
Cotn.fort Cotnes With Stn.oothness 
-and good-will comes with comfort. 
Timken Bearing Equipped electric cars 
seem to glide rather than roll, so gentle 
-so joltless is their motion. 

Friction elimination also means faster 
schedules, reduced power demands and 
saving of lubricant, while the mastery of 
radial-thrust loads by the exclusive com­
bination of Timken tapered construction, 
Timken POSITIVELY ALIGNED ROLLS 
and Timken-made steel is reflected in 
slashed maintenance costs and extended 
car life. The Timken Roller 
Bearing Co., Canton, Ohio. 
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CLEVELAND 
• improves its superior 

with 

service 

100 NEW CARS 
ALL Cleveland is proud of the marked effi­

ciency and attractiveness of its street car 
service, and of the courtesy of its personnel. 

A super service at the 
lowest actual cost to 
the riders is the aim 
of the management of 
the Cleveland Railway 
Company. 

One hundred new 

cars, each equipped with Westinghouse HL 
control and quadruple 50-hp. motors, have re­
cently been added to the Cleveland Railway 

'· 

Company's 15 00 
modern street cars. 

Westinghouse is 
proud to have fur­
nished the major por­
tion of the electrical 
equipment for the 
Cleveland Railway. 

Service, prompt and tjftcient,. by a coast-to-coast chain qf well-equipped shops 

Westinghou~~ 
TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY AT 10:00 P. M., E. S. T. 
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WEIGHS 

with 

A SPRING BUFFER 

INCLUDING a spring 

buffer which effectively 

cushions and dampens the action of a rebounding 

trolley pole, the new US-24-A trolley base weighs 

only 77 pounds. 

To embody this highly desirable feature and at the 

same time to hold down the weight, have meant no 

sacrifice whatever in strength. In fact, the all-steel 

construction with welded joints provides even greater 

strength than has been available heretofore in this 

item of car equipment. 

The New US-24-A All-steel 
Welded Trolley Base 

The light-weight reciprocating parts of this base have 

quickened trolley pole action and permitted lower 

wheel pressures than were previously possible. Thus, 

there is less possibility of dewirements at ears, frogs, 

or other hard spots and quieter operation also is ob­

tained. Wear and tear on overhead and equipment are 

likewise reduced. 

With these direct benefits of light weight, the US-24-A 

trolley base also has the advantages of a simplified and 

sturdy construction, ease of inspection, and negligible 

upkeep. 

Service, prompt and 1ftcient, by a coast-to-coast chain if well-equipped shops 

Westin~ho~~ ® 
TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY AT 10:00 P. M., E. S. T. 
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COMPENSATING 

FINGERS 

• • • your R ight - hand 
digits in 

, t 

maintenance '(j 

w ork /;It/ \!1 
COMPENSATING fingers are self­

aligning. Regardless of the c~>ntour 
of 'the controller drum surface, Westing­

house compensating fingers automatically 
adjust themselves to the position of maxi­
mum contact. 

These fingers are not only available for 

/ 

type K controllers, but also for various 

other types of main circuit commutating 

switches. In addition, we recently have 
developed a compensating interlock finger 

which has proved a big success in the 

/ elimination of finger breakage. It is suit­

able for master controllers, unit switches, 

_/ interlocks, etc. 

A new type reverser finger is now available 
which will help to relieve overloaded 

~ liiiiiiiii. reversers. 

Service, p romp t and 1Jicient, by a coast-to-coast chain if well-equipped shops 

l 93 0 
Westinghou~ ® ELECTRIC 

TUNE 1N THE WESTINGHOUSE SALUT E OVER THEN. B. C. NATION-WIDE NETWORK EVERY TUESDAY AT 10 :00 P . M., E . S. T , 
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Dragging out corrugation 

Heelpro<'nting (jrincler Car. showing one of tht ,:rincling units. 

luterior \'lew of a. Re-ci11ro<'ntlng Grinder Unit fnstnlled in ear. 

Interior ,·few of UN'lt>rocutlng Grincltr Cnr. 
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or dragging out the job? 

I 

Y OU can drag out the process of removing corrugations 
but you can't drag out the corrugations-you have to 
grind them out. In other words, rigging up an old car 

to drag abrasive blocks over the track reduces corrugation 
• but it does NOT and can NOT remove them altogether 

without costing altogether too much if you really figure 
the actual cost. 

