
each side of the outside rail. It is esti­
mated that the cost of this improvement 
will amount to $72,000. 

FOUR LOCOMOTIVES FOR CHICAGO 

The Illinois Central Railroad, Chi­
cago, Ill., has ordered four electric 
locomotives for handling freight in the 
Chicago terminal division. The pur­
chase represents the first step in fulfill­
ing the city's lake front ordinance 
which requires the electrification of 
the railroad's freight service north of 
Twelfth Street by February, 1930, and 
south of there to the city limits by 
February, 1935. 

The new locomotives will be built by yd. of rock will be taken out and 40 
the Westinghouse Electric & Manufac- acres gf clearing is necessary. There 
turing Company, the first being sched- will be 2,000 Jin.ft. of trestle work and 
uled for delivery early in October and 1,800 Jin.ft. of culverts. 
the others by the end of the year. Of In addition to the cost of relocation, 
identical design, they will weigh 100 the electrification of the line will be 
tons each and develop 1,200 hp. under carried out by the crews of the British 
normal conditions with an additional Columbia Electric Railway, bringing 
250-hp. reserve rating. Power will be the total cost of the construction up 
supplied from an overhead system. to approximately- $250,000. This line 

During the initial phase . of electrify- is· a passenger and freight railway which 
ing the freight service, locomotives will operates from the town surrounding the 
operate between 39th Street and Monroe · Stave Falls power plants and connects 
Street. The installation of power dis- with the main line of the Canadian 
tribution facilities in this zone is well Pacific Railway. The line is entirely 
along toward completion. Transfers be- electrically-operated and was built origi­
tween steam electric locomotives will be nally by the \Vestern Power Company 
made on tracks already constructed near c of Canada at a cost of $250,000. All 
31st Street. work is to- be completed by Sept. 15 of 

Between Monroe· Street and the this year. 
terminal yard on the south bank of The Rockford Electric Company, 
the Chicago River in the Loop district, Rockford, Ill., will soon extend its East 
conditions are unfavorable for overhead State Street line four blocks from the 
power co_nstruction, necessitating the present terminus at Hunter Avenue. 
use of some self-contained motive power A wye at the end of the line will he in-
equipment. Another difficulty is that stalled to permit operation of its larger 
the permanent location of many of these types of cars on this route. 
tracks is uncertain by reason of the LEHIGII VALLEY ELECTRIFICATION 
possibility of extensive changes in con­
nection with development of air rights. 

To meet with this situation, the Jlli­
nois Central has placed in service a 
100-ton oil electric locomotive of 600-
hp. capacity built by Ingersoll-Rand, 
General Electric and American Loco­
motive Companies. The generator is 
driven by two Diesel engines. On June 
I an all-electric locomotive powered by 
storage batteries will be borrowed from 
the Commonwealth Edison Company 
and tested in comparison with the oil­
electric unit. Results of this test will 
guide the railroad in making further 
purchases of electric locomotives of the 
self-contained type. 

$250,000 CONSTRUCTION lN BRITISH 
COLUMBIA 

The contract for construction of a 
new route for the Stave Falls line of 
the British Columbia Electric Railway, 
Vancouver, B. C., has been awarded to 
Ellis-Cotton, Ltd., Vancouver, B. C., at 
a cost of $134,736. This construction 

Surveys are being made for the elec­
trification of the Lehigh Valley Rail road 
between Mauch Chunk and Wilkes­
Barre, Pa. It is said that estimates o! 
the cost of the project are being made 
by the Westinghouse Electric & Manu­
facturing Company, the General Elec­
tric Company and the American Brown 
Boveri Electric Corporation. It is in­
dicated that the cost of electrifying this 
75 miles of double track will reach 
$7,000,000. 

The Seattle Municipal Railway, Seat­
tle, Wash., has awarded a contract for 
furnishing 300 33-in. rolled-steel car 
wheels to the Edgewater Steel Com­
pany, Seattle. The Seattle Municipal 
Belt Line will accept the seven used 
cars, recently ordered, on terms dictated 
by the city. The sellers have accepted 
the conditions and the cars will be 
placed in the shops of the railway for 
an overhaul of their electrical equip­
ment. It is estimated that $5,752 will 
be spent reconditioning the bodies. 

entails the raising of the line for 3½ EQUIPMENT AND MATERIAL ORDERED 
miles of its length above the level of 
the lake, which is now being formed by Equipment recently ordered by the 
the erection of a dam in connection with Beach Grove Traction Co., Indianapolis, 
the power project of the railway at Ind., includes seven Reo 21-passenger 
Ruskin, B. C. In addition to this con- buses. The Berlin Street Railwav, 
tract ¾ mile of new railway line will be Berlin, N. H., plans to rebuild 2,100 ft. 
laid by the general contractor on the of track and road bed. This company 
Ruskin power plant project. The total has recently ordered three cars of ties, 
length of the new line when completed six kegs of spikes, 500 ft. of guy wire. 
will be 6 miles. 3,600 lb. of trolley wire, 100 insulators, 

Relocation of this line calls for the four overhead frogs. and 100 trailer 
removal of I 70,000 yd. of earth. 17,000 wheels. 
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The Portland Electric Power Com­
pany, Portland, Ore., is having plans 
drawn for a two-story equipment stor­
age and distributing plant with ~e­
pair department, to cost $40,000 with 
equipment. 

Detroit Car Delivery Starts 

Bids for the installation of express 
track on the Broad Street subway, 
Philadelphia, Pa., haYe been made. 
This subway is now operating on two 
tracks from the City Hall to the Fern 
Rock terminal. Express service calls 
for two additional tracks which will 
also utilize the Fairmont A venue station 
now nearing completion. 

Johns-Manville Elects Officers 
One of the Peter Witt type cars being delivered to the Depart:nen t 

of Street Railways, Detroit, Mich. 

At a meeting of the board of directors The first of 100 new passenger cars 
of the Johns-Manville Corporation held was recently delivered to the Depart­
).farch 15, William R. Seigle, formerly ment of Street Railways, Detroit, Mich., 
vice-president in charge of mines and by the Perley A. Thomas Car Company, 
factories, was elected chairman of the High Point, N. C. T hese cars are of 
board of directors, and Lewis H. Brown, the Peter Witt type and are being built 
formerlv secretary and assistant to the to practically the same specifications as 
preside~t, was elected president. Mr, the 500 of this type now in operation 
Seigle succeeds H. E. Manville, re- on the lines of the Detroit Street Rail­
signed, and l\fr. Brown succceeds Theo- way. The new cars are of the city, 
dare F. l\Ierseles, who died March 6. single-end, double-truck type, each seat­
).lr. Seigle has been in the service of ing 52 passengers. They are 48 ft. 
Johns-Manville since his graduation 5 in. long and have a maximum width 
from college in 1900, at which time the of 8 ft. 4 in., being of the front-entrance , 
corporation was known as the H. W • center-exit type. The two center-exit 
Johns Manufacturing Company. Under doors are of the sliding type with sta­
.:\lr. Seigle's leadership the mines and tionary steps and the two front-entrance 
factories making up the manufacturing doors are of the two-leaf folding type, 
units of Johns-Manville have been arranged to swing inward, with station­

The interior trim of the Detroit cars is in 
natural cherry. The leather upholstered 
seats are equipped with horizontal grab­
handles greatly enlarged and improved by the ary steps. 

introduction of labor- and time-saving All doors arc pneumatically-operated, ing under its 100 per cent blanket fire 
devices. the · center doors being selective con- insurance coverage. 

l\fr. Brown engaged in sales work trolled by the conductor and interlocked The trucks have a 5-ft. 6-in. wheel-
early in his career for a manufacturing with the car circuit so that the car can- base and arc spaced 23 ft. 9 in. on the 
company in Indiana. Immediately after not be moved while the doors remain bolster centers. Each truck is equipped 
the war he joined Montgomery Ward & open. No signal light is used. All seats with two 35-hp. inside-hung motors and 
Company. From 1921 to 1927 Mr. will be fully upholstered in genuine 26-in. rolled-steel wheels. Half of the 
Brown was in close personal contact leather and will have deep spring cush- motors wi ll be furn ished bv the General 
with the late Theodore F. l\lerselcs, ions and offset horizontal grab-handles Electric Company and hal(by the \Vest­
thcn president, and George B. Everitt, of wood. \,Vhen completed each car inghousc Electric & Manufacturing 
now president of Montgomery Ward & will carry the underwri ter 's label, thus Company. A survey is now being made 
Company, during the remarkable years enabling the Department of Street Rail- to ascertain if the system need~ 100 
of the reorganization and revitalizing of ways to s~curc a low fire insurance rat- cars in addition to the present order. 
:\I ontgomcry Ward. - ... . F<····-········-----·-·········-·••.f2!JO/~r6ody•---------· .. >j 

Servicised Products and Carey 
Company End Differences 

The Serviciscd Products Corpora­
tion, Chicago, IJJ., and The Philip 
Carey Manufacturing Company, Lock­
land, Ohio, announce that they have 
terminated their differences including 
the pending litigation. The Serviciscd 
Products Corporation was granted and 
is now manufacturing prcmoulded 
products under a license on patents 
owned by The Philip Carey Manu­
facturing Company, including, in ad­
dition to patents formerly owned hy 
that company, all patents heretofore 
owned by the Scrvicised Laboratories, 
Inc., relating to prcmoulded products, 
such as expansion joint, rail filler, track 
pavement, railroad crossings construc­
tion materials and other like products. 
It. is stated, however, that otherwise 
the two companies arc entw-ely distinct 
and independent corporations. 
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Floor p lan of one of the 100 cars being built by the Perley A. Thomas Car Company 

Car body ..................... 17,130 lbs. 
Trucks per pair ..... . ..•.... .• 11,000 lbs. 
Motor and control equipment .•. .. 6.620 lbs. 
Air brake equipment ..........•.. 1,250 lb. 
Total ••.•....•....•..........• 36,000 lbs: 
Length over bumpers .........•. 48 ft. 5 In. 
Truck center distance . . ........ 23 ft. 9 In. 
Truck wheelbase ••.•.••.....•.. 5 ft. 6 In. 
Height Rall to step ..........•.....• 15 in. 
Width of seat .•.••.............•.. 35 In. 
,vtdth of aisle .•...•............... 23 In. 
Axle bearing diameter .............•. 4 In. 
Wheel diameter ..................•• 26 In. 
Height, rail to trolley base .•... 10 ft. 9! In. 
Air brake type •............ Westinghouse 
Body .••.•.........•.......... . Semi-steel 
Car signal system ... Faraday high voltage 
CompresRors .. ............ •...• ...... 

Westinghouse DH-16 and GE CP-27 
Control ......•..........•.•..•. K-35-HH 
Destination signs .•..........••... Hunter 
Doors ••........ Center-sliding, end-folding 
Door mechanism ...... National Pneu111at1c 
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Hand brakes ....•...••. Peacock Staffless 
Heaters ... Consolidated 1522-T or Gold 478 
Headlight . : ....... Electric Service Supply 

Company, Type RRX-96 
Headlining .......•.............. Agasote 
Interior trim ••............ Natural ~herry 
J ournel bearings ••....••....•...... Plain 
Lamp fixtures .•...•.•........•••.... 

E lectric Service Supply Company 22010 
Motors ..•. Four-35-hp. 600-volt lnterpole, 

ventilated box frame Inside-hung, General 
Electric 265-A and Westinghouse A-510 

Painting scheme ..... Ivory with green trim 
Robt .•••.•....•......•...•.....•.. Arch 
Sash fixtures .•... Curtain Supply Company 
Seats .•. Heywood-,Vakefleld 8-l\l-5 Special 
Seating material ......•..... Brown leather 
Step treads ......•....•••... Kass type 14 
Trolley base ........... Ohio Brass Form 1 
Trolley catcher ..•••..... Ohio Brass 13141 
Truck type .•....•.........• , .. Standard 
Ventilators •... Hallway Utility, honeycomb 
,vheels ...........•.•••• 26-ln.-rolled-steel 



Russian Railway to Be Electrified 
Electrification of the 63 km. ( 40 

miles) of the Sestafoni-Chashuri sec­
tion of the Baku-Batum Railway, of 
Russia, in which is located the Souram 
Pass, is now under consideration. The 
oil traffic is expanding at such a rate 
that even the doubling of the old Baku­
Batum pipeline is insufficient to cope 
with the increasing trade. Moreover, 
the completion of the Maritime line 
from Batum northwards along the 
Black Sea coast has put an additional 
strain on the one track of the Baku­
Batum line which now serves as one of 
the feeders of the Maritime Railway. 
The authorities are therefore forced 
either to double the track or electrifv 
the "bottle-neck," thus increasing the 
scheduled speed over the Souram Pass 
to the average for the rest of the line. 
Electrification has been decided upon 
as being more economical, and the 
Russians are now in the international 
market for the equipment necessary. 

The scheme decided upon will use 
direct current at 3,000 volts, with re­
generation of electrical energy when 
descending the steep gradients instead 
of using brakes. Three or fou r sub­
stations and 24 electric locomotives 
,viii be necessary; of the latter fourteen 
are to be ordered abroad and the re­
maining ten are to be built in Russia 
under the supervision of the foreign 
contracting concern. The value of the 
order to be· placed abroad is about $1,-
750,000. The electrification of the 
Souram Pass is the first of several 
electrification schemes of Russian main 
lines. Plans are also in hand for the 
electri fication of other sections-viz. , 
of the Moscow-Kazan and Moscow­
Koursk Railways. 

Purchasing Agents to Meet 

Approximately 1,500 industrial buy­
ers will study the latest economic 
changes of their profession at the four­
teenth annual meeting of the National 
Association of Purchasing Agents to be 
held at the Hotel Statler, Buffalo, N. Y., 
from June 3 to 6 inclusive. The con­
vention will attract the purchasing 
agents in practically every industry in 
the United States, Canada, and Mexico, 
whose combined buying power annually 
runs in the billions. These industrial 
buyers will study commodity trends 
and business conditions, up-to-the­
minute purchasing practices, new 
sources of supply, new services, and 
new products. 

It is realized that the downward 
trend in commodity prices is bringing 
about tremendous fundamental changes 
that strongly militate against the suc­
cess of many companies, while at the 
same time working in favor of others, 
and that assistance in buying right, 
under these changing economic condi­
tions, is the greatest need of the pur­
chasing agent. For this reason much 
stress is being laid upon the development 
of a strong convention program which 
will anticipate the buyer's needs. 

Exhibitograph No. 6. 

MANUFACTURERS! 
Save by Spending 

for a11 

A.E.R.A. Exhibit 

Space Diagrams and Applications 

READY APRIL 12 

Conventio1i Sept. 28 to Oct. 4 
New Atlantic City Auditorium 

WILL YOU BE THERE? 

Apart from the general sessions, a 
great deal of time will be allotted to the 
various industrial groups within the 
association so that they may convene on 
their common interests. Buyers for par­
ticular industries, for instance, such as 
public utilities, oil companies, banks and 
insurance companies, mining, smelting, 
and refining concerns, etc., as w_ell as 
those interested in major commodities, 
such as coal, iron and steel, textiles, etc., 
will have ample opportunity to thrash 
out their own problems and discuss and 
hear the latest developments of impor­
tance. 

Supplementing the convention itself, 
there will be an exhibit of industrial 
equipment, services, and improved prod­
ucts. This is called the "Informashow" 
because of its informative character. 

The show is of unusual merit and af­
ords each purchasing agent an opportu­
nity to keep abreast of development. In 
the past it has proved very educational. 

Square D & Industrial 
Controller Unite 

Manufacturing, financial and engi­
neering resources of the Square D 
Company, Detroit, Mich., and Peru, 
Ind., and of the Industrial Controller 
Company, Milwaukee, Wis., have been 
united. Henceforth the two companies 
will be conducted under one manage­
ment and will be known as the Square 
D Company. The new company will 
serve the industry through three divi­
sions, the switch and panelboard d ivi­
sion, Detroit; the porcelain division, 
Peru, and the industrial controller 
division, Milwaukee. 

The management of this new and 
larger Square D Company will be in 
the same hands that guided the two 
combining companies previously. T. 
J. Kauffman continues as president and 
operating head of the business. A. A. 
Schueler, for several years sales man­
ager of the Square D Company, be­
come·s general sales manager of the 
new organization. F. W. Magin, who 
was general manager of the Industrial 
Controller Company, will continue as 
general manager of the industrial con­
troller division of the new Square D 
Company, in addition to becoming 
vice-president of the company. H. L. 
Van Valkenburg will be chief engineer 
of the industrial controller division of 
the new Square D Company, con­
tinuing in the same position he held 
with the Industrial Controller Company. 

ELECTRIC RAILWAY MATERIAL PRICES- MARCH 26, 1929 

Metals--New York 
Copper,electrolytic, cents per lb .....•.•.. 
Lead, oent! per lb ............... . . .. ... . 
Nickel, cents per lb., in1ot ....• .... ....•• 
Zinc, ceots per lb ...•..•.•••...•.•...••. 
Tin, Straits, centa perlb .•••••••••••.••.. 
Aluminum, 98 to 99 per cent, cents per lb .. 
Babbitt metal, warehouse, cents per lb.: 

Commercial grade .•. ,., •. -· •.•..• , .•• 
General service . ..................... . 

Bituminous Coal 
Smokeleao Mine Run, f.o .b. V8""el, Hampton 

Roads, groas tom ................... . 
&meroet mine run, f.o.b. mines, net tom .. 
Pittsburgh mine run, Pittsburgh, net too• .• 
Franklin, 111 .,ecreeninge, Chicago ..... .. ,, 
Central, Ill,, ecreeninge, Chicago ....... , .. 
Kaneae ecreening!, Kaoeas City .....•..•.. 

23 . 775 
7. 775 

35. 
6. 975 

◄ 8. 75 
23. 90 

5◄ . 00 
31. so 

$◄ . 375 
I. 875 
1. 80 
1.70 
I. 175 
I. 70 

Track Materials-Pittsburgh 
Standard eteel rail•, groee ton...... . . . . • . . $0. 00 
Railroad epikee, drive, n in. and larger, 

cents per lb .... .... ....... ...... .... . 
Tie plate• (flat type), cents per lb ......... . 
Aogle bare,centeper lb ............. , .. . . 
Rail bolts and nuts, cents per lb ... , .••• , .. 
Steel bars, cents per lb ........ . . , ...... , . 
Tiee, wbite oak, Chicago, 6 io.x8 in.,8 ft ... . 

Hardware-Pittsburgh 
Wire naile, baee per keg ............. .... . 
Sheet iron (H gage), cent• perlb ......... . 
Shcetiron, galvanized (H gage), cent• per lb. 
Galvanized barbed wire, cents per lb ..... ,. 
Galvaniied wire, ordh1ary, cents per lb .... . 

Waste-New York 

2.80 
2. I 5 
2. 75 
3. 90 
I . 925 

$1. 40 

$2.70 
2. 90 
3.65 
3.35 
3. IS 

Waste, wool,ceotsperlb. .. ... . . • . . . . . . . . 18, 
Waste, cotton (100 lb. bale), cenY per lb.: 

White............................... 17 . 25 
Colored............... ... ....... .... 13.S 

Paints, Putty and Glass--New York 
Lineeed oil (S bbl. Iota), cent.a per lb........ 10. 6 
White lead in oil (1001b. keg), cents per lb. 13.SO 
Turpentine (bbl. lots), per gal.. . . . • . . • . . . $0 . 60 
Putty, 1001b. tine,centsperlb........... . S. 725 

Wire-New York 
Copper wire, cents per lb ................ . 
Rubber-covered wire, No. 14, per 1,000 It .. 
Weatherproof wire ba•e,cents per lb ...... . 

Paving Materials 
Paving stone, granite, S In., f.o.b. 

New York-Grade I, pertbousand ...... 
Wood block paving 31, 16 lb. treatment, 

N. Y.,peroq.yd., f.o.b,, ............. . 
Paving brick 3tx8tx◄, N. Y., per 1,000 in 

carload lots, f.o.b .................... . 
Paving brick h8tx4, N. Y., per 1,000 in 

carload lots, f.o.b ..... .. ............. . 
Crushed atone, f-in., carload lots, N. Y., 

per cu .yd . , delivered ................. . 
Cement, Cbirago coneumef!' net pricee, 

";th out bago, f.o.b ... .. . ,., .......... . 
Gravel, f-in., cu.yd., delivered. ...•....•.. 
Sand, cu.yd., delivered ................. . 

25. 875 
6. 95 

26. 875 

$ISO 

$2. 78 

SI. 00 

45.00 

3. 25 

2. OS 
3. 25 
2. 00 

O ld Metals-N ew York and 
Heavy copper, cents per lb .............. . 

Chicago 
19. 875 
17. 875 
12.375 
3. 375 
6. 125 

Ligbt COPJ)er, cents per lb ......•...••.. , , 
Heavy yellow brass, cents per lb .... . •.. .•. 
Zinc, old ecrap, cents per lb .. ... ......... . 
Lead, cents per lb. (heavy) ... •....• .•••.• 
Steel car axles, Chicago, net ton .......•••• 
Cast iron car wheel•, Chicago, grose ton .... 
Rail• (abort), Chicago, gro•• ton .•..•.•..• 
Rail• (relaying), Chicago, groee ton (65 lb. 

and heavier) .•.•................•.•.. 
Machine turnings, Chicago, groee too .... . . 

• 

$17. 75 
I ◄ . 7S 
19. 25 

28.SO 
7 •. 75 
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THE BIG EMERGENCY, 
~ - ANTICIPATE IT WITH 

Peacock Staf fless Brakes 
That one emergency may cost you plenty. 
Can you afford to be without braking equip­
ment which functions positively in the 
emergency? . 

National Brake Com.pany 
890 Ellicott Square, Buffalo, N. Y. 

Canada:-Lyman Tube & Supply Co., Ltd., Montreal 
The Ellcon Co., General Sales Representative, 50 Church Street, New York City 

27 
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CONSIDER this Palace Highway Pull­
man. Seats, too, made by Bender which 

means passengers not only ride but rest­
an absence of strain, of poor posture, of 
restlessness, of muttered hopes for the 
ride to end. 

Other Features: 
Inside width exceeds any body on the 
market with the same outside dimensions. 
That means wider seats and wider aisle. 
Ample luggage space inside. Luggage pro­
tected against weather, against loss or 
damage claims. An individual light at 
each seat. A window for each seat-and 
every window can be opened all the way 
up-every window. Full head room in 
aisle. 
The Palace Highway Pullman is a type of 
bus that will make money for you. Give it 
a chance to prove itself on your operations. 

THE BENDER BODY CO. 
W. 62nd & Denison, Cleveland, 0. 

BENDER 
BODIES 
' 
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SPECIFY GOODRICH ON YO UR NEXT TRUCK O R BUS 

"They deliver M ore Miles 
per Tire than any other," CHAS. F. EGLI, lllunagrr 

WHITE STAR LINES, INC. 
Pittsburg!,, Pn,uylvania 

OUT OF Pittsburgh, Pennsyl­
vania, there radiate luxurious 

passenger bus lines in all directions 
... to Columbus, Ohio, to Wheeling, 
West Virginia, enabling you to go 
to almost any place within a day's 
ride ... . in peace and comfort! 

The buses of White Star Lines, • ... · ' 
Inc. pass one another at appointed 
places daily en route . . . loaded, 
always on time. 

"We have been using Goodrich 
exclusively since June 1926," says 
Chas. F. Egli, Manager of White 
Star Lines, Inc., "and it has been our 
experience that they will deliver 
more miles per tire with a minimum 
of road delays than any make of tire 
previously used by us. " 

Similar satisfactory service is re­
ported, t oo, by Geo. H. Williams, 
Manager of the Seattle Renton 
Stage Line, Inc., operating a fleet of 
white buses out on the West Coast. 

He writes: "The performance of 
Silvertown H eavy D uty T ires is a 
big factor in maintaining our sched­
ule. Besides being particularly free 
from the usual tire troubles experi­
enced in bus service, we have secured 
what we believe to be exceptional 
mileage, some of the tires having 
delivered upwards of 60,000 miles." 

Indeed comfort does contribute to 
the popularity of a bus line; but so 
do dependable schedules. The full 
measure of comfort and dependabil­
ity, with profit from long mileage 
added, are assured when Goodrich 
Heavy Duty Silvertowns are used 
on your buses. Remember them for 
milea~e, comfort and dependa­
bility ... Goodrich Silvertowns. 

Goodrich H:-U= Silvertowns 
THE B. F . GOODRI CH RUBBER CO., AKRON, OHIO 

Established 1870 
Pacific Goodrich Rubber Company, Los Angeles, Calif. In Canada: Canadian Goodrich Co., Kitchener, Ont. 
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We could not 

itnprove 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 contro] 
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 
1 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. 

SAFETY CAR DEVICES Co. 
OF ST. LOUIS, Mo. 

Postal and 'wlejfraphic Add1·ess: 

WILMERDING, PA. 
SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH 

The Safety Car Control Equipme11t has been a Yitai factor in 
safeguarding accelerated transportation. 
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Fares show the way to Better Business 
They choose the well-lighted motor coach 

, that gi..,es them RE71.DING COMFORT 

TWO motor coaches may be identical in 
almost every respect. But if one is 

brightly lighted and one is dim inside-Mr. 
and Mrs. "Fare" will choose the bright motor 
coach. It gives them reading comfort as well 
as riding comfort. For comfo rtable, well­
placed reading lights make the trip seem 
shorter-the service more friendly. 

To maintain this constant light through 
long hours of gruelling service, a powerful 
generator is needed-backed by a dependable 

storage battery. Exide Motor Coach Batteries 
were designed for just such hard work-such 
continued exhausting service. 

Exide engineers have been building bat­
teries for forty-one years. They know the 
hard job a motor coach battery must perform. 
The Exide Motor Coach Battery has the 
stamina for long running hours-the reserve 
power for peak lamp loads - the rugged 
strength for years of day-in-and-day-out duty. 
And the operating cost i~ surprisingly low ..• 
made poss/hie by the scientific construction. 
Small wonder that hundreds of operators use 
Exide exclusively. 

ELECTRIC STORAGE BATTERY COM~ANY, Philadelphia 
Exide Batleries of Canada, Limited, Toronto 
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SprayPaintingLjuipment 
ReducesMaintenanceCost 

MAINTENANCE is the deciding 
factor in the highly competi­

tive bus operating field ... main­
tenance cost, therefore, must be re­
duced to a minimum through efficient, 
ultra modern methods. flRefinishing 
buses of all types is one of the most 
expensive maintenance operations­
both in time and labor ... Spray 
Painting Equipment in your paint 
shop will cut this cost approximately 

50% and will increase the annual 

revenue earning capacity per bua 
through a reduction in the "Out-of­
Service-Time" required for painting. 
Is not this worthy of your immediate 
consideration? flMahon engineers will 
gladly show you what spray painting 
equipment will do in your paint shop 
. . . Consultation with this highly 
specialized staff of Spray Both ex­
perts will not place you under any 
obligation. Write today. 

~.llE R~C(;;~ AH:Q~ :CQ:JM:E.,.;-;a·•,.- ...... 
n.E·Tll.QI~ ,,~I~liIGAN 

Manufacturers of Spray Booths and Exhaust Stacks, Industrial, 
Dr:ving Ovens and Blow Pipe Systems 

7 
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Another Tribute 
to 

T.UCOLITH 
Cincinnati orders 100 

cars-all floored with 

TUCOLITH 

TUCO PRODUCTS CORPORATION 
Executive Offices, 30 Church Street, NEW YORK 

80 East Jackson Boulevard, CHICAGO, ILL. 

915 Olive Street, ST. LOUIS, MO. 

1333 G St., N. W., WASHINGTON, D. C. 

751 Monadnock Building, SAN FRANCISCO, CAL. 
MONTREAL, CANADA ST. PAUL, MINN. LOUISVILLE, KY. HOUSTON, TEXAS BOSTON, MASS • 

• 
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T YPICAL installations 
oi Carey Elastite Sys­

tem of Track Insulation 
on the Cincinnati, Ham­
ilton &-> Dayton Railway . 
Note the neat appearance 
of the roadway, since this 
improved track insula­
tion was installed. 

ELECT RI C RAILWAY JOURNAL A pr il, 1929 

They multiplied 
fifty-

THREE years ago, the Cincinnati 
Hamilton & Dayton Railwa 
Company began to improve thei 

extensive properties throughout South 
ern Ohio. By way of experiment, the 
"cushioned" a section of track wit 
Carey Elastite System of Track Insula 
tion-two thousand lineal feet of it. 

Immediately they noticed a silencin 
·of excessive track noise-as well as 
lessening of wear on the paving along 
side the rails. Patrons, too, began t 
comment on how much more smooth­
riding the CH&D cars were. Care 

• 
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the "trial footage" 
fold! 
Elastite System of Track Insulation cer­
tainly was a decided success! Small 
wonder, then, that, since '26, CH&D 
officials have installed no less than 
fifteen thousand additional feet of this 
remarKable traction improvement! 

Electric railways in more than 150 
cities, large and small, are being given 
the lasting protection of Carey Elastite 
System of Track Insulation. Of course, 
you will want to know more about this 
highly-endorsed tr_action improvement . 
Write. 

-... 
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THE PHILIP - CAREY COMPANY • Lockland - CINCINNATI; O H I O 

SYSTEM OF _ 
TRACK INSU LATION 

• . • an asphaltic compound substantially reenforced with asphalt­
saturated fibre preformed under heavy pressure. Impervious to moisture 
and temperature changes. 
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Ask yourself 
this question 

Is the company from which I am buying lubricants competent to 
give me the highest service? 

Your answer will take into consideration four things: 

1. Its standing as an authority on all 
phases of lubrication. 

2. Its ability to furnish precisely the 
right lubricant for every purpose from 
its own line. 

3. Its ability to deliver the lubricant 
specified at all times. 

4. Its willingness to co-operate in at­
taining the highest lubricating effi­
ciency at the lowest possible cost. 

The Texas Company is a recognized 
authority on scientific lubrication. 

The Texas Company does manufacture 
in its own refineries, with its own re­
sources from source to sale, a Texaco 
lubricant for every known purpose. 

The Texas Company has a world-wide 
organization with distribution facilities 
everywhere. 

The Texas Company does co-operate 
with executives at all times in securing 
better lubrication. 

There is a Texaco Lubricant for Every Purpose 
Texaco Lubrication Service is available everywhere 

TEXACO LUBRICANTS 

17 Battery Place 

New York City 

THE TEXAS COMPANY 

Offices 

in Principal Cities 
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!Signaling to Meet 
Competition - -
W HEN present day competition 

with other systems of travel gets 
erious, the best answer usually is 

"Union" signals. A properly signalled 
ystem permits higher speeds. Time 
aved is money earned. 

The Pittsburgh Railways Company is 
finding its A.P.B. installation of 58 
"Union" color-light signals between 
Pittsburgh and Washington, Pa., an 
investment well placed. So much so in 
fact has this been the case, that other 
imilar installations are being made and 
re being contemplated. 

Write or call our nearest office for addi, 
tional information. Our specialists are 
at your service and will gladly assist you 
in making a survey of your lines. No 
obligation. -
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A thorough analysis of track costs by the New Orleans 
Public Service Inc. during the past two years brought to 
life a number of important facts. It was found that the 
value of the road bed was over one half of the total in­
vestment in railway property, and that maintenance costs 
were · staggering. Specific analysis in a number of cases 
indicated that in an endeavor to make the track last for 
twenty years or more, the cumulative maintenance costs 
over this period equalled and often exceeded the original in­
vestment cost. 

With a view of developing a type of track construction 
that would have a life commensurate with the required 

- investment and minimize maintenance costs, a thorough 
study and analysis of track designs was undertaken. Past 
practices were reviewed, inspection and investigation of 
track designs in other Cities of the United States was 
made, materials were tested, and a type of track design 
deyeloped, based upon thorough engineering analysis and 
the proper application of construction materials. 

Dayton Ties are being ~tilized in this developed type 
of construction. This improved design d9es .not cost as 
much. as the obsolete type of track previously employed 
under like conditions. 

We believe the New Orleans Public Service Inc., in 
their research and development of this inexpensive but 
more nearly permanent type of paved track construction~ 
which can be used to an advantage by Street Railways 
anywhere, has performed a service of inestimable value to 
the industry. 



What the Dayton Integral 
System of Track and Paving 

Structure Means to You 

Increased Life With Reduced Maintenance 
Less Costs 

Dayton Integral System of track and pavement construe, 
tion, by utilizing the concrete paving base formerly bisected 
by wood ties, combines the track foundation and pavement 
structure into a monolithic unit of maximum stability and 
ruggedness. 

The steel angles of the Dayton Tie provide a transverse. 
reinforcement of the foundation in a plane, where the stresses 
and strains tend to produce cracking and disintegration of the 
concrete. 

The combined constructional features of the rail anchorage 
absorb and dissipate rail vibration, thus protecting the founda, 
tion and pavement from this abuse. 

Reinforced concrete, adequately protected from vibration 
has proven itself to be a material of long and useful life for 
industrial application. Rails, laid upon a reinforced concrete 
foundation, with a vibration absorbing anchorage, 'provide a 
track structure that will develop the full wearing life of the 
component parts with no major maintenance at all. 

The Dayton Integral System of Track Construction re, 
quires less excavation, less ballast, less labor, and affords a 
saving in first costs over any other type of paved track con, 
struction with an assured saving in maintenance costs. 

THE DAYTON 
MECHANICAL TIE CO. 

DAYTON, OHIO 



.April, 1929 ELECTRIC RAILWAY JOURNAL 41 

Time to Re-tire 
Got• FISK 

TMN N,,UM ... U, S. MT. on'. 

FISK'S excess mileage is due to 

two unique features ... the All-Cord 

arcass and the Multiple Cable Bead. 

The All-Corel process does away with 

cross threads in the tire fabric ... pre­

,·ents internal friction and overheating. 

The l\lnltiple Cable Bead gives a solid 

the sidewalls. It provides a firm 

foundation for the frictionless All-Cord 

two Fisk features give Fisk 

otor Coach Balloons the stamina to 

pile up mileage over any kind of going. 

Try Fisks on your hardest routes ... 

you'll find they help keep operating 

costs down to a profitable level. 

THE FISK TIRE COl\IPANY;INC. 
Chicopee Falls, l\lass. 

OTOR COACH BALLOON 
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Chicago Surf ace Lines 
Latest ·Type 

Car 

Passengers enter at front and 

leave through the two center 

· , doors. These cars seat 60 pas-

·=-- ;-'-- sengers comfortably . ..._. 

Ir ~I', lif~11 ,_:::: ~ 
- - - - . ~ ., ,,, --==-- -

..... 

Thirty-three of these cars are being built 
by Cummings Car and Coach Co. 

Street car transportation is a necessity. 

The modern attractive, comfortable car is a business builder 
and is bound to -increase patronage. Its convenience has 
never been equalled. 

"There's no substitute for Street Railway Service." 

All Types of latest design city and interurban cars 

are built by-_ 

CUMM][NG§ CAR AND COACH CO~ 
111 W. MONROE ST. 

CHICAGO, ILL" 
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gers Compli 
Easy, S 
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-Equipp 

43 



44 ELECTRIC RAILWAY JOURNAL 

~~- --G!·n ~ 
·1 Jl -'C .. 
""7""..,, .1~ 

~-
--

~ ~ -G . 

::. M u h -'~11 ~~ .. ____ ,_ 

7 :/ v· l? ,!!-.1'14-;(ll,rll-1 , 

. ~--· ~·· .~=~~- .} 
. --._,--..,._./ 

An improved lubrication servic 
that meets today's motor an 

load requirements 
Engine overheating due to continual opera 

tion; heavy strain on moving parts due t 
peak loads; excessive wear from high speeds 
to maintain schedules; imperfect lubrication 
under ever-changing weather conditions 
these are causes of high operating and main 
tenance costs in bus transportatio1: systems 

KOOLMOTOR Bus Oils are speciall 
processed to reduce these difficulties to 
minimum. They are pure petroleum prod 
ucts , perfected in Cities Service laboratori 
by Cities Service lubrication experts. Thes 
same experts can help you safeguard yo 
profits by lowering operating expenses. Th 
are available without cost, as a free consult 
ing board, constantly ready to study you 
- ==-=·, problem at first hand an 

to recommend the proper 
lubricants and methods 
for applying them. 

~ 
I'll[,;}.~•;.<! ..... •-~" .... -;,.._· • \ -

OIL DIVISION 

CITIES SERVICE COMPANY 
60 WALL STREET, NEW YORK, N. Y. 

Koo/motor Prod11cts 
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Koolmotor Bus Oils are care­
fully refined from 100 % 
Pennsylvania crude base for 
the special lubrication re­
quirements of heavy duty, 
high speed motor bus engines. 
The methods used in refining 
them are based on the findings 
of the highly trained corps of 
Cities Service lubrication en­
gineers who are always on the 
alert to change refining for­
mulas or develop new ones 
to accommodate ever-chang­
i n g lubrication conditio11:s. 
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Where Selection is 
decided by 

Performance 

I "NATIONA[l~~~E POLES 
Predominate 

EXPERIENCE has taught many valu­
able lessons in the selection of poles 

for trolley lines, electric lighting, tele­
phone, telegraph, and signal systems. Per­
haps the lessons of greatest value are 
those which resulted in the policy of 
choosing poles for long life, reliability, and 
especially, for safety. The recognized 
safety (dependability) of "NATIONAL" 
Tubular Steel Poles is a consideration 
of first and ultimate importance, 
as evidenced by the extensive use of 
"NATION.AL" Poles throughout 
America. 

Wherever the factors ot safety, strength 
and appearance dominate, it will pay you 
to specify "NATIONAL" Poles. Made 
by the largest manufacturer of wrought 
tubular products in the world, with 
facilities for meeting a wide range of 
specifications in pole construction. Ask 
for Bulletin No. 14. 

NATIONAL 

NATIONAL TUBE COMPANY•Pittsburgh, Pa. 

• 

April, 1929 



April, 1929 ELECTRIC Rf.I LWAY JOURNAL 

11eats 
with 

830 Sets of ''Tool Steel'' Gears 
Then With 

1200 More ·Sets of ''Tool Steel''.Gears 

Last year the City of Milan, 
Italy, began to revamp their 
electric railway system. After 
ex h au st i v e t e s ts of both 
American and European gears 
they placed an order for 830 
sets of Tool Steel "Qu_iet" 
Gears. 

Recently we received a cable 
order for 1200 additional sets 
to complete the job. 

Proof positive of the superi­
ority of "Tool Steel" Quiet 
Gears . ... 

\ 

The Tool Steel Gear and Pinion Company 
Cincinnati, Ohio 
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Reliable Performance 
Simplicity of Application 

I II 

Steel terminals brazed to the flexible copper 
conductor-braze made in a controlled heat 
electric furnace-result, each bond has the 
strongest electrical union between copper 
and steel it is possible to secure. Reliable 
performance is a feature of Erica Type 
AT R Rail Bonds. 
The round steel terminal occupies little 
space on the ball of the rail- the arc flashes 
down into the welding vee, clings without 
sputtering-a minimum amount of metal is 
required to secure full conductivity. Sim­
plicity of application is another feature of 
AT R Bonds. 

Let us send you samples 
for inspection and test. 

THE ELECTRIC RAILWAY 
IMPROVEMENT COMPANY 

2070 E. 61st Place, Cleveland, Ohio 

For Better Bonds and Bonding Use 



he pu bhc has ta t 
transportation and like 
ing short of full 
now satisf~ it in 
portation. Th 
meet changed 
that qwckl • 
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· Cincinnati has the designs-Cincinna 
has built the most modern cars £0 

years, is building the most modern car 
today-cars that are modern in e££icienc 
as well as luxury. And Cincinnati's Sur 
vey and Plan Method 0£ selling enable 
any property to have modern cars at one 
-and to pay £or them out 0£ increase 
earnings. 

We recently submitted a Survey and Pia 
to a large property in Indiana. The pla 
was approved and Cincinnati Cars sup 
plied. Running time on all routes was cu 
about s % • The shop organization was cut 
creating a saving 0£ $9,000.00 in wage 
Power bills were so reduced that a 
monthly saving 0£ $3,000.00 in powe 
was established(thepower rate is 1.1cpe 
K. W .H.) Figures to date indicate an ant 



ual saving o2 approximately $ s s,000.00. 

s soon as the planned one-man car oper­
tion is put into e££ect a £urther saving 
£ about $25,000.00 will be made. And 
hese savings tally exactly with our ori­

inal Survey figures. 

he Electric Railw~y lnd~stry is paying 
high price 2or the. qontinued operation 

_.:.J .:..:,,L ':-. 

£ its obsolete equipmen~., Some 2ew com-
anies have had the courage to junk old 
ars, and buy new one's. That courage has 
aid! Those companies are giving the 
ublic what it wants, and the public is 
esponding with increased p atronage. 
et us lay our cards on the table. The 
ublic has tasted luxury in transporta­
· on and demands it. We are ready to go 

head. Are you~ 



THE public has a quaint h abit o! 

demanding luxurious transportatio~ 

-at old•Eashioned p rices. That de• 

mand can be met with the right kind 

0£ rolling stock and the right kind o! 

operation. We do not advocate street 

cars where coaches should be used­

nor try to sell coaches where street 

cars will do the job. But we will wel• · 

come the opportunity to submit to 

you a survey and plan-based on the 

right kind 0£ transportation units­

Eor we build both cars and coaches. 

Cincinnati cars are as modern as this 

morning, Versare Coaches have a 

distinctive passenger appeal-both 

bring a luxury to transportation that 

pays! 