Corrugations, like malignant physical growths, have to be 
eradicated completely, otherwise the remedial effort is just 
so much lost motion. 

Drag cars help but cannot cure. For complete cure, you 
need a reciprocating grinder action. 

For bad cases, the surest cure yet discovered is to equip a 
car with Reciprocating Grinder units such as we have sup­
plied to a number of important lines. 

On a basis of actual cost per mile of corr.ugations actually 
eradicated, we can show you extremely worth-while econ­
omies over any other method yet devised. 

Details of the equipment we offer for installation in any car 
supplied by you and reports of results achieved by roads 
using this equipment are available. An opportunity to lay 
the facts before you will be welcomed. 

-~'._-~~c.. 
3132-48 East Thompson Street, Philadelphia 

AGENTS 

· Chester F. Gailor, 60 Church St .. New York 
Chas. N. Wood Co ... Boston 
H. F. McDermott, 208 S. LaSalle St., Chicag-o 
F. F. Bodler, San Francisco, Cal. 
H. E. Burns Co., Pittsburgh, P&. @&513 
Equipment & Engineering Co., London 

• 
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View of new trolley bus for Chicago. Equipment 
includes 0-B Dash-Illuminating Headlights, 0-B 
Featherweight Trolley Bases, 0-B Trolley Re­
rievers, 0-B Tro!ley Poles and the new 0-B 

Swivel Harp and Wheel especially designed for 
trolley bus service. 

The new Chicago trolley bus under the special 
overhead construction at Naragansett Avenue, 
the western end of the Diversey Avenue line. 

ON April 17 the first of the new trolley 
buses started operation in Chicago. 

This new extension of service by the Chicago 
Surface Lines, which has been under : con­
sideration for years, is by far the most com­
prehensive trolley bus installation to date. 
The decision of the engineers of the Chicago 
Surface Lines to institute this method of 
transportation will undoubtedly exercise as 
an important influence in the future extension 
and development of trolley bus service. 
The installation at Chicago, when completed, 
will cover seventeen route miles in the West 
and North-west section of the city, and will 
require an investment of approximately $1,-
000,000. The first service to be installed is 
on Diversey A venue, to be followed in. a few 
days with service on Central Avenue. Photo­
graphs of the first trolley bus to operate over 
this new system shown above. 
Forty-one trolley buses have been ordered to 
take care of initial requirements. The buses 

CHICAGO 
Overhead 

Trolley 

have a seating capacity of 40 and represent 
the most modern design. 
Entirely in keeping with this advanced de­
sign, engineers of the Chicago Surface Lines 
selected, as standard equipment on all trolley 
buses, the O-B Dash-Illuminating Headlight, 
the O-B Featherweight (Form 5) 6-spring 
Trolley Base, O-B Trolley Retrievers, O-B 
Trolley Poles, and the new O-B Swivel Harp 
and Wheel which has been specially designed 
for trolley bus service. 
And, because of the excellent record of 
standard O-B line materials, they are found 
represented on this installation. These ma­
terials include O-B Spring Lock Hangers, 
O-B Type M Curve Hangers, O-B Insulated 
Approaches, O-B Type DC Cross-overs, O-B 
Insulated Adjustable Cross-overs and O-B 
Spring Frogs. 

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

Niagara Falls. Canada 
123BCL 

,/-'()-----------~l•=m•l1--·----------(l~--I 
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Pieks 0-B Equipment and 
Materials for 
Bus Serviee 

·-· 

Upper photo shows the new Chicago trolley bus west bound on 
Diversey Avenue. Center photo, the crossing at Diversey and 
Crawford Avenues, with 0-B Insulated Adjustable Cross-overs in 
place. Photo at right shows the 0-B Retrievers and 0-B Swivel 
Harps and Wheels on the new Chicago trolley buses, 

Special overhead construction at Di­
versey and Harding Avenues. 0 -B 
Spring Frogs, 0-B Type DC Cross­
overs, 0-B Insulated Approaches and 
0-B Spring Lock Hangers were used. 

~Obi assCo(t PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS r NEW YORK PITTSBURGH 
PHILADELPHIA BOSTON 

CHICAGO CLEVELAND ST. LOUIS ATLANTA DALLAS 
LOS ANGELES SAN FRANCISCO SEATTLE 

VALVES 
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A Means 
for Better 
Maintenanee 

A eollapsible water-proof hood 
inserted in the brake cylinder as sho,vn, is an ef­
fective means of preventing dirt and moisture 
that may sift in through the non-pressu1•e l1ead 
from 1•eacl1ing -the eylinder walls ••• Keeping cyl• 
inders clea11 i11 this manne .. will red11ce leakage, 
le11gthe11 life of pack-
ing eups, and dec1•ease 
mainte11a11ce expense. 
:),Ja11y 1•ail1•oads are now 
1·ealizing tl1e benefits 
of t l1is protecto1·. 