THE CINCINNATI CAR CORPORATION 
Winton Place 

Cincinnati, Ohio 
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;/ Onejournal oil 
the yrar round 

l,iisten 111 
CHICAGO SYMPHONY 

ORCHESTRA 

Sunday EYening 6 to 7 o'clock 
Central Standard Time 

OYer Following 
WGN Chicago WHO Des Moin;s 
WTMJ Milwaukee WDAF Kansas City 
KSD St. Louis WOW Omaha 
WOC Davenport KSTP St. Paul 

WEBC Superior 

• 
No epidemic of spring and autumn pullins 
for oil change •.• no rush to pull out old 
waste and repack journal boxes ... no shift­
ing of schedules to compensate for cars out 
of service ••. and an important item of main­
tenance cost eliminated. How? By using 
Superla Car Journal Oil. 

Superla Car Journal Oil refutes the theory that 
winter and summer grades of oil are' necessary. 
It has proven successful in all seasons in high 
speed interurban- and ordinary street car serv­
ice. It has made possible marked savings in power 
and waste consumption, increased the life of hear­
ings and reduced hearing temperatures. 

The flexibility of Superla Car Journal Oil, its 
ability to stand up under heavy service require­
ments and its wide atmospheric temperature range 
make it the ideal year around car journal oil. 

Our engineers will gladly give you additfonal 
information and data. Consultation with them 
places you under no obligation. 

STANDARD OIL COMPANY (Indiana) 
General Offices: 910 South Michigan Ave. CHICAGO, ILLINOIS 

ILLINOIS IKDIANA IOWA S. DAKOTA N, DAKOTA l\lINNESOTA MISSOURI 
Chicago Evansville Davenport Huron Fargo Duluth Kansas City 
Decatur Indianapolis Des llloines MICHIGAN l\linot lllankato St. Joseph 

Joliet South Bend lll aso n City Detroit WISCONSIN lllinneapolis "-t. Louis 
Peoria KAKSAS Sioux City Grand Rapids La Crosse 
Quinry Wichita Saginaw !\lilwaukee 

Green Bay 1316 
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AMERIC 
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-nance 1 m 
'With 

rr---~D A V I S 

STEEL WHEELS 
Because of the heat treated ·special composition steel used, 
Davis "One Wear" Wheels never need re-turning. This 
111eans one less item in your maintenance costs and a 
considerable reduction in lost tin1e while your equip­
ment is tied up in the shop. 

The evidence of over half a million wheels now in service 
proves that Davis Steel Wheels are truly "One Wear" . 
Wheels. .. 

AMERICAN S'I'EEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 

TEEL FOUNDRIES .. 
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The engine eooling of A. C. F. 
buses is effieiently handled 
.-with the Long radiator. . . • 

LONG MANUFACTURING CO. 
Detroit - - Miel1igan 

LONG PRODUCTS-AUTO l\lOTIVE CLUTCHES AND RADIATORS 
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Girder Rails 

Girder Guard Rails 

Plain Girder Rails 

,_ ,R.ail Joints and 
Track Accessories 

Expansion Joints 
for Electrically 
Welded Track 

Special Trackwork 

Switches, Frogs and Crossings 
,n 

Solid Manganese Steel, 
Manganese Insert Construction, 

Chrome Nickel Steel Insert 
Construction and Built-up 

Construction of all 
heights and weights of rail 

The Lorain Steel Company 
General Oftices1 545 Central Avenue, Johnstown, Pa. 

suee1D1A,rv OJI 

UNITED STATES STEEL CORPORATION 
PRINCIPAL 9UB91D1AIU' M A. NU JrACTURING CO M ~ANl1t•: 
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:-BIUCAN BJUDGB COMPANY CARNBGTK 5TRBL COMPA NY ILLINOl5 STBBL COMPANY THs LoJtAtl'f 5TaltL COMPANY 
A MBRICAN SHBBT AND TlN Pl.ATS COMPANY CVCLONB FllNCS C OMPANY MIMNKSOTA STBBL COMPANY TRNNBSSBB COAL. IRON AR. R. COMPANY 

MBRICAN 5TBBLAND WIRB COMPANY FBOBRAL SHIPBUILDING AND D RY DOCK COMPANY NATIONAL TuBB COMPANY UNIVBR!IAL PORTI.AND CSMBHT COMPANY 

~ W4SI Distrllnuw,-Untte<I Slalcs Steel Products Company.Su Fraadsc:o, Los Aai('e&et, Portland., Seattle. Hoaolulu . Ex,-,wt Dulrilnllors-Ullited Satea Sloc,hoducts Compaa.1. New YOB City 

Salea Oflicea: 
ATLANTA CHICAGO CLEVELAND DALLAS NEW YORK PHILADELPHIA PITTSBURGH 
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••11° Clamp Relnfnrclng 
Corroded Swaged ololnt 

At IUgllt--
"C" Clamp Supporting Pole 

Corroded at llase 

Below-
Pole ~lounts-12-ln, to 6-in, 

Typical Pole Mount Installation 
on Concrete 

'r'-..,, 

M.I.F, Cro•sarm Gain Installed 

Typical M.I.F. Rplnforrlng and Extension Clamps 

Tubular Pole Maintenance 
It is not economical to replace a corroded tubular iron 
pole if it can be salvaged at reasonable expense. M.I.F. 
Tubular Pole Specialties prove most satisfactory and 
most economical as salvage devices. 

"A" Reinforcing and Extension Clamps 
-for reinforcing corroded upper joint where reduction in pipe size 

is full inch. 
-for extending pole with section of pipe of one inch smaller di-

ameter. 
-for reinforcing at ground-line over collar. 
"B" Reinforcing Clamps 
-for reinforcing corroded upper joint where lower -section is swaged 

over smaller pipe. 
"C" Reinforcing and Extension Clamps 
-for reinforcing poles corroded at ground-line- without collar, 

or after its removal. 
-for extending pole with section of same size. 
Variations of these types meet all conditions, including salvaging 
of ornamental poles. 
Williams Pole Mounts 
-for salvaging poles corroded at ground-line, by supporting them 

anchored to concrete base. 
-for maximum clearance above ground with new or old poles, pos-

sibly jacked up out of ground. 
-for anchorage on bridges, retai'ling walls, rock, etc, 
-also provided in similar type for wood poles. 
Crossarm Gains 
-for attaching wood crossarms to tubular poles, with or without 

braces. 

Cable Insulator Hangers 
-for stringing signal wires, etc., along or across span wires. 

Send for literature and price:s 

Malleable Iron Fittings Co. 
Pole Hardware Department 

Factory and New England Sales Office: Branford, Connecticut 
New York Sales Office: 
Thirty Church Street 

General Sales Agents elsewhere 
in U.S.: 

LINE MATERIAL COMPANY, South Milwaukee, Wis. 
Canadian Distributor: Canadian Line Materials, Limited, Toronto 

M.1.1''. Crossarm Gain-Dis-assembled 
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Try this keyboard,--, 
It is one of the most important f ea tu res 
of the National Fare Register 

Section o f keyboard on N ational Fare Register, actual size 

TAP the keys on this illustration as y ou would those 
of a real machine if you were recording a fare. They 

are exactly the same size as the keys on the keyboard of a 
National Fare Register. 

Note how easy it is to pick out the correct key, the ample 
clearance between keys, the small chance to make a mis­
take by striking the wrong key. 

Although the illustration cannot show it , these keys are 
of the most flexible type, easy to operate yet absolutely 
positive in their action. Once an amount is set up on this 
keyboard, it stays that amount u ntil the transaction is 
completed or release key is pressed. 

Only in National Fare Reg isters can interurban operators 
get the benefit of this fast, accurate and positive keyboard. 
And the keyboard is just one of the ten distinctive features 
of the register. 

Ten Distinctive 
Features 

Printed tickets 
Printed trip sheet 
Flexible keyboard 
Special keys for 

each kind of fare 
Public indication 
Total of cash 
Electric operation 
Small size 
Repeat key 
Operator's iden-

tification key 

THE NATIONAL FARE REGISTER 
Product of The N ational Cash Register Company 

Dayton, Ohio 
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B·altimore 
uses a 

specially desifned 

This new transfer should be of interest to operators wit 
similar problems of routing passengers over intricate ca 
systems. 

Globe Transfer 

It was designed by Mr. J. A. Stoll, Superintendent of Traffi 
of the United ' Railways and Electric Company, of Baltimo 
Baltimore's old system involved the issuing of transfers a 
identification checks where passengers used three cars to rea 
their destinations. The new transfer eliminates the identi 
cation check. The conductor of the second or crossto~ 
lines simply detaches and returns to the passenger th 
"Re-transfer Coupon" for use under certain conditions on 
third line. 

The United Railways and Electric Company of Baltimo 
say: " It is easier for the car rider to use and easier for t 
conductor to handle"- "Another advantage is that ride 
desiring to re-transfer need no longer board cars at the re 
platform as formerly"- "Afford riders a quicker means 
travel between outlying points without having to ride throu 

Factories: 
Philadelphia 
Los Angeles 
Boston 
New York 
Jacksonville 

the downtown section." 

We shall be glad to explain the full advantages of this n 
" Re-Transfer" system. Our speciali 
experience enables us to design an 

Globe supply a ticket or transfer system b 
adapted to your needs. 

TICKET COMPANY 
PHILADELPHIA 

Sales Offices: 
Albany 
Adanla 
Bahimore 
Cincinnar1 
Oeveland 
Pi1tsburgh 
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How M&rion,Ohz0. cltang 
Complete TransportationService 
now gwen hy "¼llow Coacher 

Revenues of the street railway serving the 

city of Marion, Ohio, a city of 35,000 popula­

tion, had for the past few years been dwin­

dling. The handwriting on the wall told a 

story clearly disheartening. 

Funds were lacking to put equipment and 

track in good condition. The riding public 

was plainly disgruntled. Even the press 

came out boldly with the assertion that street 

car service was doomed-yet the operating 

company did the best it could to stem the 

tide. Fares were increased, but still revenue 
failed to keep pace. 

Something drastic had to be done. 

On O ctober 4th, 1928, all trolley service was 
discontinued and on October 5th motor 
coach service was inaugurated with twelve 
Type "W " 23-passenger Yellow Coaches­

a complete replacement. 

Results were immediate. The citizens of 
Marion were well satisfied. Riding increased. 
Red figures changed to black. The Marion 



ed figu1.•es into Black 

Rapid Trans it, Inc. ( the opera ting company) 
began to make money and has good reason to 
be proud of the support extended by the pub­
lic and the authorities. 

generally . . . Patrons have found how 
much it means to be able to step into the 
buses from the curb and leave them in the 
same way •.. 

The press, also, has changed its tone. 
better evidence of satisfaction 

W hat "We believe the bus service in this city has 

than the following extracts 
quoted from the editorial col­
umns of the Marion Star of 
January 9, 1929-

"There can be no question of 
the popularity of the service as 
a whole with the local public 

P~:'coa:h,,Mil C 
: ... . · . ::/.::•:•.~~:-:•,•,• 

··:::::::· 

4nts per 
' Coach Mil 

Maintenance ·''' 2,68 
Depr~ciati<J,n 3.76 
~fage ' 0.42 
Tra~portat.ion 9.19 
Admini,fration 1.50 
,,Gener.il 2.2J 

19.78 

been operated sufficiently long 

and in a sufficiently satisfactory 

ma11ner to carry conviction to 

the people of this community 

that, so far as service goes, they 

have profited immensely by the 

supplantry of the street car 

service by t/ze bus service." 
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23 Passenger City Seruice 

Marion Standardized on 

YELLOW COACH 
TWELVE 23-passenger City Service Type "W" 

Coaches were selected to render a complete local 
city service for Marion. 

With a growing population of 35,000 and an area of 8 
square miles to be served, Type "W" Yell ow equipment 
was selected because it possessed all the modern qualities 
desired for rendering a local service to a progressive 
community of moderate size. 

Style and graceful appearance, combined with practical 
operating utility-smooth 8-cylinder power, fast accel­
eration, quick, sure brakes, low operating cost and, for 
a community of this size, ample load capacity without 
crowding,-

Type "W" Yellow Coaches are ideally fitted for the kind 
of service they are now rendering the city of Marion. 

General Motors Truck Co., Pontiac, Mich. 
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No. 327,M Special seats are 
in use by the Virginia Electric 
and Power Company, which 
was awarded the Charles 
A Coffin medal for 1928. 

DESIGNED FOR INTERURBAN USE 

T HE 327--M Special is a popular Heywood--Wakefield electric 
railway seat. The deep, double spring construction of the 

cushion and the restful pitch of the spring--filled backs make this at-­
tractive style one of the most comfortable interurban seats ever 

offered. 

The 8M5 Special is.a de luxe interurban type with spring.-filled seats 
and backs. It has been purposely designed and built to withstand 
the most severe use and abuse, while delivering trouble.-proof service 

year after year. 

Our car seating experts will be glad to assist in solving your equip.­
ment problems. This service is yours without cost or obligation. 

Just write to the nearest Heywood.-W akefield sales office. 

HEYVVOOD--VV AKEFIELD COMP ANY 
Boston, Massachusetts 

516 West 34th St., New York City 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 
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THE 
THINGS 

ELRECO 
STANDS FOR 

Fine:st appear an c e-unusua] 
strength-greatest adaptability­
lightest weight-fow installation 
and maintenance cost. Those are 
the things ELRECO stands for, the 
reasons why far-seeing companies 
in hundreds of cities and towns 
have installed Elreco Tubular Steel 
Poles. 

Designed to lend beauty to the 
curb line, at the same time Elreco 
Poles are practical. Trolley span, 
lighting wires, lighting units and 
traffic signals can be all suspended 
from the same pole. 

No longer is it necessary for indi-
. vidual companies to use separate 

poles. A combination of compa­
nies utilizing the same makes the 
reduced cost to each, of installation 
and maintenance, readily apparent. 

A letter or card 
will promptly 
bring complete 
i11 f ormatio11. 

The Electric Railway Equipment Co. 
2900 Cormany Ave., Cincinnati, Ohio 30 Church Street, N ew York City 



April, 1929 ELECTRIC RAILWAY JOURNAL 67 

Busy M en often 

prefer to "S ee" you by T elephone 

YouR customers are busy people. There are times 
when they prefer that you visit them by telephone. 
You save their time as well as your own. 

A sales executive does 77% of his out of "town 
business by telephone. He says, "you get the undi­
vided attention of the man you are calling. Without 
any preliminary conversation, you are right down 
to basic facts. Think also of conserving the time 
of the buyer.'' 

Many such practical experiences have grown out 
of the Key Town Plan. As your business in the larger 
towns grows and takes more , and more of your 
salesmen's time, why neglect the smaller towns? 
Keep up your contacts; cover them by tele­
phone from the larger towns. The Bell System 
has prepared a national and regional Key 

Town Map, which may be procured free upon re­
quest to your local Bell business office. 

Study these key town maps to learn the most effec­
tive method of reaching your market by telc:phone­
the modern way to meet competition. Cover more 
towns. Make more contacts. Use classified telephone 
directories to uncover new outlets. Develop each ter­
ritory with savings in cost. 

The quickest way to make the calls from each key 
town is by Sequence Lists . 

The Bell System Credit Plan makes it unnecessary 
to carry cash for the calls. It helps keep a record of 
all contacts. 

Ask the local business office today for 
complete information. Bell Telephone Service 
.... Quick .... Inexpen1ive .... Univer1al. 
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i\lORE·JONES 
QUALITY PRODUCTS 

April, 1929 
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More-Jones Armature 
Babbitt Metal 

Back of the More-Jones reputation for service is a 
great organization embracing equipment and.personnel 
that has contributed to the general betterment of the 
industry, and has solved many of the perplexing 
problems which ha"'{e confronted its customers. 

The company's plants, operated under chemical and 
physical laboratory control, produce the very finest 
quality of bronze bearings, castings, babbitt metals , 
and solders that can be obtained. 

The personnel of the More-Jones organization is com­
posed of many men of proven ability whose connections 
with it date back to the very beginning of electric 
railway transportation in America and earlier periods. 

More'.-Jones Armature Babbitt Metal 
No less than twenty-five different grades of Babbitt have been successfully 
perfected in the More-Jones line, d esigned for varying services and at varying 
prices. "Armature" for electric railway motor bearings is unexcelled for 
durability and economy. 

More-Jones Trolley W heels 
This company is the largest manufact urer of t rolley wheels in the world­
one of our products perfected in cooperation with experts from various large 
electric railway systems. 

"Tiger" Bronze Axle and Armature Bearings 
Being one of the early achievements of M ore-Jones and probably the most 
widely known bronze on the market, t he product has done much to.establish 
More-Jones' name as one of the leaders in the manufacture of bearings. 

NATIONAL BEARING METALS CORPORATION 
More-fones DiYision 

St. Louis, Mo. 
New York, N. Y. Jersey City, N . J. Pittsburgh, Pa. Meadville, Pa. 

Portsmouth, Va. 

More-Jones 
Trolley Wheels 

~~Tiger" Bronze 
Axle and 

Armature Bearings 
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SPECIAL TRACK WORK 

-built to your specifications. 

--offering lower installation 
costs through greater ac­
curacy of design and con­
struction. 

- backed by 48 years' experi­
ence in building Special 
Track Work. 

THE BUDA COMPANY 
HARVEY [Chicago Suburb] ILLINOIS 
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Where Service is Hardest 
In the field of bus transportation, where conditions are most severe, N orth East Equipment 

has long been recognized as the last word in dependability and long life. Its special fitness 

has been demonstrated over a period of years in t_he service of such organizations as: 
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Fifth Avenue Motor Coach Co. 
The Connecticut Company 
Northland Transportation Co. 
New England Transportatio~ Co. 
Indianapolis Street Railway Co. 
Boston Elevated Railway Co. 
Milwaukee Electric Railway 

& Light Co. 
Royal Blue Line Co. 

rr : 
,n r_rrrrr , t ,1. I 
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Third Avenue Railway S ystem 
Capitol District Transportation Co. 
Winnipeg Electric Company 
Toronto Transportation Co. 
Municipal Tramways Trust 

- I G -~/F 
· Ir 

' . 
~ 

of Adelaide, Australia 
Omnibus de la Habana, Cuba 
Wellington Municipal T ramways 

Corp. of New Zealand 
Chicago Motor Coach Co. 
Capital Traction Co. 
Detroit Motor Bus Co. 
Illinois Power & Light Co. 
United Motor Coach Co. 

• Eastern Michigan Motor Buses 
.. United Railways & Electric Co. 

Pickwick Stages 
Bridgeport Grey Line Bus Corp. 
New York State Railways 
Philadelphia Rural Transit Co. 
DeCamp Bus Lines 
Peoples Motor Bus Company 
International Bus Corp. 
Greyhound Lines 
White Star Bus Line of Porto Rico 

A new edit ion of Catalog 100-B, 
detailing the latest developments 
in North East Equipment for 
Motor Buses, is nO'W ready. 

NoRTH EAST E LEC.TRIC. Co. 
ROCHESTER • N. Y., U .S.A. 

Service Stations all O'VeT the World 
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Cap nncl Cone 
Armored 
Straleht Lino 

,.,0,'41 

Sln&le and Double Curve 
Cer Bern: Strain 
Hinged Bracket Arm 

Twin 
Stra1ght Line 
Single and Double Cur,·e 

Rnund TnJ> 
Streight IJne 
Single and Double Curve 
Binged Bracket Arm 

West J<:nd 
Straleht IJne 
Single and Double Curve 
Hlneed Bracket Arm 

nm,ton Twin 
Straleht IJno 
Single and Double Curve 
Strain 

""'';,l,i 
lt,f/11,._ 

....,,., 

Celling or Trnogh 

'&tr:: ,!~o~il; l~su?~ted bolt:­
Type, H, I, J. 

In•ulnted llolts 

EARS 
Stratehl Line fnr Round, Oroored 

or }~lgure 8 Wire 
Double Center 
Feeder Eers 
Spl1c1ng Ears 
Half Stratn 
Double Strdn 
Clamp 
Meehan I eel 

Splicing Sleeves 
Feeder Cable Sollcen 
\Ylre Connectors 
~train Pletel 
Wire Protectlne Sleerea 

FROGS 
Bronze 
l\1alleeble Iron 
Two. four and dx pull-off'1 
In any deeree. rteht and lefl band 
High Speed 
With and without remonble ears 

Frog wearing r•lates 

CROSSINGS 
Bronze 
Malleable Iron 
Steel 
Insuiated 
Unln,uleted 
Adjustable 
Rleld 
\Vltb and without removable eara 

Overheed Conductor Bar ConstrucUoo 

YOKES 
Feed 1n 
Feeder Plug 
Straleht Line 
Slnele and Double Cune 
Swivel Strain 
Double Trolley Wire 

INSULATORS 
Wood Strain 
Elephant Strain 
Giant Strein 
Globe Strain 
Porcelain 
Feed Wire 
Feeder Tap 
Brooklyn 
Turnbuckle 

Third Rall Section 
Single and Double Beam 
Automatic · 
Hieb Speed 

Split Spool ■ 
Solid Spools 
Onrhead material ror BrldQ"es 
Ltne Material for Cnnes 
Sectlonallzlne Swltchea 
Trolley Wheel• 
Sleet Wheels and Cutten 
Jiarp1 
Pole Bands 
Eye Bolt■ 
Jn1ulator P1n1 
Tooll ror Installlne o,erhead material 

. 
" 

Does line maintenance cost put 
your balanc~ on the wrong side? 

Hurrying crowds I A line down! Tied-up 
traffic I The loss of time, money and public 
goodwill !-often due to the use of obsolete or 
inefficient line material. 

Properly to serve the public and to insure its 
co-operation and support, the policy of using 
modern material of recognized quality and 
durability must be adhered to. \Vhere 
Anderson equipment is used, maintenance should 
be simplified and maximum service assured! 

Backed by forty years of experience and 
development, Anderson engineers are prepared 
to serve railway companies in the solution of 
their overhead line material problems and to 
consult on the special requirements for local 
conditions. 

Examine the accompanying partial list of 
Anderson equipment, select according to your 
requirements -and write for quotations. 

Send for the hundred page illustrated Bulletin No. 39 

ALBERT & J.M.ANDERSON MFG. CO. 
289-305 A ST., BOSTON, MASS. 

PHILADELPHIA-129 Real Estate Truet Bldg, 
CHICAG0-105 S. Dearborn St. 

NEW YORK-135 Broadway 
LONDON, E. C. 2, 12 Moor Lane 



-dig and-patch 

-dig and pate~! 

You pay f~r 

Thermit 
whether you 

• use 1t •••••• 

. . . . . . or not 



100% 

90X 

801o 

70,% 

60% 

50% 

Patched joints are 

1929 1930 1931 193'.l . 19.JJ 1934 19.15 1916 19.)7 1938 

As the Thermit curve goes up 
track maintenance comes down 



• permanent investment 
permanent expense! 

176 joints to every mile of track, each one demanding its 
share of the yearly track repair appropriation - each 
one an item of expense .. One ren1edy, but unfortunately 
the more expensive one is patching. The better method 
-and the cheaper one in the long run-is the permanent 
cure of Thermit welding. The little extra cost involved 
is an investment,-not only in better, smoother track,­
hut in protection against all future joint repair. 

No matter how you figure it, you pay this extra cost 
whether you use Thermit or not. The only difference 
is that you pay it many times over if you patch. 

Every railway company with Thei;mit equipment has 
first-hand proof of these facts. They know from actual 
experience that Thermit welds are free from future 
maintenance. 

Start now a regular program toward jointless track. 
Make an appropriation to Thermit-weld a definite pro­
portion of your existing rail joints during 1929, and each 
succeeding year. Then watch track maintenance costs 
head downward. 



Smooth going 
and no 
future 
track expense! 

I 

Maintenance sav­

ings on track weld­

ed this year will 
pay next year's 

welding costs • • . .• 
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METAL L THER,MIT CO~PO&ATIOW' 
12.I) B~OADWAV. NEW YO~. N.V. 

Pittsburgh Chicago Boston South San Francisco Toronto 
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Dil!erenlial Eloctric Locomotive Cran, Car: 
1/andlu rail•, special track work, tiu, 
bridge timbor•. poles, olc. Cof)(lciliu: 5 
ton• at radii up lo 26 fl .. ll ¥., ton• al 

radii up lo H ft. 

Clark Concret, Breakor: Broaks concrete 
at I••• than 2 cents p,r track fool. Pro­
ttclB man-holos, underground conduits. etc. 

Fast and economical. 

l>i!Jerontial Electric Dump Car: Dump• 
iithir sidt. - na labor rt.Quirtd - plac~s 
material clear of lronch - load distribut,d 
o• duirtd--mattrlal p/ac,d on Job at gro•• 

coal of le•• than 2 c,nt• per Ion mil<. 

MASS PRODUCTION is largely 
responsible for industrial progress in 
the United States. Men are mpst profit­
ably employed for the control and guid­
ance of power. 

Differential methods for laying and 
maintaining track are modern methods 
-the principle of m~ss production eco­
nomically applied. 

The Differential method is approved 
nd employed by more than 65 electric 

railways. By its use transportation is 
improved, more riders are attracted to 
their lines, revenue is increased. 

Let us explain the Differential method and 
show you actual savings made by representa­
tive mi/ways. Write-

The Differential Steel Car Co. 
FINDLAY, OHIO, U. S. A. 

Differential Bodu. 3-wau Dump: Dumpa 
right, loll, roar. Pat,nud do1c11-folding 
door a/Ide• load cltar of u•hula. Grtal in 
c/os, quarter• or w h tn track Is torn up . 
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Instruments 

R-S Rail Bond '!'esters 
... Both types, SBT (standard sensitivity) and BBT 

(high sensitivity) are light, compact and portable. 
Not only are they easy to carry about but, also, 
they are easily read. The resistance of the bond can 
be read directly on the scale without involving any 
computation. ROLLER-SMITH Bond Testers are 
furnished with saw tooth contacts which bite through 
the surf ace scale on the rail head. Only one man is 
required to make quick, accurate readings with this 
equipment. 

'l'ype H'l'D Circuit 'rester 
This handy pocket size tester, operating on a self­
contained, standard flash light battery is very useful 
for wiremen and repair men on coil and other elec­
trical work, checking for continuity and resistance. 
The scale reads directly in ohms from zero to 10,000. 

'l'ype COM Ohmmeter 
This instrument operates on two standard flash 
light cells. It is entirely self-contained and is de­
signed especially for rapid measurement of coils 
and resistance units on a quantity basis. A quick 
connection adapter facilitates the handling of very 
small wires. Range is from .5 ohm to 50000 ohms. 
Resistances may be read to within 1 % of their value. 

SEND FOR BULLETINS C-200 AND C-300 

0-.,er 30 years' experience is back of ROLLER-SMITH 

April , 1929 
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ThenewW HITE Six 
l ight Duty Trucks 

Built for the 
Modern Demands of 
Speed and Eco,wmy 
in Business 

INCREASED business follows the policy 
of today's sales delivered today. The 

new Whites were built to make such 
service possible and have set up a new 
standard of values in the light delivery 
field. Conceived, engineered and built · 
by White, the new light duty Sixes 
have a background of experience, re­
sources and proved performance that 
cannot be attached to any other trucks 
of the same capacity rating. 

Complete Traffic Mastery 
In flexibility, ease of handling and 
acceleration the new Whites set a new 
record in truck performance. At sus­
tained high speeds they travel all day 
with no trace of exertion. Top traffic 
speed is reached with surprising ease 
and diminished co a dead stop witli. 
theapplicationof thepositive4-wheel 
hydraulic brakes. 

In hundreds of businesses the new 
White Sixes will demonstrate an 
amazing reduction in operating costs 
and time-a new efficiency in trans-

THE 

UGHT DUTY 

ur:~1?.t.~~~ .. ~.~.~~'.~ .......... $1850 
1-Ton Chassis (4-cyl.) .......... 1545 
l ¼•Ton Chassis (4-cyl. 

(Special) .............................. 272S 
IJght Duty Chassis (6.cyl.) .• 2450 
l 1h-Ton Chassis (4•cyl.) ...... 2125 

HEAVY DUTY 
3•Ton Chassis(Hish Speed)$4400 
3 1h-Ton Chassis .................... 4650 
Heavy Duty Chassis.............. 5100 

The ntw Whitt Six Light Duty T rucks combine ad­
•anetd style with complete dri•er comfort and practical 
utility. Ar,ailablt in a ntw range of color wmbina­
tions. Chassis alone, including ntwtst lighting and 

starting equipment, bum per, • aeu u m feed syst,m, 
air cleaner, hot-st,ot manifold, rebound frcmt •t>ri•r 
plates, and rompltu equipment ready for body-
11"0.f. o. b. Cleotland. 

THE NEW WHITE SI.X LIGHT DUTY TRUCKS 

portation that means greater profits 
and service for the truck user. 

White Built Throughout 

The new Whites are built throughout 
in the vast White factory at Cleve­
land. They are notable examples of 
White's ab.ility to pass on to users of 
transportation the benefits of the best 
engineering thought. 

that will amaze you. Call the nearest 
White Branch or Dealer. 

Before You B11y Any Truck, See 
the New Whites Perform. You 

Will Be a Better Judge 
o/Truck Values 

We want you to see the new White 
Sixes and not take performance for 
granted. We want the new Whites to 
demonstrate to you a new kind of 

No matter what use you make of a truck performance that is difficult to 
truck, the new White Sixes offer ad- describe. Take advantage of this op-
vantages never before available in this portunity to learn first hand about 
field. On the basis of cost per package, the new Whites. We know there is 
per load, per eight hours of transpor- nothing like them in the truck field 
tation service, there is no truck built today and a demonstration will prove 
that can do the job of the new Whites. every claim we make for them. Tele-
The new Whites will proveeconomies phone the nearest White Factory 
and efficiency in your own operation Branch or Dealer for appointment. 

WHITE COMPANY, CLEVELAND 

PAST EXPRESS 
2 -Ton Chassis .................... $3125 

WHITE 
2½-Ton Chassis .................... 3750 

BUSSES 
Model 53-

4-cyl., 16-pass ......... ,-......... $4250 
Model50-B-

FOUR AND SIX CYLINDER 
TRUCKS AND BOSSES 

4-cyl., 25-pass ..................... 5350 
ModelH-

6-cyl., 29-pass ...... _ ............. 7500 
Model 54-A-

6-cyl., 39-pass..................... 8000 

ALL PRICES LISTED ABOVE ARE FOR CHASSIS ONLY P. O. B. CLEVELAND 
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Comfort assured 

Thermostat 

Cros, Seat 

on Chicago's 100 New Cars 

with UTILITY 
HEATERS, VENTILATORS and 

HEAT REGULATORS 

This is Not an Experiment 
There are more than 100,000 Utility Chromalox Enclosed Heaters 
in operation on 600 to 1500 volts, giving entire satisfaction. Every 
Heater Carries the Underwriters' Label. 

The Utility Compensating System of Natural Ventilation has 
met the most stringent ordinance requirement ever prescribed by any 
municipality in the country, and after rigorous service tests was uni­
versally adopted by the Chicago Surface Lines in 1916. 

The Heat Regulators keep the air in the cars at uniform tempera­
ture and avoid the spread of contagious disease by preventing over­
heating the ca·rs. 

Intake Ventilator 

Electr ic Heater, fitted 
with Chromalox Strips. Listed as 
Standard by Underwriters' Laboratories. Delivers 

100 per cent output for electric energy input. 

1Vrite us. Let us tell you in detail the further advantages of Utilit:i• Eq11ipme11t. 

2241 TO 2247 INDIANA AVE. CHICAGO, ILLINOIS 
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~seTIES 
"Answer s.l 

Does it pay to vse steel ties in track construction? The Carnegie Steel Cross 
Ties pictured above are old enough to vote and will add their voice to the 
affirmative. In 1907 they were laid in the tracks of the Chicago Surface 
Lines. Recently uncovered, it was decided to rerail the ties inasmuch as 
they were in such splendid condition. Twenty-two years of service and still 
going strong! 

Yes! It pays to use Carnegie Steel Cross Ties. Nor is long service their 
only dividend. They provide a track that is free from interruptions for track 
repairs-a smooth track on which your passengers ride swiftly, safely and 
comfortably. Passenger appeal starts with the track. A poor track not only 
offsets the advantages of luxurious rolling equipment, but hastens it to a 
premature discard. In your 1929 track construction program, plan to in­
clude Carnegie Steel Cr(?SS Ties-an investment that _pays dividends. 

Booklet on Request. 

CARNEGIE STEEL COMPANY 
Subsidiary of UNITED STA TES STEEL CORPORATION 

CARNEGIE BUILDING-PITTSBURGH, PA. 
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ADVERTISING has become an 

.fi indispensable part of our 

national life. It performs a gen­

uine service to a fast-movin g 

public. It has been identified 

with the Electric Railways for 

such a long period that t h e 

public has come subconsciously 

to value the guidance of this 

phase of the service in the fu l­

filling of everyday wants. 

Collier Service car cards are not 

only a part of Electric Railway 

Service, but a dependable source 

of revenue as well. 

April, l !9 

BARRON G. COLLIE 
CANDLER BLOC. NEW Y ORK 

INC 
CITY 

Car Card Advertising Almost Evergwhe 
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he Osgood Bradley 1929 Model 

Hyatt 
Equipped 

The car illustrated is the 
one you undoubtedly saw 
at the last A.E.R.A. Con­
vention, Duplicates of 
this car are already in 
operation al differe nt 
points, and are giving a 
splendid account of 
themselves. Below, their 
truck, showing the ap­
plication of Hyatt Jour­
nal Boxes. 

-.. 

ON all ~odcrn street cars, anti-friction journal 
hearmgs are standard equipment, and Hyatt 

Roller Bearings a favorite among the equipment 
builders. 

That · is why the Osgood Bradley Car Company 
placed Hyatt Roller Bearing Journal Boxes under 
their 1929 model, which is the ."last word" in up­
to-date car construction. 

The railways of America are fast realizing that 
modern equipment is the way to combat competi­
tion, build public good will, and sell more rides. 

With Hyatt Roller Bearing Journal Boxes more 
comfortable riding is made possible. However, 
this .is hut one of their many advantages, for in 
addition theyeff ectworthw bile opera ting economics 
-savings in power, maintenance, and shoppings. 

Whichever way you figure it, Hyatt Roller Bear­
ings soon pay for themselves, and then go on many 
years earning profits on the investment. 

The Osgood Bradley Car Company,inequipping 
their -new cars with Hyatt Roller Bearings, when so 
specified, are offering you modern cars with mod­
ern hearings. Investigate. 

HYATI ROLLER BEARING COMPANY 
Newark Detroit Chicago Pittsburgh Oakland 

HYATT 
R OLLER BE.ARINGS 

filjPRODUCT OF GENERAL MOTORS~ 
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The C. M. & St. P. electri6.catlon -. 
over the Caocade Range l• one of , 
many where ~onda Wire la F 
al Ying dependable acrvice. , . .-.......;:: 

AN oA ,,_,.. 

Six wire mills offer a coast-to-coast 
eervice unequalled in promptness and 
dependability. 

A Technical Oepanment is main­
tained to assiat electrical engineers in 
the adaptation of copper and copper 
alloys to specific requirements. You 
are invited to make use of this 
service. 

ELECTRIC RAILWAY JOURNAL 

ANACONDA 
TROLLEY WIRE 

for every 
Transportation Requirement 

Anaconda Trolley Wires are made in round, 
grooved and figure-8 sections and in the 
folJowing grades: 

HZTENSO "C" (Copper-Cadmium alloy) 
An exclusively Anaconda product combin­
ing high tensile strength and the utmost wear• 
ing quality with the least sacrifice in con• 
ductivity. Meets the physical requirements 
of the A. S. T. M. specifications for High 
Strength Bronze and exceeds the required 
conductivity by 15 %. . 

HITENSO "A" (Copper-Cadmium alloy) 
This Anaconda product embodies the same 
general characteristics as Hitenso "C". lt 
meets the strength requirements of A.S.T.¥. 
specificationsfor MediumStrength Bronze but 
exceeds the required conductivity by 15%. 

Hitenso Trolley Wires are recommended not 
only because their conductivity is higher 
than that of Tin-Bronzes of equivalent 
strength, but also because they do not be­
come brittle when overheated by short-cir· 
cuits- a recognized characteristic of Tin 
Bronze alloys. 

HARD DRAWN COPPER -
Is recommended for normaJ service conditions 
where traffic is not heavy. This product is 
made from Anaconda Electrolytic Copper 
guaranteed 99.9% pure. 

MEDIUM and HIGH 
STRENGTH BRONZES 

Anaconda Tin-Bronze TrolJey Wires can be 
manufactured to meet the A.S. T.M. Specifi­
cations B-9-25T, also the specifications rec­
ommended by the A.E.R.A. 

For detailed information on Anaconda 
Trolley Wires, write for Publication B-11. 

ANACONDA COPPER MINING CO. 
THE AMERICAN BRASS COMPANY 

Rod, WiTe and Cable Products 
General Offices: 25 Broadway, New York 

Chicago Office: 111 West Washington Street 

ANACONDA WIRE PRODUCT 
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Caste.st 
hU 
&ou1ht 
eo~~ort 

"In my opinion the principles of the Twin Coach by 

which the total road area is utilized for carrying passen­

gers 1s an advance in coach construction over common 

practices. The road ability and public utility faculties 

are excellent in this vehicle. I was surprised at its speed." 

During his leisure ho urs in Florida, Major 
Segrave used a Twin Coach Parlor Car 
for the recreation purposes of himself 
and English party, repeatedly expressing 
his frank admiration of the capacity of 
the latest Twin Coach motors with their 

multiple cylinders and dual drive 
arrangement. 

Major H. 0. D. Segrave 
Miami Beach, Florida 

March 20, 1929 
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'RUE IEMPER IAPERED 
RAIL JOINT 5HIM 

The Remedy for low joints caused by wear 

Low Joint conditions quickly and economically corrected by application of True 
Temper Tapered Rail Joint Shim 

True Temper Tapered Shim in position with 
angle bar removed 

~ ----- -
• ........, J._-... ,,. . . . 

~ ~-r-- . 

Shim shown in pos1t1on between rails and 
angle bar 

The American Fork & Hoe Company 
General Offices: Cleveland, 0. Factory: North Girard, Pa,. 

District Offices 
Whitehall Bldg., New York, N. Y.-Railway Exchange Bldg., Chicago, Ill. 

R epresentatives at 
Bosron, Derroir, Minneapolis, St. Louis and San Francisco 

Forei•n Representotive• 
Wonha.m, Inc.,« Whileball St., New York, N. Y.; and 68-72 Windsor Houae, Victoria St., London, S,W.-1 
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f.lJARDlfl~§ co/ 
f} .l~-1: I~ MODER~ 
'<uaitlu "11cu1c••s er 

cr-' 1t1~CH I "1 ER"I' 

,tS GUARDIANS of quality in modern vehicles and 
f-l. machinery, none take higher rank than bronze 
bearings. None have more vital functions to perform. 

How essential then that these important integral parts 
be carefully manufactured from high quality metal of 
the proper mixture. How costly if they fail to execute 
properly their necessary duties. 

No wonder the job of producing these bronze 11roduets 
is being turned over to the specialized manufacturer. 
It is the way to insure uniform high quality and at th e 
same time lower unit costs. 

At Johnson Bronze your bronze bearing problem will 
get the kind of consideration to which it is entitled­
sensible, sane and in keeping with modern engineering 
practice. And when you deal with Johnson Bronze yon 
are assured of a le,·el of prices made possible only by 
the world's larges t production of such products • 

• JOHNSON UllONZE CO., New Castle, Pu. 
New York, Chicago, Detroit, Cleveland, Philadelphia, Kansas City, 

San Francisco 

Writ~ for a COPI/ 
of fhi• handy 
Wall Card which 
liat, over 600 "i" 
11tot"k" sizes read11 
for immediate 
dclivert1 . 
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C OLUMBIA 

-~ ~-- - .... 

Thie Equalizer Bsr and Brake Rigging are good examples of 
Colnmbia Jfeavy Forgings, Our complete equipment enables us 
to provide a wide variety of light and heavy for!?ings, Send us 
your blue prints and speeiflcations, 

Only the best grade of double cotton covered m agnet wire, 
moulded or pressed to accurate slot dimensions, is used In 
the making of Columbia Armature and Field Coils. 

QUALITY 
RAILWAY and UTILITY SUPPLIES. 
FORGINGS,SPECIAL MACHINERY 

and PATTERNS. 
CASTINGS-ALUMINUM, BRASS 

and GREY IRON. 
MACHINE and SHEET METAL 

WORK. 
ARMATURE and FIELD COILS. 

I 

Cofumbla No. 1-an espeelally developed bearini, 
bronz-ives Columbia. Armature, Axle ancl Journal 
Bearings the long wearing qualities that have made 
them standard equipment on many of tbe leading 
roadi;. 

Columbia Trollei~ 
Wheels, Pnles aod 
Harps combine the 
eRReotials of ample 
conductivity. with 
proper hardness for 
minimum wear on 
wire ancl maximum 
wheel mileage, Poles 
and Ha.rps are light. 
yet strong and de• 
pendable. 

COLUMBIA MACHINE WORKS & M. I. CO. 
265 Chestnut Street, Corner of Atlantic. Avenue 

BROOKLYN, NEW YORK 
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Every Stage 
A Step to Multiplied Mileage 

The principal object 0£ the operation pictured above is to remove from the 
center of the hub of a Gary Wheel Blank a cylinder of steel concentric 
with the vertical axis of the ingot from which it was made. The object is 
accomplished by placing the blank in a centering die and pressing through 
it a punching die':' •••••• This is just one of many stages in the journey 
that leads from wheel 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 seroice. 