WESTINGHOUSE 
Traetion Brake Co. 

General Office and Works 

Wilmerding, Pa. 
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FARADAY SIGNAL SYSTEMS 

"UP IN THE AIR" 
MOTORMEN 

Without Faraday Passenger 
Signal Systems your motor­
men are "up in the air" trying 
tofulfill the wishes Of your pas­
sengers. Dissatisfied patrons, 
unnecessary stops, unneces­
sary maintenance expense, 
slower schedules and the 
dangerous practice of having 
your motormen's attention 
constantly distracted from his 
more important functions are 
very often the outcome of try­
ing to get along without a 
reliable passenger signal 
system. 

11 

At one shot Faraday Signal 
Systems eliminate these dif­
ficulties by providing an easy, 
unfalling system for signalling 
the motorman. The bells, buz­
zers, pushes, etc., which make 
up the systems are all highly 
engineered in order to elimi­
nate failures and maintenance 
costs. Always specify Faraday. 

Faraday Signal Sy1tems are supplied in high and low voltage type, /or cars and buus. 
Tiu Faraday line consists of btl/1, buzzers, pull ,witches, door ,witches, pushn, cord 

guidn and other allied material. 

F'araday Passenger Signal Systems are made for both 
cars and buses and are listed In our catalogs Nos. 7 and 9. 
They are but one ofthenumerousspeclaltles for cars and 
buses which make up the well known Keystone line of 
equipment for the Transportation Industry. 

ELECTRIC SERVICE SUPPLIES CO. w:,;::,:::;•:~::::;"·,.,~@'F•;•t•!l••• .. ,a,J,,,;,,,.,,,, 
011tce3

: ' • Branehes - Pitt!• 
11th and Camhrla b11r11h, Boston, De-
Btr~et,, Philadelphia, trolt, Scranton, Cana-
Pa .• 111 North Canal dlan Agents-Lyman 
Street, Cblcago, Ill. ; Tube & Supply Co., 
5.0 Church Street, Ltd., ll o n t r e a I , , 
New York City. To.ronto, Yancotrrer. 
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" - - -- - - ...... 

HERE·s SOMETHING 

.. 

TO-THINK ABOUT 

. 
"Fifteen cars recently completed by the Cincinnati 
Car Corporation for the West Penn Railways and 
Monongahela West Penn Railways were equip ped 
with HALE & KILBURN No. 392-A Walkover 
Seats." 

Behind this simple announcement qf tbe sale of 
some 360 HALE & KILBURN seats, is something 
to think about. 

All of those seats are deeply upholstered. The seat 
cushions are 7 inches deep, well sprung, nicely 
padded. The backs ar.e deeply-·upholstered, with a 
sp~ingy softness that i{µ~u~uagy comfortable. The 
West Penn Railways insisted upon this superior 
comfort to insure that passengers would recognize_:!: 
it and ride more frequently on their roads. ,:; , 

When leading traction companies are taking 
special pains to make passengers UNUSUALLY 
comfortable, it is something to think about. 

HALE & . KILBURN SEATS 
HA.LE & KILBURN CO. 

General Offices and Works: 1800 Lehigh Ave., Philadelphia 
SALES OFFICES: 

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

Hale & Kilburn Co., McCormick 
Bldg .• Chicago , 

E. A, Thornwell, Candler Bldg .• At• 
lanta. 

Frank F. Bodler. 903 Monadnock 
Bldg .• San Francisco. 

W. L . Jefferies, Jr .. Mutual ' Bldg., 
Richmond. 

W. D. Jenkins. Praetorian Bldg., 
Dallas, Texas. 

H. M. Euler, 140 N, Sixth St .• Port• 
land, Oreiron. 

MaY, 1930 
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Both passengers and the operator enjoy a 

mutual feeling of safety when protected by 

the National Pneumatic Signal Light Sys­

tem. This system automatically notifies the 

operator the instant that all doors are 

closed and the car can safely proceed. 

.1~,--•. :•., 
~ ·; 

NATIONAL PNEUMATIC CO. 
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One of the Beaver Motor 
Tours buses, fueled with 
Socony Special Gasoline 
plus Ethyl, just leaving 
Boston for a distant lumber 
camp. 

Into the lumber woods 
... up mountain trails with 

Socony Special Gasoline plus Ethyl 

THE thirteen buses of the Beaver l\Iotor Tours of Boston specialize in the 

transportation of labor to lumber camps, to railroad concentrations and 

to road construction jobs in New York and New England. There are steep, 

• rough roads to travel, sometimes even trails to be broken in the yearly mile­

age of over 700,000 miles. 

Socony Special plus Ethyl has proved equal to the. job, starting easily in 

~ cold weather and climbing mountain grades with power to spare. 

It can be of equal service in your fleet - and once you have tried it you 

will never change to another gasoline. Remember it's the only premiu~ gaso­

line sold in New York and New England, to which Ethyl fluid has been added. 

SOCONY 
GASOLINE .... SPECIAL GASOLINE plus • ETHYL 

MOTOR OIL .... AIRCRAFT OIL 

STANDARD OiL COMPANY OF NE.W YORI( 
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Trust this metal at 
vital points 

G-E ELECTRODES 
For Every Welding Job 

Type A-For Cost Iron Only. 

Type B-For Automotic Weld• 

ing. 

Type F-For Generol Welding 

of Steel. 

Type H-For Automotic Weld­

ing. 

Type L-For Generol Welding 

of Steel-High Tensile 

Strength. 

Type M-For Generol Welding 
of Steel-Sound ond 

Ductile Welds. 

G-E Type L Welding Electrode 
At joints where strain may occur, you con be sure of welds 
mode with G-E Type L Electrode. Its tensile strength is high; 
its cost low. 

It is a bore wire ... specially processed ... possessing oil th-e 
good characteristics of surface fluxed rods, and, in addition, it 
produces a fine bead finish ... doesn't spotter. 

General Electric experiments and long experience have mode 
it dependable. Its flow is uniform ... its penetration deep. 

· Write today for our booklet on G-E Welding Electrodes. Section 
M-815, Merchandise Deportment, General Electric Company, 
Bridgeport, Conn. 

GENERAL. ELECTRI 
WELDING ELECTRODES 

15 

MERCHANDISE DEPARTMENT GENERAL ELECTRIC COMPANY BRIDGEPORT, CONN. 
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Tht Chicago Surface lines specified G-E air brakes and PCM 
control for 100 new cars. Forty are equipped with GE-301, 

low-wheel motors. 

PCM control, a recent development 
of the General Electric Company, 
provides automatically smoother and 
faster acceleration. For complete 
information, address-the nearest G-E 

sales office. 

ted 

Tht Gary Railways Company of Gary, Ind., 
opera/ts 72 G-E equipptd slrtel cars. Many of thest 
are of tht modern typt with G-E motors, G-E COIi• 

trot, and G-E air brakes. 

G-E tquipped trolley buses art operating economically in Saft Lakt 
City, Utah, Philadelphia, Pa., Cohoes, N. Y., Rochester, N. Y,, 

and Manila, P. /, 

GEN .ER AL 
GENERAL ELECTRIC COMPANY, S C H E N E C T A D Y, N. Y. 
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Service • • • 
Increases Patronage. 
Reduces Operating Costs 

THE MODERN STREET CAR, 

trolley bus, and gas-electric bus 

are equally important in their ability 

to attract riders, to serve them well, 

and to serve them economically. Each 

type of vehicle has its essential place 

in the modern coordinated system. 

THE STREET CAR continues to 

be the most efficient carrier of 

crowds. For heavy traffic in large 

cities, it is the basis of an economical 

transportation system. 

The Capitol Di,trict Transportation C,,mpany operates a 
jleel of76 gas-electri& buses in Troy and Albany, N . Y., 
where the roults are ,haraderized by ,teep grades and 
heavy Ira/fir. All the electric-drive equipment is of G-E 

de1ign and man11/ad11re. 

THE TROLLEY BUS is rapidly 
wi~ning favor in the service of 

light-traffic areas. This trackless vehicle 

is quiet and powerful. It retains all the 

economies of electric power and it 

effects a substantial reduction in paving 

charges. 

THE GAS-ELECTRIC has 
demonstrated its ability to conform 

to changing t~affic demands. The 

public appreciates its fast schedule 

speeds. Operators profit from its long 

life and availability. 