1Jlliunis ~trrl C!!nmpnug 
Subsidiary of United States Steel Corporation 

CJ.irnrrut @ffirt11: 

208 &nut!J iiu &ullt &trrtt, <!I!Jtrngn 

G y 
WROUGHT . WHEELS 
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PHILADELPHIA RAPID TRANSIT COMPANY 
PHILADELPHIA, PENNSYLVANIA 

Frankford Elevated-also 
Broad Street Subway 

OKONITE WIRES AND CABLES used for 

Interlocking, Signaling and Car Equipment 

THE OKONITE COMPANY 
THE OKONITE-CALLENDER CABLE COMPANY, Inc. 

Factories: Passaic, N. J. Paterson, N. J. 

SALES OFFICES: NEW YORK CHICAGO PITTSBURGH ST. LOUIS 
ATLANTA BIRMINGHAM SAN FRANCISCO LOS ANGELES BOSTON 

SEATTLE DALLAS 

Novelty Electric Co., Philadelphia, Pa. F. D. Lawrence Electric Co., Cincinnati, 0. 
Canadian Repre.,entatC1.·cs ~ EnJ;Cinccring h.-laterials Limited, 1',1ontreal 

Cuban· Represent<1tfrcs: Victor G. ~iendo::a Co .. Havana 

April . 1929 
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Slip-Proof 

Miss-Proof 

Self-Cleaning 

Time-Proof 

Weather-Proof 

All-Steel 

ELECTRIC RAILWAY JOURNAL 

Two dominating considerations point 
the way to your adoption of these 
all-steel safety steps: 

Passenger Safety against the all­
too-frequent "step accidents" which 
may result in costly damage claims. 

Operating Economy resulting from 
the elimination of all car step mainte­
nance and a lower cost of car 
cleaning. 

Let us send Bulletin 2D28. 

I 

IRVING IRON WORKS [iD. 
LONG ISLAND CITY. N.Y. U.S A. 

Established In 1902 
SALES Ol"l"ICE& IN ALL PRINCIPAL CITIES 

See VourTele,.hon• Book for Locel Addr.•• 
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Your cars are on the tigbJ track 
if the TRACKWORK is TISC 

PRESENT-DAY trackwork 
is called on to bear an ever­

increasing burden-and it mttst 
stand up for on it depends the 

concentrated on the problem of 
trackwork for frogs, switches, 
crossovers and crossings and 
offers you TISCO trackwork 

flow of traffic and 
the safety of pas­
sengers. One fail­
ure means an 
expensive tie - u p 
and time, money 
and public confi­
dence lost. 

This company has 

TISCO 
MANGANESE STEEL 

-The Original in the 
Trackwork Field­
gives super - enduring 
q u a I i ti es to frogs, 
switches, crossovers 
and other special 
trackwork. 

which will stand 
up under all pres­
ent-day traffic con­
ditions. 

We can f u r n is h 
also, trackwork of 
Chrome Nickel 
Construction, if 
desired. 

WM. WHARTON JR. & CO., Inc. 
EASTON, PA. 

TISCO TRACKWORK for Frogs, Switches, 
Crossovers, Crossings 





Your Investment· 
is Certain wi 

~.;::)•. 

,,,, . ._.........,,. ... 
~-~ 

•• ·~ ,r.. 

lf.: ,l1/.~ 
. ' 

CDG 

~ CHRYSLER MOTORS PRODUCT 



afe, Your Return 
odge Motor Coaches 

They pay out for Operators 
everywhere in m ile after mile 
of fast, safe, dependable service. 

There is no guess, no experiment about Dodge Brothers Motor 
Coaches ..... For years they have been paying to increas­
ing thousands of owners a high return on a small investment­
in passengers carried, in schedules maintained, in dollars saved 
and in dollars earned. 

Correct in each fine detail of design and wo_rkmanship, built 
for passenger transportation and honestly priced, Dodge 
Brothers Motor Coaches are dependable always ..... 
powerful, fast, economical, comfortable, safe, good-looking. 

The 21-passenger street car type coach is favored by hundreds 
of operators who realize the importance of great frequency of 
service with low operatif!g cost. 

Owners say of the Dodge-"Everything a motor coach should 
be or have." Have a transportation talk with your Dodge 
Brothers Dealer-or write direct to Detroit. 

ROTH E-R S 
□ ACH E-5 

LERS EVERYW HERE 
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Photograph at left shows 
the large sa,·ing in ex• 
cavation when track is 
laid with Bethlehem 
No. 3 Steel Ties. 

Photograph below shows 
laying and finishing con­
crete 12 in. deep on 
donble-lrack construc­
tion job, in which Beth­
lehem No. 3 Steel Tie~ 
were used. 

These Steel Ties 
Reduce Construction Costs 

Bethlehem No. 3 Steel Ties offer many ad­
vantages' in electric railway track construction. 
These ties cost less than wood tics, speed up 
construction, and stand up under heavy ve­
hicular and rail traffic. Substantial savings in 
installation costs are to be had, because of the 
low first cost of Bethlehem No. 3 Ties and the 
simplicity of track laying when they are used. 

Considerably less exca­
vation is necessary with 
Bethlehem No. 3 Steel 
Ties, and there is a cor­
responding reduction in 
the amount of concrete 
used, and in the labor 
required. Estimates of 
the cost of construction 
compared with conven­
tional practice indicate 

savings of more than 30 per cent when track is 
laid with these ties. In addition, due to the 
shallow, compact section, the Bethlehem No. 3 
Steel Tie reduces the cost of handling, dis• 
tributing, and fastening to the rails. 

The Bethlehem No. 3 Steel Tie is made in 
one piece; the tie is complete in itself, and is 
made to fit any gage of track. There arc no 
extra parts to become lost or mislaid. It is 
shipped with locking clips open, and because 
there are no other parts needed, the tie is 
ready for immediate installation-all that is 
required is to drive the locking clips into posi­
tion with a hammer. Bethlehem No. 3 Tics 
are rugged in construction and give years of 
service under severe traffic conditions. 

Write for illustrated bulletin explaiuiug 
11wre in detail tlie advautages and economies 
of B ethlehem No. 3 Steel Ties in electric rail­
may track construction. 

Bethlehem No. S Steel Tte, 
showing lhe two movab le 
cli))IJ and stationary clip 
w hich form a str o n g, rigid 
rail faslenln&'. 

BETHLEHEM STEEL COMPANY, General Offices: Bethlehem, Pa. 
District Offices: 

New York, Bos ton, Philadelphia, Baltimore, W a shington, Atlanta, Pittsburgh, Buffalo, Cleveland, 
Detroit, Cincinnati, Chicago, St. Louis, San Francisco, Los Angeles, Seattle, Portland and Honolulu. 

Bethlehem Steel Export Corporation, New York, Sole Exporter of our Commercial Products 

LEHE 
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Wear-R ting! • es1s 
Weldable! 

Bethlehem Welded Turnout and Crosso\'er, made of silico-manganese steel • 
• 

Silico-Manganese 
The shock- and wear-resisting properties of 
silico-manganese steel are well established. This 
material has already been accepted as standard 
for highest grade automobile springs and other 
parts subject to shock and wear, as well as for 
high grade tools such as punches, chisels, shear 
blades, etc. 

In the manufacture of special trackwork, Beth­
lehem uses silico-manganese steeJ of tool steel 
quality, that is hard enough to resist wear, yet 
sufficiently tough to withstand violent shocks 
ancl pounding. In addition the silico-man• 
ganese steel castings can be readily welded, and 
built up in the field. 

Special Trackwork 
Bethlehem Welded Special Trackwork-called 
Design No. 999-combines solid, one-piece con• 

· struction with virtually all the desirable features 
of the best previously-used forms. In addition 
it has the decided advantage of being easily re­
paired by welding. This new welded special 
work is recommendecl for your 1929 require­
ments. 

BETHLEHEM STEEL COMP ANY 
General Offices:. Bethlehem, Pa. 

DISTRICT OFJ<'ICF..S: New York, Boston, Pblladelphla, Baltlmor~ 
Washington, Allanha, PIUsburgh, Buft'alo, Cl...-rlnnd, lletrnll, Cln• 
rlnnaU, Chicago, 81. Louis,. San FranclMcO, Los Angeles, Senttlr, 

PorUand, a nd llonolulu. 

B,thl,h,m Stu/ Export Corporation. !6 Broadwav. N,w l"ork Cltu. 
Solt Export,r of our Commercial Product&. 

BETHLE 
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Increase 1929 Earnings, with Sullivan Air Power 

rorlahJ.., (.'om11re,-.sor and 8u1Jh·nn nn~tf'rs r~mo,lng «·011,·rf"tt> 
:Mobile Ll~ht and Railroad Comp1u1y. :\lohtle .. Uuhuma. 

39-lb. Ho~k llrlll 
(l'utnlog :1'!81-S) 

Make Track Maintenance 
Quicker and Cheaper 

SULLIVAN PORTABLE AIR COMPRESSORS will 
j,.peed ui, construction and repair work on the track. 
They aJ'e trouble-free because they are built to ruo 
without vibration. 
The electric motor-driven 103 and 206-ft, comprea• 
wr1:1 were deMigned especially for electric railway 
Fer-vice. <"an he connected anywhere, and are good 

for 100 Iba, pres­
sure. Mountings are 
steel wbee!J!, rub­
ber-tired t r a I 1 e r 
trucks, or • k i d • 
ready for mount­
ing nn motor truck. 
Gasoline m o d c 1 • 
nre also available. · 

J'ortnh)(' A ,r uoist 
(l'utalog :l'!711•t'I) 

The 103-ft. com­
preRt--or will run a 
concrete breaker. 
two tampers. four 
rh·eters. four clay 
digg~rs. or a rock 
drill. Catalog 
328.,-P. 

SULLIVAN CON CRETE 
BREAKERS, ROCK DRILLS, 
AND CLAY SPADERS are con­
venient air tools for removing 
concrete, rock, and hard clay. 
Numerous models can be fur­
nished for a variety of work. 
Send for Catalogs. 

SULLIVAN PORTABLE HOISTS 
will save you time and money in 
pole setting, rail handling and on 
many other jobs around your barns, 
shops, or garages. Tbe 346-lb. 
sin,,:le-drum Turbinair Holst. will 
lift a ton on sin gle !me, or pull a 
50-ton cnr. EJectri<! boiste also 
ayai1able in single and two-drum 
models to 35 H.P. Smd for Co ta/op•. 

.Simplify Brake Testing, Cleaning, Painting, 

Concret•· 
llreuker 

(Cntu)og 
3281·\") 

Clay ~1nul<•r 
(l'atnlo,,: :12111-'.'oil 

and many other tasks in shop and garage 
SULLIVAN llALANCED ANGLE COMPRESSORS are free 
from vibrat_ion-and eupply low-cost air to simplify 
many tasks m the shop and garage, They can be had in 
capadlies from 313 to 6,100 cu.ft. Any Balanced Angle 
Compressor can be driven by belt, or bv direct connection 
to electric motor, or oil engine. Additional features of 
thCRP maehinee are multi•etep control, ,vafer ,·ahres. and 

s u 

Do a it iv e. automatic­
lubricat.ion. Ca t a Io u 
3283-{, 

RINGLE STAGE BELT 
DRIVE N COMPRES­
SORS, class " WG-6", 
offer dependable air 
power for ·smaller 1·e­
Qllirements. Capacities 
are US to 600 cu.ft. 
"WG-U" is splash-oiled, DlrN"I Coone,INI Balanced 

.Angle Air CompretSsor 

and has "sweep control" unloading. "Wafer" va)Y("'-, and 
two-part die-cast removable main bearinge. Catalog 3283·1 

SINGLE STAGE DIRECT CONNECTED COJIIPRESSOR.'I 
Clase "WL-22", and Class "\VL-H," arc eepecially adapled 
to •mall shops. isolated 
departments, or stand• 
by or night service, 
They embody advan­
tages of small floor apace. 
easy portability, direct 
motor drive, or auto­
matic, hand, and com­
bination eon tr o 1. 
Capacities I 00 to 350 
cu.It. Catalog :us3-H. 

VA 
SULLIVAN MACHINERY COMP ANY, 150 South Michigan Ave., Chicag 



April, 1929 

Spray t11ns of vario11s 
typ,s and sizts. 

Pr,ssr,r,/e,d Paint tanks 
and conlaintrs. 

Spray booth;;s ,xha11st 
Jans, an aPProv,d 
/ightingfixt11r,s, 

Air compr,ssing eq11iP-
111ent. 

Air trans/orm,rs and ac­
cessories. 

Air and fluid hos, and 
connections. 

Compl,te 0111/its/rom th, 
snia //,st hand-DP•r­
ated units to th, 
lari.,st ind11stria/in. 
sta 1/ations. 

ELECTRIC RAILWAY JOURNAL 

l\~ that 

~ COMPLETE 
R(SPONSI Bl LITY . 

W HEN you buy a spray-painting or spray-finishing system you are 
buying the work that it will do rather than a spray gun, an air trans­

former, or a paint tank. 
The problem of finish maintenance on transport units involves the time 
element far more than many others. Perfect results, accomplished with the 
maximum of speed and economy, are the principal considerations. DeVilbiss 
equipment has revealed to many a new and better method and equipment 
for the quick, economical, and adequate refinishing of cars and buses, for 
the De Vilbiss Company has always assumed responsibility for the results ac­
complished with a DeVilbiss Spray System. This fact has made the DeVilbiss 
organization the leader in the development as well as in the manufacture 
and sale of such equipment. This responsibility is worth far more to the 
user than the mere labor and materials in any spray system. 
It will pay you to learn what you can do in your business today with a spray 
system sold squarely on its proved accomplishment. We will gladly tell you. 

OeVilbiss 
~ray-:~~';'STHII~~ srstem 

105 

THE DEVILBISS COMPANY ~ 272 PHILLIPS AVENUE ~ TOLEDO, OHIO 
Sales and Service Branches 

NEW YORK PHILADELPHIA CLEVELAND DETROIT INDIANAPOLIS CHICAGO ST. LOUIS 
SAN FRANCISCO WINDSOR, ONT. 

Direct factory representatives in all other territories 
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Leaders Do Not Copy­
They Originate 

Lang Body Co. has always been a leader-it is that 
kind of an organization. Always contributing to 
the development of the bus industry. 

Note these two beautiful new bodies. Each is an 
achievement; they sound again the note of Lang 
Leadership. 

Distinction In Parlor Coaches 
Another Lang Parlor Coach Achievement-the Junior Edition 21 passenger, 
which is a companion to the 30 passenger all metal Parlor Coach. 

The characteristics of this body are-sound engineering-light weight with • 
maximum strength-full headroom-liberal baggage accommodation both 
inside and outside. 

The following large fleet operators are using these Lang Bodies:-

Missouri Pacific Transportation Co. 

Greyhound Lines 

Empress Taxi Sightseeing Co. 

Rex Finance Co. 

Southwestern Transportation Co. 
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Lang All Metal 
39 l~assenger 
City Type 

One of Lang's greatest contributions to city operation-the All 
Metal Large Capacity Body. 

For use with Leading Large Capacity Chassis Units. 

Built either with or without rear treadle door exit-for Straight 
City or Semi-DeLuxe Service. 

Recent purchases of fleets of these have been made by:­

The Cleveland Railway Co., Cleveland, Ohio 
The Capitol Traction Co., Washington, D. C. 
The Community Traction Co., Toledo, Ohio 

The Eastern Michigan Railway 
The Northern Ohio P. &: L. Co., Akron, Ohio 

The Lang Body Co., Cleveland, Ohio 

107 
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Electrically controlled and 
operated Oakite deaning vat, 
babbitt pot and preheating 
furnace in babbitt room of 
an electric railway car shop. 

Cleans used bearings 
belore rebabbitting 

IN the shops of a Pacific 
Coast traction company, 

axle and armature bearings 
are cleaned the Oakite ,vay 
before rebabbitting. Shop­
men find that the adoption of 
Oakite cleaning materials 
and methods speeds up ,vork 
all along the line; enables 
them to pour approximately 
2500 lbs. of babbitt per day. 

Worn bearings are boiled in 
a vat containing a solution of 
an Oakite material. When 
taken out they are free of all 

grease and dirt; ready for the 
removal of the old babbitt. 
And, because the bearings are 
absolutely clean, ,vithout a 
trace of film they can be pre-· 
pared for rebabbitting in a 
fraction of the usual time. 

Oakite cleaning materials and. 
methods effect similar savings 
in time and effort ,vherever· 
they are used. Write for· 
booklets describing their use· 
in car, bus, repair and paint 
shops. No obligation. 
Oakite Service Men, cleaning specialists, are located 
in leading industrial centers of V. S. and Canada. 

)Ia1111r11<'turtd only by 

OAKITE PRODUCTS, INC., 28B Thames St., NEW YORK, N. Y. 

TRADE MAR"JUO U.S PAT, OFF'. 

Industrial aeaninq Materials am1Metbods· 
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Ok/a/,omn, 'Iransportatinn Co. 
Buys· 20!!! Studebaker 

~ONFIDENCE based on years of cxpc-_ 
._,,, ricncc with Studebaker busscs caused 

,,-r ~·.. . --

R. G. Hickox, General :Manager of tlieOkla-
homa Transportation Company to pu'r­
chase the first two Studebaker S t raight 
Eight Busscs deliYc1·cd in Oklah oma. 

"They arc splendid u n its," said l\l r. 
Hickox, "and come up to our cxpcct aii.;ns . . ~ 
111 cvcrv wav. They were put on our n 1ost 

,J • • ~\ 

difficult route because of t h e excess power ,_. 
of the new 8-cylind cr motors. Ease of han-
dling enab les our drivers to maintain t h e ir 

Two New 8-Cylind 
STUDEBAKERS 

now cover difficul 
route 

schcaiiles-1·cgardless·of.t h c mud. And wh en 
it rains d9_,~n here we _have gu m b ~. 

FIRST nus STILL SERVES_ 

-" Stuochakcr h usscs have played a 
part in the development of t his company. 
,vhen we decided to go into t h e b u s busi­
n ess in 1924, we; bought a S,tudch a k cr. This 
original nus has now gonc.n101·c t h an 300,000 
miles and is still covering-200 m iles a day. 

"Every phase of our operation is con1pa­
rable to Pullman service. Our four tern1in-

With tl,e 1111rclanse nf tu·n 11ew Studebaker Straigl,t Eight busses t h e Okla­
lw11w Transportation Compar,y 110w /,as a fleet nf 20 Studebaker u n its. E1·­
ide11cc of tl,is Company•.< complete satisfflction is seen in its repeat orders. 



Americas First Straight Eight Bus 
STUDEBAKER meets tomorrow' s de-

mands in ·what it does today. The demand 

for grca tcr power, higher speeds and 

sn1oothcr operation 111ade the production 

of straight eight 111otors for large units in­

evitable. 

Studebaker anticipated this condition and 

for two years has hccn perfecting a straight 

eight 1notor which provides every essential 

for helter bus operation. 

The exhaustive driving tests at the Stude­

baker Proving Ground proved the stamina, 

power and ccon01ny of this new straight 

s arc well kept depots; our way stations pro­
de every essential for passenger comfort. 
"This company is managed by experi-

1ced transportation and railway execu­
s. l\ly own experience dates back to '89 

1e11 I drove a four horse stage between El 
o and Oklahoma City. 

Our general passenger 
cnt, C. 0. Jackson, was 

years with the Frisco 

eight bus 1110tor. The result is a proven 1110-

tor of 115 horsepower which ghcs smooth 

effortless speed, economical operation, plus 

the stamina to carry heavy loads with case 

and ahsoln te dcpcndabili ty. 

Not only have Studebaker engineers turned 

a new page in bus transportation history by 

developing this new straight eight motor, 

hut they have gone still further hy strength­

ening the chassis and providing larger and 

huskier units throughout. The entire chas­

sis has been designed to girn still greater 

power and stamina - - - qualities for ·which 

Studebaker husscs are famous the world over. 

a daily mileage on our 20 Studebakcrs of 
3500 miles, handling an average of 700 
passengers. 

STUDEBAKERS MOST ECONO:MICAL 

"We arc buying Studebaker busses when 
new equipment is needed 
because our records prove 

ilroad where he ser_vcd 
as general freight and· pas­
senger agent •. R. K. Adams, 
our gene ral s~perinten ­
dent is from ·'the Santa Fe. 

operating cost 

them to be 1nost econon1-
ical to operate and to niain­
tain. Studebakers cost less 
to buy and stand up well 
for thousands of miles, 
therefore the depreciation 
is low. With reasonable 
traffic, Studebaker equip­
ment, conunon sense and 
proper finance any bus op­
erator can n1ake a success." 

"Fortified with such ex­
rience, this company has 
wn until our routes now 

ver 411 miles. We have 

Prices '--­
Stndebaker Straight Eight Bus 

l\lodel 77 
158-lnch Stralsht Eisbt Ju,;i_or Cha■-1■ 

·chaHla onlr, aiasle ur dual r enr 
wheel■ ••• ••••.....•••• ••• . . •• • ~ $258_5 

l\lodel 88 · • · _.,._ 
184-loch Straight Ei11ht Special ChnHia _ . 