Th, Public Service Coordinated Transport of Newark, N. J., 
opera/ts more than 1000 ,gas-eleclrit: buses equipped with 
G-E electric drive. In the design and manufarlurt of this 
type of equipment, General Electric has comisltnlly ltd 

the field. 

17 

• 

330-140 

E L E .C_·· T R I .C 
S A L E S OFFICES I N PRINCIPAL CITIES 
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AM ERICA'S 

LA RGEST 

BUS SYSTEM 

Adds 1 80 More 

Gas-Electric Buses for City Ser vice 
! MERICA'S largest bus system, Public Service Coordinated Transport, 

.fl.. of Newark, N. J., recently purchased 180 new city-type buses which will 

be equipped with General Electric gas-electric drive. These buses will augment 

a fleet of 1150 similar units now· in operation, making a total of 1330 ·c-E 
equipped gas-electric . buses in the service of this company. There can be no 

greater tribute to the performance of General Electric equipment. 

While smoothness of operation and sim-

plicity of control have contributed much to 

the success of G-E gas-electric drive, these 

features alone were never sufficient to win a 

place for the more than 2000 G-E gas-electrics 

now on the road. Economy of operation 

and the ability to increase schedule speeds 

have always been foremost among their advan­

tages. We invite your interest. Write us. General 

Electric Company, Schenectady, N. Y. 

[
J OIN US IN T HE G E 1'!ERAL ELECTRIC HOU R, BROADCAST EVE RY ] 

SATURDAY EV E NING ON A NATION-WIDE N.B.C. N ETWOR K 

For the seventh time, Public Service 
specifies G-E gas-electric drive for its 
city-service buses. 

I. December, 1925 333 
2. April, 1926 54 
3. July, 1926 8 
4. l\larcb, 1927 108 
5. February, 1928 332 
6. February, 1929 161 
7. February, 1930 180 

1176 
154• 

Total Gas-elecirics 1330 

• Public Service also operates 154 G-E 
equipped gas-electric buses acquired 
1hrough consolidation with other com• 
panics. 

390-63 

GENE RAL • E LECTRIC . 
S A L E S A N D ENGINEERlNG S E RVlCE I N PRINClPAL C l T I E S 
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Business Prospects Brighter 

MOST authorities agree that the low point in the pres­
ent business recession has been reached and that an 

upward trend will be witnessed during the coming months. 
Employment in manufacturing industries in March was 
a little lower than in February and nearly 9 per cent be­
low March last year. Department store sales for March· 
were about 12 per cent below those of a year ago. 
Recent reports, however, show a moderate but material 
improvement during the first two weeks of April. 

Electric railway traffic in March, 1930, showed a de­
crease of about 7 per cent as compared with March, 
1929, while the decrease in February was only about 4 
per cent and in January a little more than 1 per cent, 
according to figures compiled by the American Electric 
Railway Association. From this it appears that the de­
cline in traffic has lagged somewhat behind the business 
decline and has been considerably less severe. This is 
in accord with predictions made last fall after the sudden 
stock market crash that electric railway and bus traffic 
was unlikely to suffer a very large recession. 

Improvement in general business conditions appears 
to be definitely under way. Consumption of electrical 
energy by manufacturing plants is increasing. Con­
struction programs of far-reaching extent are being 
accelerated. While it is too early as yet for the 
improvement to be reflected in reports of the num­
ber of passengers carried, electric railway operators 
are distinctly more optimistic than they were a 
few weeks ago. It may be expected that the up­
turn of electric railway traffic will follow the upturn of 
general business more closely than did the decline. A 
tendency exists to continue using public transportation 
for a considerable period after unemployment begins. 
Only after a man has been unemployed for some time 
does he cease to use street cars and buses. But when he 
goes back to work he immediately begins to use 
public transportation again. In other words, the period 
of depression in the local transportation industry will 
probably be much shorter than in other industries. It is 
not likely that normal conditions will be restored imme­
diately, but every indication points to steady improve­
ment continuing during the spring and summer months. 

Serviceable But Not Suitable 

CENTURIES ago in Egypt the slaves of the Pha­
raohs labored to build the gigantic pyramids which 

remain a marvel to this clay. The Romans in their turn, 
with marvelous skill and care, constructed hundreds of 
miles of aqueducts, many of which are still in use. In 
the middle ages workmen labored with religious fervor 
to raise the lofty spires of the beautiful cathedrals which 
charm the modern tourists. Throughout practically the 

entire period of recorded history men have struggled to 
create monuments that would endure forever. 