Ch ... l• nnly, •in1:le or dual rear 
wheel•..................... .... $2985 

22-PaH. SN11inole Parlnr Car . . . • . $6595 

Model 99 
1114-ineh Slrnight 8- lleavy Duty Chaaaia ,., 
Cbae■ia only~ ing:le rear wlu~el•.. .. $3385 
Cha■al■ onlr, dual rear wheela .•.... $3485 
21-Paueoger Street Car Bu■.••.•.• $6095 

pric-4!19 F. 0. D. f"arlory. Purchaae ca n be ar­
pd on Studebaker'• liberal budget payment plan. 

I 
I . 
I 
I 
I 
I 
I ,, 
l 

• maintenance 

depreciation 

ower 
----- ·- ---·-THE STUDEBAKEH COHPOHATION OF AJ'.\IEHICA, 

Dept. B Soulh Bell(), Ind. 

Please send complete informal ion on Studehnker 
Straight Eight Bu~~es, without ohlignlion, 

We havC-----~ •us~es al present. Cheek below 
the Studebaker Bus about which you desire infor-

n1ation. Se1ninole ___ __ S1reet Car 

Name_ _________________ _ 

Address _____ _ 

CitY- ------ ------------
S1n1e ___ _ 

11-4-29 

I 
I 
I 
I 
I 
I 
I 



"Our 100% one man operation 

[J :~ 

would not have been possible cwithout 

JOHNSON ELECTRIC FARE BOXES" 

-a statement by a prominent 

Street Car and Bus operator 

~ 

~0~ Yi,,,~..., o Over 6000 in use 
?-\) 

Johnson Electric Fare Boxes are now available for varied classi­
fications of fare collections including-

Dimes only. 
Nickels and Dimes. 
Dimes, Tokens and half-fare Tokens. 
Nickels, Dimes and Quarters. 
Zone Fares. 

\ Vith all fares registered, hath on the fare box and overhead 
register, substitution of fare values is prevented. The box 
hrings the Treasurer's office direct to the passenger on the car 
or bus platform. 

It protects alike the operator, the company, and the puhlic. 

Plus these four 
exclusive advantages 

1. Speed: Electrical operation gives instantaneous 
registration and speeds up loading without loss 
of fares. 

T,u,•o leading operators cut scl,edu/es i % and 5% 
respectively. 

2. Safety: Operator gives individual attention to load­
ing and operating street car or bus, thereby 
greatly reduci11g accident l,azards. 

3. Revenue: Positive and instantaneous operation 
eliminates human element in accounting. The 
coin does all the work. 

Reve1111es increased 3% to 10'/c . 

4. Cl,ecking: Instantaneous, visible registration ot 
fares and audible signal makes checking positive. 

Loading can be accurately clucked from side,u,•alk. 

J 
Prominent 

Users 

\, 

Public Service Co-Ordinated 
Transport, Newark 

Albany 
Brooklyn 
Twin City 
Milwaukee 
Worcester 
Holland Tunnel 
County Transportation 
Chicago Motor Coach Co. 

, ______ ,/ 
JOHNSON FARE BOX COMPANY 

... Boxes 
{

Over 

CHICAGO, ILL. 
4619 Ravenswood Ave. 

50,000 Type D Johnson Fare} 
have been placed in service in •~ 

the past 16 years. 

NEW YORK, N . Y. 
2 West 61st St. 

{

Already over 6,000 Type J Electric Fare) 
~• Boxes have been placed in service in the 

last 4 years 
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Upp,r /,ft, Wheeling, W. Va. Upp,r right, Van­
couver, B. C. L,rw,r /,ft, Zanesville, Ohio. Lower 
right, Cleveland. Ohio. 

Cities Everywhere 
Stage Curbline Cleanup 

NEVER before has the City Beautiful plan mer with such success as it 
has during the past few years. Cities evetywhere are making their 

streets safer and more beautiful. 

Important in this work is "cleaning up the curbline." Dozens ofUtilities,co­
operating with municipal officials, have installed Union Metal Fluted Steel 
Poles and combined all street electrical equipment on this one set of poles. 

The net result is economical service and more beautiful streets. This 
method has been followed in such ci;ies as Detroit, Cleveland, Vancouver, 
B. C., Wheeling, W. Va., Pontiac, Mich., Youngstown, Ohio, and is con­
templated by many more. In every case invaluable good will has accrued 
to the benefit of the companies responsible for the improvement. 

Union Metal Poles are used for transmission and . distribution, for tele­
graph and telephone wires, and for supporting lighting units, trolley span 
wires and traffic signal lights. They represent the most modern equipment 
yet developed for this service. 

THE UNION M ETAL MANUFACTURING Co. 
General 0/ficeJ and Factory, Canton, Ohio 

Sales Offices-New York, Chicago, Philadelphia, Cleveland, 
Boston, Los Angeles, San Francisco, Seattle, Dallas, Atlanta. 

DiJ1rih11tors: 
G-E Merchandise Distributors Association Graybar Electric Company, Incorporated 

Oj/im in all p,intiPal ,ititJ 

Unio11 Metal Fluted Steel Pole 
equipped with /ighti11g 1111its, 
Ira/fie sig11al a11d trolley sp,111 
wire support as med i11 Po11-
tiac, Mich. 

UNION M ETAL 

113 

1DISTRIBUTION AND TRANSMISSION POLES 
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[ 

This is one of a series of McGraw-Hill advertisements directed originally ] 
to advertising men in an effort to make industrial advertising more profit• 
able to buyer an.I seller. It is printed in these pages as an indication 
to readers that McGraw-Hill publishing standards mean advertising 
eff ectivrness as well as editorial virility. 

April, 1929 

VOLUME vs. PROFITS 
--_:;- -··· p;;-.r • .-•. .. a•• ~ ·"-·'--'--,"' _!j• • •• • .r-Ji I\ ,•" ..... ~,:...:• .... • .......... -

_, ~ -...J•--' .... 
- - ---i• / ..... : 
fC. -t,•j- THIS l\1ETHOD of selling and advertising 
~i , direct to every manufacturing plant, regard-
i ......... less of buying capacity, produced $250,000 a 
~ year from t~1e territory at a net profit of 2% . 

,-------....... ,, ', ,... ,, .... 
I I , ' 
{I \ 

__. . - . /1I I ,t-- - ll I -·· ~........ _. ,,,, ~ ; . .--:-.: 11 ~-'• /•,..__,,,\, .. ___ ,.,," C-'/ 

, I ....__, 

-

JI .II. I' /', .... ___ ,, 

-·• / f.E:: (-'- j.._ THIS SELECTIVE METHOD of selling 
- __ ,,, and advertising direct to the same territory 

_... ........ --
,' produced for a competitor $265,000 worth of 

@ business at a net profit of 10%, 

Practical Industrial Advertis­
ing Coverage, like practical sales 
coverage, is a problem of selecting 
the plants with buying capacity 
and directing sales and advertising_ 
effort thereon. 

You are invited to make at any 
time a personal inspection of 
McGraw-Hill circulation methods 
which produce the Practical In­
dustrial Advertising Coverage 
illustrated in "B." 

-The publish et". 
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♦♦ 

~ 
Calcined for 30 days 

V iew of calcining furnaces 

PRO BA BLY the most unexpected operation in the 
manufacture of carbon brushes is that of calcining. 

blocks of practically pure carbon, hard as bricks 
and somewhat porous. And finished brushes over 
thirty days away I Raw lampblack is mixed with tar and formed 

into rectangular blocks or "pugs." -
These large pugs from the pug m ill are placed in 

carefully spaced positions inside a large fu rnace 
and the whole packed with coke dust. 

It takes 30 days to complete the calcining operation. 
For 30 days the pugs remain in the furnace. D ur• 

ing most of that time they are heated to a tempera• 
ture of approximately 1000 degrees Centigrade. 

This drives out all the volatile 'matter . T he soft, 
easily broken "green" pugs are transformed into 

Over thirty days must pass before this material 
takes the form of finished brushes. But we main­
tain continually a stock of semi-finished brush 
blocks or blanks, from which brushes to your exact 
specifications can be made with the u tmost speed, 
without waiting for the operations now going on 
in our factory to be completed. If we have installed 
the Data Sheet System for you, with its minimum 
stock of spare brushes, no brush emergencies 
should be experienced. Ask us to explain the great 
value of this remarkably thorough system. 

An interesting moving picture film illustrating in detail the processes used in the manufacture 
af carbon brushes will gladly be shown on request to any organisation of engineers or students. 

( 

NATIO NA L C ARBON COMPANY, INc. 

Unit of Union Carbide ~ and Carbon Corporation 

SILVER STRAND 
Carbon Sales - A Cleveland, Ohio 

Division CABLE 
TIU!iOI MA•K ••• ,.,. •• ,o 

Branch Offices and Factories 
Jersey City Pittsburgh Chicago Birmingham San Francisco _ 
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Four 
Sound Reasons 

Why Diamond "S" Brake Shoes 
Sl-1ould be Used on all Cars 
I. You can make a 25% reduction in the number of brake 

shoes to be purchased, distributed, applied and removed. 

2. You can save 25% in the tonnage of brake shoes to be 
purchased. 

3. You can make a saving of 12% in your annual bill for 
brake shoes. 

4. You can materially reduce the labor needed for applica­
tion of new brake shoes and in handling scrap brake 
shoes. 

Any one of these four reasons is enough. 

The photograph shows two piles of worn out Brake Shoes. The 
smaller pile shows Diamond "S" scrap. The larger pile, Cast Iron 
Shoes required to do the same amount of work as the smaller pile. 

THE AMERICAN. BRAKE SHOE 
AND FOUNDRY COMPANY 

30 CHURCH ST., NEW YORK 
332 SO. MICHIGAN AVE., CHICAGO 

April, 19 



HYPO R£AK 

conomy prompts "Rule of Thumb" meth-
e same care in selecting ods have no place in the 
le types, sizes, spacing, modern successful utility. 
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Why Poles Break 
A pole is a cantilever heam, While it 

is suhject to a variety of stresses fail­
ure is almost invariably caused hy 
bending moments. A pole hreaks, 
therefore, when the stress in the outer 
fihres resultiug from the bending mo­
ments exceeds the natural resisting 
strength of the wood. 

Where Poles Break 
While a mathematical solution 

shows the critical section in a pole to 
he at the point where the diameter is 
one and one-half times the diameter 
al the point of load application, for 
practical designing purposes this 
point coincides with the ground line. 

Calculating Load 
The maximum load tending to 

hreak a pole is that produced by a 
transverse wind when pole and wires 
are covered by sleet. The hending 
moment at the ground line is the sum 
of two quantities-(1) the moment 
calculated as the wind pressure times 
the projected area of the pole, times 
the distance of the center of gravity of 
the exposed section of the pole above 
the ground and-(2) the wind pressure 
times the projected area of the wires 
(with sleet, if any) in the adjacent 
span times the distance of the wires 
above the ground. 

The Resistance to 
Breaking 

The moment of resistance of a pole 
opposes the bending moments calcu­
lated as shown above. This moment of 

rei;istance i11 calenlaled a,; lhe nlli­
mate fibre stress in pound" per "qnarc 
inch, times the euhe of the 11:round 
line diameter in inches divided hy 122. 
Whether a pole breaks, therefore, 
depends on whether the moment of 
resistance is greater or less than lhe 
moment of hcnding. 

The heuding nmmcnt i11 multiplied 
by the factor of safely required 011 the 
line. From the resulting moment of 
resistance is computed the ground 
line diameter hy reversing the process 
referred lo above, using in this calcu­
lation the fibre stress of the species 
wood selected. Ordinarily the strong­
est wood is the most economical. 

Ultimate Fibre 
Stress Critical 

Factor 
It is obvious, therefore, that one of 

the critical factors in designing an 
economical pole line is the selection of 
the pole with the highest ultimate 
stress. The remainder of the design, 
of course, requires good judgment and 
careful calculations hut it is all sub­
ject to ordinary engineering design 
procedure. 

How Do We Know 
the Ultimate Fibre 

Stress? 
The ultimate fibre stress of a given 

pole can only be determined by 
elahorate testing methods far heyond 
the possibilities of the ordinary huyer. 
Since wood is a product of Nature and 
not subject to scientific control, its 
physical properties are not absolutely 
uniform. The test of a single pole 

wunlcl not he conclnsive, therefore. 
The only practicahle way lo clelcrminc 
ultimate fibre stress in species of wood 
available for poles is to rely on records 
of extensive tests undertaken by 
Jt•n·ernment and olhcr disinleresled 
agencies. 

Southern l'ine Association tests 
show a modulm1 of rupture of that 
wood of 7500 to IIBOO II•"· per "quarc 
inch green and 13,900 lo 18,:JOO 11,,,., 
per "11uarc inch air dry. The same 
wood is shown hy Forest Products 
Laboratory le!<ls lo have a modulus of 
rupture 7600 to 8700 lbs. per square 
inch green, and 13,000 to 15,500 lhs. 
per square inch air dry. These figures 
are all based on a,·erages of many 
tests. There is no other wood com­
mercially availahle for pole nse with a 
strength approaching these figure11. 
For purposes of comparison, the fact 
may he mentioned that the Forest 
Products Laboratory figures for west­
ern red cedar are 5200 lbs. per square 
inch green, and 7700 lbs. per square 
inch air dry. 

Conservative designers take these 
and similar figures to indicate that if 
7200 lhs. per square inch is used for 
southern yellow pine, the eomparahle 
figure for cedar should not exceed 5000 
lbs. and if 6800 lbs. per square inch i1,1 
taken for pine as is frequently done, 
the comparable figure for cedar 
should not be more than 4300 lhs. 

Moment 
of Resistance 

Tabulated 
For convenience in comparing de­

signs, the following tables showing 
moment of resistance to hcnding have 
been computed for both pine and 
cedar on the hasis of the modulus of 
rupture indicated above. 

WESTERN RED CEDAR POLES CONFORMING TO CREOSOTED YELLOW PINE POLES-AMCRECO 
N. E. L.A. AND A. T. & T. SPECIFICATIONS SPECIFICATIONS OR A. T. & T. 6050 

Ilased on Modulus of Rupture of 4300 Pounds 
Using a Modulm! of Rupture of 6,800 Pounds per Square Inch 

Claa■ A Cla•• B c1 ... c Claae II per Square Inch 

... - "o t .. 'o t .. 'o f .. 'o t 1..-nglh s1z•: CLASSfflCATION o•· s1••;cU-ICATION No.25 = .. • = • = . ; .. 
or l'ole Cla11111 .cl .. C .. C .. C . = .. C Cla11■ c1 ... 11 Cla•• Cla"a l:h111a Cla"'"' .::= C • -== C s -== C ■ -== C • <••eel) AAA AA A ll C II E .. - "' - ~ .. 

"'E 
~ .. ~ .. ~ .. 

E .! E.! "' - E-~ "' - E-~ .. ~ .: g • C .: s 16 15."57 11.~60 =- =. ~~ =. -~ e =. = • .H -~ -~ -~ -~ c.:: -~ 18 2.1,285 17,8.11 l~~'UH t,,J", .. a:: ,eC:: t,,J;.. .. a:: .. a:: 20 39,:187 3.1,390 26.3116 20,.f37 15,.f57 
20 30 30,56.1 28 2-1,849 26 19,895 2-f IS.MB 22 4-1,760 35,316 29,750 2.1,285 17.1131 
25 3,f ,U,491 31 33,72.1 28 2.f,849 26 19,895 25 67,45., S.1,.f52 .fll,«-t 39,387 33,390 26,3116 20,.f37 
30 37 ,>7,338 34 «,.f91 30 30,56.1 28 2.f,H9 30 76,927 67,.f55 58,793 "8,44.f 39,387 3:S,390 26,386 
35 40 72,,U7 36 52,8H 32 37,092 30 30,563 35 90,88:1 76,927 67,.f55 58,79:1 "8,-f« 39,387 33,3911 
40 4-1 90,001 38 62,114 3.f -U,.f91 32 37,092 40 102,391 90,88.1 76,927 67,455 58,793 "8,i•H 39,387 -ts -ts 103,152 40 72,«7 36 52,IIH -tS IH,8.11 102,391 90,88.1 76,927 67,.f55 58,79:S 
50 47 117,526 42 113,1166 38 62,IH 50 1211,240 IB,8.11 102,391 90,88.1 76,927 67,455 55 .f9 133,177 4-t 96,427 s., H2,654 128,240 IB,8.11 102,391 90,88.1 60 52 159,166 46 110,1113 60 16.1,500 142,654 128,240 IH,831 102,391 65 M 178,247 48 125,188 65 180,401 16.1,500 B2,654 128,240 
70 55 188,334 50 141,498 70 198,428 180,401 163,500 142,65.f 
75 56 198,795 52 159,166 75 217,6111 1911,428 180,401 163,500 80 57 209,636 M 178,247 80 238,007 217,618 1911,428 115 59 232,4116 56 198,795 85 259,631 2.18,007 217,618 
90 61 256,940 58 220,86i 90 282,528 259,631 2311,007 

t •ur additlonal eopie• of t hie 
Hrlea or •tudlee or pole line de­
•l«n or Cor quotation• and In­
formation on AMCRECO Creo­
aoted Southern YeUow Pine 
l"olee, addres• the oeare•t ••le• 
office, 

A.MERIGAN CREOSOTING GOMPANY 
332 S . Michigan A'Ve •• C h i<"Ml(O 

3S0Madi11on A"""•,New YorkCily 
401 W. Main S1., Loui11'Ville, Ky. 
Urunawick, Ga. Bogalu11a, La. 
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Lock it up, 

g~ away, 

and forget it. 

The American Brown Boveri Mercury Arc 
Power Rectifier is truly automatic. It takes 
care of itself by performing the following 

tasks: 

It closes the circuit breaker on the a.c. lines 
at a predetermined time. 

It ignites its own arc. 

It connects itself to the direct current bus, 

bars. 

It starts the pump for the cooling water. 

It stops the pump if the temperature be, 
omes too cool. 

It stops the plant if the cooling 
water supply fails. 

It re-starts it when the water supply is 
e,established. 

f the rectifier gets too hot for any 
eason, it shuts it down. 

t shuts down at stated times as regu, 
arly as the whistle blows. 

uite literally, you can lock it up, go 
way, and forget it. 

American Brown Boveri Electric Corporation 
Camden, N. J. 

Representati-.-es in all the principal cities. 

119 

AMERICAN BROWN BOVERI 
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The ''CLEVELAND'' meets all 
Modern Fare Collection Conditions · 

I. Evidenced by the number of cities, large and 
small, that have solved their fare collection 
problems with aid of "Cleveland" boxes. 

2. The "Cleveland" accommodates any rate of 
cash fare and any kind of ticket. 

3. "Cleveland" is individual in its method of 
efficiently handling and safeguarding fares. 

4. "Cleveland" is Safe, Sure, Simple, Strong. 

The Cleveland Fare Box Co. 
Cleveland, Ohio 

Canadian Cleveland Fare Box Co., Ltd., Preston, Ont. 

CONTINUOUS JOINT BARS 
FOR WELDING 

THE RAIL JOINT CO. 
165 Broadway, New York, N. Y. 

A pril, 1929 
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One tiny Vulnerable spot _..,____, 
Death found it/ 

I ---

HETIS, goddess mother of mortal Achilles, 
Hellenic hero of Trojan war, plunged him into 
River Styx to make his body invulnerable. But 

e held him by one heel, which the waters did not 
~ver with their protective charm. Before the bloody 
~Us of besieged Troy, Achilles wrought havoc and 

1 I ;1 
l' 

borers are swift to find the vulnerable spots in par­
tially-improperly or under-treated transmission poles, 
cross ties, bridge t imbers or piling. Spotty or uneven 
penetration of the preservative does not afford com­
plete protection. And treated wood is no safer than 
its least protected spot. 

Thoroughness distinctively characterizes Prettyman 
timber preservation. The most complete and modern 
pressure treating plant in the ipdustry, coupled with 
finished engineering skill and care, assure deep and 

~

struction among the Trojans, himself escaping 
unds, defying harm. And then, as he stood in the 

mple of Apollo, negotiating with P riam for the hand 
his daughter, Polyxena, the poisoned arrow of 
acherous Paris found his 

~

nerable heel , dealing death. No vulnerable spots here! 
e magic of the Styx was 
d protection as fa r as it . 

'rnt. But its application had 

uni form penetration full length 
to the heartwood with creo­
sote oil conforming to stand­
ard A .R .E .A. specifications. 
It completely encases the 
heartwood in highly toxic 
sheathing, thick as the sap­
wooditself. Itleavesnovulner­
able spots. Yet, Prettyman 
Preserved Forest Products 
cost no more. Write for prices. 

ked thoroughness . 

It is fact , not legend , that 
t tructive termit es {white 
ts) , woodpeckers , decay­

I ducing fungi or marine 
Note thorough penetration of 

creosote oil 

1 1.,=: Prettuman, c.t sons 
~ Wood Pre✓erving P l ant" 

Cha1'/eJton, S . C. 
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· INCREASING patronage to make greater profits is a 
selling job in_ which the transportation service as a 
whole is offered to the public. One most important 

item of this service is the car itself. That is why elec­
tric railway companies are giying so much thought to 
better cars. 

And that is also why so many communities are being 
served by "Thomas-Built" Cars. Their attractive appear­
ance, extreme safety and unusual comfort attract the 
riding public, while their lower operating cost appeals 
strongly to the operator. 

Throughout the country "Thomas-Built" Cars are prov­
ing their ability to sell 111iore rides at lower cost. Our 
proposition on your next car order will prove attractive. 

PERLEY A~ THOMA§ CAR WORKS 
High Point, N. C. 



here's an engine with 
Remarkable Stamina 

The engine of the old "benzine buggy" fairly bristled, it had 
so many different parts. Since trouble was always developing 
with one or another of them, it was decidedly a case of compul­
sory accessibility. 

.. . 

L·HEAD ENGINES 
THEY TAKE BETTER 

CARE OF THEMSELVES 

Today it's different. The Waukesha En­
gine is famous for its NoN - SToP features. 
The working parts KEEP ON WoRKING. Take 
a look at this Heavy-Duty Waukesha Engine 
with its genuine Ricardo Head. See how per­
fectly protected the working parts are. Not 
only that but Waukesha has positive fil­
tered oil lubrication, triple strength crank­
shaft, "girder" type crankcase, "truncated 
non-rocking cylinders." All these features 
combine to gh>e Waukesha its remarkable 
stamina in heavy-duty service. Write Auto­
motive Equipment Division for descriptive 
Bulletin No. 710. 

AU KESHA MOTOR COMPANY 
New York Office: B West 40th St. WA UI{ESHA. WISCONSIN San Francisco: 7 Front Street 

Exclusive Builders of Hea vy -Duly I n lernal Combustion Engines for Over Twenty Years 



What a 
"PROVING GROUND" 

for tires! 
.-

-~.o;,. 

,•~~~' - .. 
·• ;L'.,·1" . 

·~-~~-

In long distance f,assenger service, Southern Pacific Motor Trans• 
port Comf,any of San Francisco uses Goodyear Balloon Bus Tires 

Round trip 2030 miles. Los Angeles to El Paso 
and return. 160 feet below sea level to more 
than a mile high. Blistering desert trails -
remote mountain roads-fast schedules on 
fine paved highways-beside palms and cacti 
-from the modern civilization of great cities, 
past the crumbling reminders of a civilization 
lost in antiquity-this is one of the several 
routes run by the motor coaches of the 
Southern Pacific Motor Transport Company. 

Undaunted, this fleet travels the Apache Trail 
on Goodyear 40 x 9.75 Balloon Tires. The 

sharp-cleated All-\Veather Tread must hold 
the coaches safely on their way, on every road 
in every weather. The extra resilience, the 
extra vitality of SUPERTWIST in the tire body 
must play its important part in heat resist• 
ance, and in cushioning passengers over 
stretches far from smooth. 

Under such conditions, the Southern Pacific 
Motor Transport Company reports that 
Goodyears are delivering long and 
trouble-free mileage. What more could any• 
one ask of tires? 

For e1Jery Goodyear Cord Bus Tire there is an equally fine Goodyear Tube, built es• 
pecially to the needs of bus service, and there are also Goodyear Rubber Tire Chains 
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''Long retains 
its original 
lustre'' 
The outstanding characteristic 
of genuine Massachusetts Mo­
hair Plush is its power to retain 
its original lustre. After years 
of continual service under the 
most tryin_g conditions, the 
lustre remams. 

When soiled, the natural bright­
ness of the material is readily 
restored by cleansing methods 
that are available in any car 
shop. 

The reason for this 1s simple. 
The lustre is in the fibre , and is 
not produced by any artificial 
method. 

MASSACHUSETTS MOHAIR PLUSH CO. 
Makers of BAY ST A TE PLUSH 

Main Office: 

80 Federal St., BOSTON, MASS. 
Railway Repr..,.•ntath-eo 

Midgley & Borrowdale 
1822 McCormick Building; Chicago, Ill. 

Ill 
A complete guide to modern 

transportation practice-

Ill 
Here is a book that offers you a 
thorough coverage of every im­
portant phase of modern electric 
railway transportation. 

It gives the most valuable kind 
of information on getting the 
car over the line--meeting 
outside bus competition-
handling traffic difficulties­
making a n d maintaining 
schedules-collecting fares 
--securing the p r o p e r 
public relations - using 
the supplementary serv­
ice- trackless trolleys 
-keeping the working 
f o r c e effici,~n t and 
hundreds of other im­
portant electric rail­
way points. 

successful com­
panies accelerate traffic 

movement-

How electric railways are 
~ using the motor bus-

1/"',;'he selection and training of rail­
way men-

Electric Railway 

I By H&~Y W. B~~~~~~r~!!:1~~~~~ 
and WALTER UCKSON, formerly A11od1to Bdltor, 

Elrctr"1 Ra<l'"I/ Jownal. 
See 437 pagea, 6x9, 12 1 illu1trationa, $5.00 po1tpaid 

it 
for 
IO 
days 

The motor bus in the modem transport ation scheme ii 
diecusscd tborong-hly. The book ahowa how the bua I• 
being utilized In supplem~nling railway eervlce an<l 
points out how bus competition I• being- auccesafully met 
by tranaportalion companlea. The book also glvea 
valuable Information on the emphasis placed DPOD 
merchandising In se~urlng for a road the maximum traffic. 

Chapter H eadings 
FREE I. Oraanlzallon and Deft• \'II!. Fare, 

I 
nttlon1. IX. J,~an. CQllftCtton Prae-

U. AdJtnlmt-nl of Tnfflc X. ~t~1c•niePati'!:~· 
• to Sen-Ice. Xl. Promotion oC Pauan1er 

lll. Accelt>ra lln1 Traffic Trame. 
Mo,·emenl Aloo1 lhe Xll. Trantc Sirna for Can. 

Use n·. ~•::~1m1tnc Trame xm. ff![~~~n::do:;:~ion by 
this :\lcnem,nt on the nr. Electric lt11lw1y1. 

v. Car Tyoea In RPlatlon XIV. ;;,e-1~7~~~ and Tr■lntnr 
coupon lo Tramo. XV. Wu .. and Ware Anoe-

} 

\'I. City Tlmotablet-Pre• monl1, 
llmlnartes. XVI. Empt07ee Rel1tlon1. 

VII. Interurban Sehedulea xvn. Dl■ctpline nt Trainmen. 
and Dllpatchlng. XYIII. Form, or Extra Par. 

MrGruw-lfU l Rnok (,o., ' lur., 3;0 SeH•n lh A,·e1111e-. NPw York. 

You m1y send me cm 16 dan' appronl. Dlaka and Jat&1on'-.-ELECTRIC 
RAILWAY TIIAXSPORTATIOS. ,~.00 n,t, po,tpald. I .,,.., lo romlt r~ 
the book or tn return It PoSlp" ld within 10 daya ot rtet-lpl. (To aeture bor>k 
on approval \\'Tlte p1aln1y end ftll In 111 JlnH.) 

Name .. , . , , , , •·, •,,. • •• • • • •• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • ·• 

Home Address ....•..•. , ..•. , . • • , , , • , , , , , •.• • , , • • • • • • • • • • • • • · • • • • • • 

City and Stale ............................... ,.••• ........... •• .. •• 

~•ma ot Compeny .••.•.••.••••••..•.•..•.•••••••.•••.•••••••••••••• 

Occupatton .... , • • • • • • • • • • • • · · · • "'· · • · • · • • · • • • • · • • • • • • • • • • • • · • · • · • • 

(Book, ,ent on appronl to rt"tlll 11utth••eu In U. s. and Canada only,) E. 
4

_
29 

·•········•·•············ .. ································ ...................... _ .. , 
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Boye~ized Parts mean 
Minitnized ... 
Replacements J 

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 

Boyerized parts cut down replace­
ments anywhere from fifty to seventy­
five per cent, because they last three 
or four times as long as those made of 
untreated steel. The special process 
they receive gives them a glass hard 
wear-resisting shell not found in 
ordinary parts. And what is more, 
their cost is only slightly higher, but 
in no way commensurate with the 
added service that they render. BEMIS CAR TRUCK COMPANY 
Glance over the adjacent list and 
renew your stock with what items 
you may need. A check on their 
performance will soon show you 
the way toward saving money on 
fewer parts and on less labor for 
replacements. 

ELECTRIC RAILWAY SUPPLIES 
SPRINGFIELD, MASS. 

Representatl ves: 

F. F. Bodler, 903 Monadnock Bldg-., San Francisco. Cal. 
W. F. McKenney, 54 First Street, Portland, Ore. 
J. H. Denton, 1328 Broadway, New York City, N. Y. 
A. W. Arlin. 519 Delta Bullrung-, Los Angeles, Cal. 
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PEREY TURNSTILES 
At crowded loading points it is the fare 
collection that holds down schedules, causes 
inconvenience to passengers and is responsible 
for so many losses in revenue. 
Perey Fare Collecting and Passenger Con­
trol Equipment is the solution to all these 
problems. No need to junk present equip­
ment. Perey Turnstiles can be used in con­
junction with it. 
The Perey method of fare collection is not 
an additional operating expense. It is itself 
a revenue producer, because it enables you 
to handle more passengers in a given time, 
and it more than pays for itself by eliminat­
ing extra inspectors, passengers that do not 
pay, pilfering and extra cars to speed up traffic. 

ll'rite for interesting literature. 

;=: ThelOpl EPRarkEYAveM., NFeGw .Ycork0 c·'•·tylnc. 
THE COINPASSOR-THE PASSIMETER 
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PEREY TURNSTILES 
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Nachod 
Turn-Right 

Signal 

( 
lleJ~..,,ng C,,st.,.c!or 

I 

An . effective signal against autoists to prevent 
them from passing a car on the right when that 
car is about to make a right turn. The motorman 
of a car of the main street line will drift under 
current selective contactor and will go straight 
ahead without causing any signal display. The 
motorman of car for the diverging route ,viii use 
power under this contactor, to cause the display 
of a brilliant 3-light Red Signal, lettered on 
the lenses 

STOP-
-CAR 

TURNS-
From this the autoist to the side of the car knows 
that the car will not continue straight, but will 
make the right turn, .and he will ,;ait behind 
the car. As the car makes the turn, the releasing 
contactor around the curve restores the signal 
to the normal dark again. 

The Indication Is Arrestive, Explanatory 
and Is Automatically Displayed 

Only When Needed. 
The Tum-right Signal 
may be operated in con­
nection with a Cheatham 
Switch, so that the current 
selective contactor is the 
same as that for the 

switch. The signal may 
also be arranged to oper­
ate by all cars, if for in­
stance, the main line 
should end in a loop to 
the right. 

NACHOD SPELLS SAFETY 
The NACHOD Turn-right Signal will prevent sides­
wiping collisions. State your conditions with sketch 
so that we ma;v submit quotations. 

NACHOD & UNITED STATES 
SIGNAL CO., Inc. 

Louisville, Ky. 

Man"/act"rers Block and Crossing Signals. 

Two transportation 

companies stop 
$17,700 a year 

loss-

JUST as the Birch Transportation Co., Inc., of New 
Brunswick, N. J., is saving $200 a week ... just 

as the Newburgh Public Service Corporation in­
creased receipts approximately $7,300 a year ... you 
also can profit by the use of OHMER registers. 

The OHMER Type 
80 Register 

This is the type rcgistC'c:" which is 
earning t he Birch Transportat-ioo 
Co., lac.,$200a wed,. hpublicly 
1ndicaccs the amount rcgisccrtd. 
ft cmalizc\ all money received. It 
pnnts a ticket and keeps a detai led 

record of each fare. 

Write today for the facts 

about the equipment which 
makes possible these sav­
ings ... facts which will show 
you how to realize them inyo11r 

business. Let us explain to you 
how OHMER registers will 
safeguard collections, print 
tickets and simplify bookkeep­
ing . . . how they will more 
than pay for themselves by 

. stopping cash-fare losses and 
by eliminating clerical detail. 

Write at once for more de­
tailed information. Let us help 
you determine the type adapt­
able to your business . This will 
not obligate you in any way. 

O li.M .. f.R 
, _FARE REGISTER COMPANY 

Dayton, Ohb, U. S. A. 
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Catch it! 
HOLD IT/ 

EARLL 
Catchers and R etrievers 

Catch 
Pole 

and hold the Trolley 
instantly before it can 

spring above the danger line. 

../ 1. No wear check Pawl 

2. Free winding Tension 
Spring 

3. Ratchet Wind 

4. Emergency Release 

5. Perfect automatic lubri-

' · cation 

C. I. EARLL, York, Pa. 
Canadian A,-ent•: 

Railway & Power Engineering Corp., Ltd., Toronto, Ont .. 
In All Other Forei11n Cauntriea: 

In ternational General Electric Co., Schenectady, N. Y. 

g11111111111111111 111ur111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mH11111111" 

I Heated Clean 
Air 

No Gases No Fumes 

Is obtained with N-L Motor 
Coach Heaters. Because of their 
loca ti on in the coach, the heat is 
evenly distributed throughout by 
the high speed ball bearing Fans. 

N-L H ea ters do not have a harm­
ful effect on the motor, using only 
heat othe rwise wasted. 

Adoption of N-L Heaters as stand­
ard equipment by prominent manu­
factu rers speaks well for their 
efficiency. \Vrite fo r detailed in­
forma tion . 

The Nichols-Lintern Co. 
7960 Lorain Ave., Cleveland, 0 . 

i1i1111111uu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uu11111111n11111 
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'WATERPROOF 
Sliver Lake Trolley and Bell Cord won't 
:awell up, atlrren up, or rot out throll&'h 
exvosure to rain or snow. 
And Its extra strong-mad, rrom highest 
quallty yarn. carefully ln~perted and guar­
anteed free1 from imperfections of ans kind 
Uniform size and qualllI es:rnred by morel 
than ah:ty years or cord-maklrnt experience. 

WrUe1 for cotolao ond 1omplN. 

S_ilver Lake Company 

.~1mnn111111111111nnnn111111111m1111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111. ·mmn 
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Bates-Truss Poles 
for Trolley Suspension 

MODERN transportation demands 
modern methods. ·The Bates-Truss 

Pole is the solution of trolley suspension 
problems. The general tendency of elec, 
tric railways toward the increased use of 
Bates-Truss Poles is significant in these 
days of high costs and keen transportation 
competition. 

Structural simplicity, combined with lasting 
strength and fine appearance, makes the 
Bates-Truss Pole ideal for all forms of over, 
head construction. Let us quote you on 
poles, structures or towers. 

IIIIIIHIIINIIIUlh1IIIIIIOIIIIIAllllttllllllllllllllllllnon11111111111111111111111111111111111111111111111111111111111mnHnlffll1 

TRUCK WITH TOWER IN RUNNING POSITION 

TRENTON TOWER 
This 3-Section 

is not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the intermediate 
section. The l-section design makes it possible to 
raise the platform 16 inches higher and drop it 12 
inches lower than can be done with the old-style 

~ 

i 
I 

i 
l! 

I 
I 

I ; 
2-section tower. = 

We'll gladly send you details. I 

J. R. McCARDELL CO. I 
Trenton, New Jersey, U. S. A. I 

l'i•--IRlfflHmtttftnHmHD11Hn11mtt1n1111111111111111111nr11111111111u111u11111111111111111mm1111111111111nmm111mm111;, 
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; 'Ollrmenwit// 
I YARDER 
I Conductor's Case 

-sold through your 
office or by Agent you 
recommend. 
Every conductor needs thi• 
■turdy enameled Conductor's case 
of besvy sheet steel with special 
tray and compartments for change a.nd transfers. Fitted with 
strong steel braH•plated lock and two keys. Sizes for city, 
interurban and bus line conductors. Keeps records clean, pre-
vents losses, saves time, looks neater. -. Send for Sample Box 

~ We ship sample box on approval, 
~ charges prepaid to any executive 

_- --
\ 

S sending request on company sta• i: = tionery. If it isn't the best box at g 
§ its price, send it back collect. § 
§ Special prices quoted on quantity § 
j orders. . j 
= Chlcnr;o Agent sells 200 to 300 monthly. Superm• ;; 
§ tendent In Sonthern city ordered 110 afler lnspeetlnc §l 
§ sample. \Ye manufacture meehenles' tool boxes of 5 
§ every tYP"- Write for clrcttlllJ'. § 

i YARDER MANUFACTURING CO. i 
§ 2817 LAGRANGE ST., TOLEDO, OHIO § 

~ IIIIIIIJI"" § 
l1n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111i 

, 
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I fDEAL 

For Replacement 
Elliott-Thompson Coils are ideal 
for replacement because they per­
form better and last longer. 

They slip into grooves without 
abuse because they're made to fit. 
That gives the added life. 

Order some E.-T. Coils for trial 
and test them on your next job. 

Elliott-Thompson Electric Co. 
Ajax Bldg., Cleveland, Ohio 

~ 111111u111111111111111111111111111111111111m111 1111111111 1111111111111111111111 11111111111111111111 11111 111111111111111111111111111111111111n111111111nu1 11.¥ 
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''SEARCHLIGHT" 
Want ads Talk-

They go direct to those in the in­
dustry you wish to reach and tell 
your story in a forceful and busi­
ness-like way. 

They don't mince words but get 
right to the point. 

Use them for-
.lt'encle■ Wa.nt.d Induotrlal SI tea 
uent■ Wa.nted Labor Bureaus 
Auction Notice■ Macblns Shops 
Bid.I Wanted New Indu1trles Wanted 
Booka &nd Periodical■ Partnere Waoled 
Bulld1nr■ J'or Sale Patent Altomey1 
B11alneN Opportunities Paten la For Sale 

&~r:r.1ti!' ~~~lunUlea ~~~li~!~'v~a~I 
Coub'acl■ Wa.nled Positions Wanted 
Desk Room For Rent Proposal• 
Dellk Room Wanted Property For Sale 
Educational Receivers' Sale■ 
Employment Arenclea Representatives Wanted 
Forelru BuslneK Salesmen Wanted 
For Excha.nn Special lies 
For Renl Sub-Contracls Wanled 
J'ranehi■ee Wattr Front Property 
Help Wanled Work Wanted 

Mbcellaneous for Sale, for Rent or Want Ada 

For Every Business Want 
"Think SEARCHLIGHT First" 

0144 
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A TROLLEY WHEEL Ill 
-seem.s to be a shnple thing 

BUT it isn't. It has t~ race along the 
wire, rain or shine, sparking when ice 

collects, pounding against trolley ears, and 
keep running smoothly all the time. 

KALAMAZOO 
trolley wheels and harps are built by experts - experts who 
devote their time and energies to no other task. Kalamazoo 
trolley wheels are the result of over a quarter of a century of 
study. Is it little wonder that they have received the respect of 
the industry-that they are standard equipment wherever the 
best is recognized? 

May we send you bulletins and complete information? 

The St ar Br ass Works 
KAI.:AMAZ_OO, MICHIGAN 
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-In harmony with I 
STUCKI SIDE BEARINGS 

I SPECIAL CARBON ST.EEL 

I llEAT TREATED 

LARGE WEAR SURFACES 

FREE ROLLER 

OSLY TWO PARTS 

A. STUCKI CO. 
OLIVER BLDG., PITTS 

I modern car interiors ;==! 

§ Beauty and simplicity are 1:::=~~i 
§ - first considerations in de- 1; ~ 
i signing modern car inte-

i=_~=== ;~~;s. i;:;rn;:~~::r;l~; 
admirably into such inte­
riors, because of their 

§ trim appearance and be-
~ cause they eliminate ex-
~ posed mechanical equip- R-11 Double Rer:l•ter 

~ ment. All wiring between register and floor switch 1s = I readily concealed without sacrificing accessibility. ~ 

=============_:=: Electrical operation also eliminates wearing parts, oil- I 
ing, noisy rods. and maintenance. ===-' 

l nternational Registers 
safeguard earnings and ~ 
afford efficient service at ~ 

-

~==========_-_, all times. They are ~ widely used in single and !1 

n-12 Eleclrlc Back 

THE INTERNATIONAL REGISTER CO. 
= 15 South Throop St. Chicago 

l11111111mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mi :J,, .. mm1uu1nm1nm1111111111111111u111mu11111111111m11•m11umm111m,mu1m1u1111m11u1111111111111uuu11111uh11111m1111111m111i 
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~NGINbbRS and CONSULTANT 

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 
.IN c-olfP-ORA TED - -

Design and Construction 

Examinations Reports Appraisals 

lndus~rial and 

Public Service Properties 

NEW YORK ROSTON CillCAGO 

SANDERSON & PORTER 

ENGINEERS 

PUBLIC UTILITIES 
AND 

INDUSTRIALS 

DESIGN AND CONSTRUCTION 
EXAJIINATIONS REPORTS \'ALUATIOXS 

NEW YORK 
CIIICAGO SA."'1 FRANCISCO 

STEVENS& 

Woon 
Incorporated 

Engineers and 
Constructors 

20 Pine Street, 
New York 

Transportation Examinations 
and Reports 

C. R. BUCHANAN, President 
W. II. PRICE, JR., See'y•TreaA. 

JOUN F. LAYNG, Vice-President 

Buchanan & Layng 
Corporation 

Engineering and Jllanagement, 
Construction, Financial Reports. 

Traffic Surveys and 
Equipment Maintenance 

BALTDIORE 
I 00-1 First Xatlonnl 

Bank Bldg. 

NEW YORK 
49 Wall Str .... t 

Phone; Hanover: 2142 

HEMPHILL & WELLS 
CONSUL TING 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 

Gar~es- 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. 

EXPERIBNCEl 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 

Consultant on Fares 
and Motor Buses 

The Weekly and Sunday Pass 
Differential Fare9-Ride Selling 

Holbrook Hall 5-W-3 

472 Gramatan Ave., Mt. Vernon, N. Y. 

I 

I 



April, 1929 ELECTRIC RAILWAY JOURNAL 133 

KELKER, The P. Edward 
Wish Service May Issue Closes 

APRIL 15th 
DE LEUW & 

COMPANY 
50 Church St., NEW YORK 

Street Railway Inspection 

DETECTNES 

E arly 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. 

Consulting Engineers 

Transit Developmeot 

Operating Problems 

Electric Railway Journal. 
Traffic Surveys 

Valuations 

131 State· St., BOSTON 

Wheels 
with 

Chilled Rims 
and 

Chilled Flanges 

PANTASOTE 
TRADE MARK 

-the car curtain and upholstery material that 
pays back its cost by many added years of 
service. Since 1897 there bas been no substitute 
for Pantasote. 

AGASOTE 
TRADE MARK 

-the only panel board made in one piece. It is 
homogeneous and waterproof. Will not separate, 
warp or blister. 

Standard 
for electric railway cars 

and motor buses 

Sample, and full 
information gladly 
furnished. 

I 
I 
I 
i 

I 
The PANTASOTE COMPANY, Inc. ~ 

i 
250 Park Avenue NEW YORK = 

lfffHIIIIHHHlllfflltfftmffltlflllllHlflllfHHIIIIIHIIIIIIIIIIIIIIIIIIIIHIIIJIIIIIIIUUIIIIIIIIUIIIIIIIIIIIIIJDIIIIIUIIIIIIHllllllfJHIIJ 

111 W, WASHINGTON ST., CHICAGO 

Griffin Wheel Company 
410 North Michigan Ave. 

Chicago (2) 
Detroit 
Denver 
Cleveland 

Chicago, Ill. 

FOUNDRIES: 

Boston 
Kansas City 
Council Bluffs 
Salt Lake City 

St. Paul 
Los Angeles 
Tacoma 
Cincinnati 

1•11111n11111111111nn1n1111111111111111111111111n11111u1111111m'.11111111111n11111n111111111111111111.,,n11111111111111111111m11n11q1m7 
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I Drip Points for I 
= ·= 
~ Added Efficiency ~ 

They prevent cn-ei,lnll' moisture and quickly drain the pettl• 
coat In wet weather, keei,inll' the Inner area dry, 

The Above Insulator--No. 72-Volta.-es-Teet-Dry 64,000 
Wet 31,400, Line 10.000. 

Our enll'ineere are always ready to help :rou on your l'lau 
Insulator problem. Write for catalo&', 

Hemingray Glass Company 
~ Muncie, Ind. i 
i E ot. 1848-lnc. 1870 f 
= I 
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SEARCHLIGHT SECTION 
EMPLOYMENT and BUSINESS OPPORTUNITIES-USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED-RATE PER WORD: 
Positiom Want<!d. 6 cects a word, minimum 

$1.00 an insertion, payable in advance. 
Poritlon• Vacant and all other classlfica­

tlocs, excepting Equipment. 10 cents a 
word. mlolmum charge $2.00. 

Proposal•, 40 cent• a line an lusertioo. 

INFORMATION: 
Boz Number• In care of our New York, 

Chicago or Sac Francioco ofllcee count 
IO words additional In undisplayed ado. 

Dl,count of 10~ If full payment la made In 
advance for four consecutive lcoertlono 
of undisplayed ado ( cot Including pro­
posals). 

DISPLAYED-RATE PER INCH: 
1 to 3 Inches ............ $6.00 an Inch 
4 to 7 lncheo ............ 6.76 an Inch 
8 to 14 inches. . . . . . . . . • . . 6 .60 an Inch 
Other apacu ond contract rate11 on r~uut. 
An advertiaino inch le measured vertlcall7 

on one column, 3 columc&--30 loche&-­
to a tisge. 

R.J . ...J!... 
.. ►.;.======================================y~" 

POSITION WANTED 
:.JllllllllllllllllttlllllllllfflllnlllHIIIIIIHllllllllllnlllllltltlllllllllllllHIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINlffll'llfflUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIII, 

SUPERINTENDENT transportation, quali­
fied by wide experience, proven euccess­
ful record, every phase of transportation. 
Succeesful tn employe and public rela­
tions, lncreaelng revenue, decreaelng 
operating costs. Available short notice. 
Fine references. PW-167, Electric Rall­
way Journal, Tenth Ave. at 36th St., 
New York. 

[l)QUIPMENT of the latest type ii,' 

is fre_quently advertised for re­
sale m the Searchlight Section. 

Don't let a limited budget stop you 
from buying modem cars. busses or 
equipment that will cut costs or im-

" rlllllllllllllttlTIIIUlllllltHIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUUUIUIIIIIIIIIIII"' 

For Sale 
The following Sangamo Ecooomy Watt 
Meters: 
3-1-600 volts, 300 amp, Meters, 120 

watthours per disk revolution. 
28-600 volts, 100 amp, Meters, 40 watt· 

hour• per disk revolution. Above 
meters in A-1 condition. 

For Sale or Exchange 
8-Westfnghouse 606 Motor• complete and 

and in good running condition, less 
picions and gear cases, In exchange for 
Westlcghouse 1108 Motors. 

Monongahela West Penn Public 
Service Co. 

Purchasino Department 
Fairmont, West Vlrginls 

iu111111,11111111,111111,111,1111111111111111,1111111111,11111111111,111111u11111111111111111111111,11u111 
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FLORIDA SPONGE CO. 

11201 Cottsge Grove Ave., Chicago, Ill. 

\ 

Modernize your 
by buying 

equipment bar-

prove your service. 
lines throughout now 
wisely from these 
gams. 

Stretch your Budget 
to · Cut Your Costs 
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FOR SALE j i 

100 FAGEOL COACHES 
SIX-CYLINDER, PARLOR-CAR TYPE 

Priced 

At $1000 And 
Up 

Due to standardization of equipment on the Greyhound Lines, this 
company offers the above equipment at prices substantially below 
actual value. All coaches are in good mechanical condition. 

i 
I 
I 
I 
I 

I 
i 

For Particulars, Address BERNARD W AHLE, Sup't. Of Operations i 

"GREYHOUND LINES" I 
514 E. 34th Place, Chicago ! 
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Turning 
Old Cars 

into, 
Cash. 

lllllllll lllllll 

Here ls How We Do -It! 
These pictures illustrate how we make it possible for 
street raihvay companies to turn old cars into cash. 

The upper picture shows a number of cars being 
burned-after the railway company had accepted 
our offer for the scrap metal in them. 

The lower picture shows our crew with hammer and 
torch, pre,paring ,the scrap right on the spot for the 
steel mills. No middleman intervenes. The scrap 
goes directly from the railway property to the mill. 

If/ e ar e not lllchtmists­
But-

we turn iro'I and steel 
into gold a11d silvrr. 

L" Schiavone & Bonomo Bros" Inc" 
Jersey City, New Jersey 
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TRACTION AND ELECTRIC LIGHT 

PROPERTIES for SALE 
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 Wednes­
day, May 15th, 1929 at 2 :30 P.M., at the general offices of the Binghamton Railway 
Co., 375 State Street, in the City of Binghamton, N. Y. . 

The railroad property contains about 45 miles of single and double 
track. The equipment consists of 18 buses and 79 cars all in good 
condition together with all necessary railway and electric light para-
phernalia including a plant at Binghamton. 

Opportunity will be given anyone seriously interested in the property 
to thoroughly examine its records and the physical property. 

Rate of fare is ten cents with four tokens for thirty cents. 

Binghamton proper has a population of about 80,000 and Port 
Dickinson, Johnson City and Endicott making up the other 45,000. 

PARTICULARS OF SALE may be obtained from WILLIAM H. RILEY, i Special Master, 375 State Street, Binghamton, N. Y. 

S111n111111111mmm111NUIIIIIIIIIIJIIIIIIIIIIIUllfllllllllllllllllllllllllllllllllllllll)IIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllhllllllllUIIIIIIIIIIUIIUIUIIIUIIIIIIIIIIIIUIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

rllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllfllnllllllllllllnllDIIIIIIJnJWUIIUIIIIIHllllllllllftlllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIJIUIIIIUINJIUIIUIHIIWIUIIIIHIIIIHUIIIIIJfDIDIIUlllllfflllHUIHIIIIIIIIIIIIHINHIUIHIMHI 

I 
~ 

i 

I 
g 

I 
l 

Saving is1 a good habit, BUT-

Why Save Things You'll Never Use? 

W
HY let Mother Nature grow grass be­
tween the wheels of replaced cars? Why 
pile up rails, shop equipment, power plant 

equipment, line equipment, car appliances, road 
building material, etc., etc., you will never use again? 

TODAY you can turn them over at a fair price. 
Tomorrow they will be-JUNK. Is it not the 
better part of good horse-sense to dispose of them 
NOW? 

6000 other electric railway men will see your ad­
vertisements of used or surplus equipment and ma­
terials here-in the Searchlight Section of their 
business paper. 

Some of these men-officials or executives of other 
lines in other parts of the country and operating 
under different conditions--can use what you no 
longer need. For an insignificant investment you 

can tell these others what you have. 
will buy. 

And they 

One "Searchlight" advertiser wrote, "We can cheer­
fully recommend the Searchlight Section as a 
wonderful medium for reaching buyers of rails and 
equipment." Another-"The strongest proof that 
your 'Searchlight' finds its way to many readers is 
shown by the numerous letters we have received ,in 
answer to our recent ad." 

Let us tell you the cost of advertising your used or 
surplus equipment and materials in the Searchlight 
Section. Just address a list of what you have to dis­
pose of to the 

Searchlight Department 

ELECTRIC RAILWAY JOURNAL 
Tenth Ave. at 36th St., New York, N. Y. 

i 
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Do You Need 
Good Used Equipment? 

BIRNEY CARS 
All types motor equipment in excellent 
condition. We also have modern 
light weight double truck steel can, 
both city and interurban types. \Vrite 
for details. 

POWER HOUSE 
EQUIPMENT 

Power house equipment both 25 and 60 
cycles. Fine offerings of Rotary Con­
verters and generator sets. 

_j 

BUSES 

Let us tell you about our bus offerings. 
City and interurban types. 

ELECTRIC LOCOMOTIVES 
SNOW FIGHTING 

EQUIPMENT 

Air compressors, controllers aod parts. 

..J \.. 
FARE BOXES 

All Types 
-also I "Our integrity MOTORS 

Exceptional olferln&"s In 
modern motor&-306CV4, 
0247, 204, 268 and 
101B. Also lar&"e assort­
ment of older type 
motors in stock. 

IS 

Shop Equipment your guarantee." , _____ , , _____ , 
G.T.ABEL 

393 Seventh Ave.,New York City, N. Y. 
"Sole Dlstrlbui-0rs fOI' Sll\lPLE.'1i: SAFETY DEYICF.S" 
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Ifequipment you~ 
need advertised on· 
these pages, send a 

r·;;:au~~::;{~:-;t~~i:;;;;::;·-1 
• FOR SALE CASH PAID " 

list of your requirements to 
the Searchlight Depart­
ment, Electric Railway 
Journal, 10th Ave. at 
36thSt.,N.Y.C. Youwill be 
put in prompt touch ~ith 

, reliable sources of supply. 
" 111111111111111111111111111111t1111111111111111111111111111111111111111u111111111111111n1n11111111111r. 

=,; 12-G. E. 268c Motors. 1 For your obsolete equipment, motors, i ~- E., 202 Motors. 
~ ~- ~ii,~ k~~~w:~t ~i~c:imon. cars, track, overhead wire or entire 
~ 4-12 v. Johnson Electric Fare Boxes Re&'- properties. Be sure to send us your 
~ o-i'~~:'.'1oh~~':,'~sEy~~r1t:l.~~Rii!!~~erit,&". list of equipment for sale or your 
i isterln&" Dimes and Nickels. with Re&'-
~ isters. requirements. 

_ i • 
I 
! 

J. W. GERKE 
303 Fifth Ave., New York, N. Y. 
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We Buy 
Railways in their Entirety 

Our experience of over a quarter of a century 
enables us to pay you the highest prices. 
We also buy used railway and power 
equipment. 
We shall be glad to confer with you on this 
matter at your request and appraise your 
property without charge. 

FOR SALE 

Unusual Bargains 
LINE CAR-Double truck, four motor 

ment, good as new. 
RAILWAY MOTORS-6-Z03 L-G.E. 

8-216-G.E. 

equip• 

FARE BOXES-Johnson type D for nickels, 
dimes and pennies. 

Write or Wire for Our Price• 

\.. 

1 

I H. E. SA2~~~d:!N?w Y~~~::~~Y, INC. I 
J u•llllttMHt0UMIHMt111UtttttttlllllllllllllUllf111111UllltlllMIIUIII .. W.llttltllttlllfl,lllltNttttllltfM,lftllltttlllttllllffJ 
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I ----~J- I I Godward Gas Generator · 

i 

I 
I = 

I = 

I 
I 
i 
I 
= 

You can now use 

Fuel Oil" 
in buses with the 

Godward Gas 
Generator 

I 
~ N ational Railway Appliance Co. -

' 420 ~:!n~:;k Ave. I====-=====: II, A. IIEGE~IA:S, Pr...,,ldent J, J I, P RATT, First Vlr1>-P tts. 
F, T. SARGE:-iT, S~erotary D. J. BROW:S, Troasur~r 

Hegeman-Castle Corporation F. F. Dodier 
= Railway Exchange Building 903 Monadnock Bldg. S Chicago, III. San Francisco, Calif. 
= i = 
"JffllffllllfftlllllllllllllUllllhlHIHHIUHIHIIIHIIIIIIIIIIIIIHIHllllllllftlllJlllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll7i 

ALPHABETICAL INDEX 
This index is published as a convenience t o the r eader. Every 
csre is taken to make 1 t accurate, but El,ctric Railwa11 
Journal as~nmes no responsibility for errors or omissions. 
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Proteet 
Spring Switehes 

from Exeessive Wear 

Raeor 
Oil Cylinder Dash Pot 

WEAR on spring switches, that are 
habitually trailed through, is 

excessive on the inside of the points 
unless the Racor Oil Cylinder Dash 
Pot is used to retard the return of 
the points. 

This mechanism works on the princi­
ple of the door check. It offers no 
resistance to the movement of the 
points when they are swung over by 
the wheel flanges but the return 
motion is retarded so that successive 
wheel flanges give a greatly reduced 
blow. Thus the inside of the points 
are protected from excessive wear and 
have a greatly lengthened life. 

The Racor Dash Pot is sure in action 
and operates under all climatic con­
ditions. 
The Racor Dash Pot is particularly designed for use 
with the Ramapo Automatic Return Switch Stands, 
Styles Noa. 37, 38 and 39 and operates auccesafully 
with rigid switch stands connected to switch through 
a heavy type spring rod. 

Send for complete descriptive information. 

RAMAPO AJAX CORPORATION 
SalH Offlcea: 30 CHURCH ST., NEW YORK 

MrCOR)IICK BUILDl:.O, CIIICAGO 
~rnTROPOLITAN BANK Bl,DG., 

WASIIINOTOS ----t:.~:~:::: nu11~nF.1ts F.XCIIANGE nLDG., !l~t.;EE 
ST, PAUL ~--ru'.::r~:r.;;,;.~1a .. .:~.:.-.~ ~-~ ... f.:.•.:!\:1!':.1~::~· ~a::-.~'i't!:~ 
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Bus Floors of 
J-M ,MASTICOKE 
.. ~ are long-lasting 
THIS modern Bus Flooring is tough and resilient. 

Thousands of miles of travel and millions of footsteps 
leave it unaffected. 

The long life and satisfactory service of J-M Masticoke 
· Flooring have been well demonstrated by its extensive use 

on railroad coaches and Pullman cars. More and more, 
bus fleet owners are using it to reduce floor costs. 

J-M Masticoke Flooring is safe and slip-proof. Its hold­
ing qualities are equally effective in any weather through­
out its entire life-thus minimizing accidents. 

J-M Masticoke Bus Flooring will not retain dust, dirt or 
germs because of its monolithic nature. It is easily cleaned 
by simply flushing with water. It dries quickly and is odor­
less. It insulates against the cold, and is, of course, fire­
r etardant. 

Masticoke, being unaffected by water or acids, thoroughly 
protects and lengthens the life of the floor structure it 
covers. 

Send in the coupon for full particulars. 

Johns-Manville 
SERVICE TO BUS 
TRANSPORTATION 

' ,r· 
\. - { 
l 
!t, \! 

i'\ \i l-

\t\ \ .. \ ' .... 

~ .. _..... ·-· 
p·-= 1\ 

./~ -

Use J-M Masticoke 

for car floors, too 

~~~Ii?!===============-
("<> .. PDA .. ~101< 

JOHNS-MANVILLE CORPORATION 
Electric Railway & Motor Bus Division 

New York Chicago Cleveland San Francisco ToronN 

Please send me full particulars on J.M 1>:asricoke • 
Flooring . 

Nam,·----------------
.AddrrSl--------- ------t-

SB-11 
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e twenty cars for Porto Alegre 
I ify the general, sectional and 

construction of Brill MASTER 
IT Cars. They are the eight-

eel, double-end type and embody 
simplified MASTER UNIT de­

which tends to reduce costs 
the variety of replacement 

s. These cars are built to with­
d the severe climatic conditions 

i Pono Alegre. 

A trim streamline appearance is 
accomplished by maintaining the 
wide single windows and the lower 
edges of the windows in the vesti­
bules and upper half of the doors 
on the same horizontal plane. 
Curved lower side girders having a 
single sweep inward, and a skirt 
below the side still are other char­
acteristic features. 

Plus Operaiiny 0conomy 
The comparative light weight of this type car effects a corresponding 
red uct ion in the cost of. power. Furthermore, the uniformitv of construc­
tion simplifies the maintenance problem. Here, then, we fi.nd our South 
American neighbors dpitalizing the advantages of new equipment and 
the especially advantageous features of Brill i\1ASTER UNIT Cars. 
Can anyone deny that this purchase of twenty new cars is a sound invest-
ment ? Can a better suggestion he made than that other operating com-
panies in need of new roll ing stock follow the example of Porto Alegre? 
T hese Porto Alegre cars will be on exhibition at the Brill plant in Philadelphia 

i unt il J\pril Hth. 

Catalog of Brill .MASTER UNIT Cars now aYailable. Write for a copy. 
• I m T~E J. G. BRILL COMPANY ~ 

, PHILADELPHIA, PA. ~ 
AMCRICAN CAR Ca - G.C.KuHI.MAN CAR co. - WASON MANrc Co 

5T. I..QUIS MD. CLCVCLANO,o .... ,o. WPRINCir'I ICLO,M.-. ... 

l'acl tlc Coast Uepresentathe: Rlullo llldg., Sun t'rancl•co 



. World's largest bus operator again build 
HASKELITE-equipped bus bodies 
THE order just placed by Public 

Service Coordinated Transport, 
Newark, New Jersey, brings this com­
pany's total fleet up to 2069 buses, the 
largest in the world. 

This is another outstanding example 
of the preference for HASKELITE­
equipped buses by leading operators. 
According to a recent check, this new 
order makes 1596 buses of this fleet in 
which HASKELITE plays 
an important structural part. 

This preference is the nat­
ural result of the exrerience 
builders and operators have 
had with HASKELIT:E: m 

which its light weight, added strength 
and low cost have been conclusively 
demonstrated. 

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 La Salle Street, Chicago, Illinois 

Rail-way Representatins: 

Economy Electric Devices Co., 37 W. Van 
Buren St., Chicago 

Grayson Bros., 600 La Salle Bldg., St. Louis, 
Mo. 

Railway & Power Engineering Corp., Ltd .. 
Montreal, Toronto, Winnipeg, New Glas­
gow 