Today we have a somewhat different viewpoint .. No 
serious doubt exists that modern skill can design and 
build structures to last for centuries, but we seldom 
consider it desirable to do so. A new factor, one that 
did not bother the ancients, has entered into our calcu­
lations-obsolescence. We have learned that a thing 
may remain serviceable long after it has ceased to be 
suitable. Hence we have very largely abandoned the 
idea of building for eternity. 

In the field of transportation this modern viewpoint 
finds particularly apt application. Possibly we might be 
able to design a vehicle like the famous "one hoss shay" 
that ran a hundred years to a day before it fell to pieces. 
But it is impossible to believe that the public would 
patronize it for anything like that length of time. Pos­
sibly we might design a track structure which with proper 
maintenance would last for generations, but it is ex­
tremely unlikely that we would find it satisfactory as to 
location, line, grade, etc., for so long a period. 

Obviously, then, the wise plan is to design our strltc:­
tures and equipment with a certain definite objective in 
view. If replacement is anticipated at the end of ten 
or fifteen years, the best design is that which will assure 
the desired length of life with a minimum surplus. 
Engineers today should pride themselves on their skill 
in designing to accomplish a definite purpose rather than 
in the creation of monuments for posterity. 

Small-City Properties Appraise Their 
Assets and Liabilities 

T HERE is no magic formula for success in small­
city street railway or bus operation. Decreas~s in 

traffic have been experienced by many of the properties 
that are found ·in this class. Burdensome franchise 
requirements, inequitable taxation, onerous paving obli­
gations, inflexible fare structures, top-heavy financial set­
ups, unregulated taxicab operation and, a_bove all, the 
competition of the privately owned automobile, have con­
tributed to the troubles of the small-city railways. Yet 
for none of these ills is there an unfailing remedy. Each 
property must solve it own problems by a careful study 
of existing conditions. 

In spite of the difficulties which the small-city property 
has encountered and with which it is still beset, there is 
good reason for a continued faith in the future of organ­
ized transportation in these communities. Without 
question there is less demand on the part of the public 
for this commodity than there was a few years ago. At 
the same time there is a marked reluctance to see the 
time-tried utility reduce its service or liquidate its plant. 
The local transportation system, be it bus or trolley, is 
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still regarded as a community ass.et, and the extension of 
service into newly developed areas now, as in the past, , 
meets .with favorable p).lb\ic response. ,· 

Tne-,brighter side of 'the picture is presented by those 
properties which have introduceq aggressive merchan­
dising methods in the sale of their service. This has 
taken the form of careful study of the fare structure, 
balancing service to meet the requirements of the public 
more satisfactorily, modernization of , rolling stock, cul­
tivation of improved public relations, and energetic so­
licitation of patronage from potential riders. 

Certain instances will be found in which local rem­
t:dies, available to all, have been applied with a consid­
erable degree of success. While there is a general lack 
of adequate merchandising effort there is an awakening 
interest in this subject. Public relations are, broadly 
speaking, on a better basis than in the past, and mu­
nicipal authorities are listening with increasing attention 
to appeals for relief from unnecessary burdens. 

Such, in effect, were the conclusions reached at a 
three-day meeting of the committee on small-city oper-
ations held recently in New York. · 

If the "small city" hearings demonstrated any one 
thing, it was that we are living in an era of change and 
progress, in which the transportation industry, along 
with many others, must change its methods to keep in 
step with the changing tempo of events or face serious 
consequences. 

Rhode Island Regulates the Taxi 

RHODE ISLAND has followed Connecticut in placing 
the taxicab under r~sponsible state regulation. For 

many months now the taxi situation in Providence and 
elsewhere in the state has been chaotic. In the operation 
o:£, these vehicles there has been neither law nor order. 
The new legislation has behind it the thought that the 
taxi has a distinct place in the transportation field as a 
service to which the people are entitled, but the regu­
latory measure was enacted to correct conditions which 
had become a menace to the public welfare. 

Under the new law the state utility commission is em­
powered to fix rates, specify service and stipulate the 
equipment needed. This is as it should be. That the 
United Electric Railways, Providence, advocated the 
regulation in no way militates against the soundness of 
its contention that cut-rate competition among the car­
riers is inconsistent. True, the earnings of the co­
ordinated railway and bus system in Rhode Island were 
affected by the unfair cut-throat taxi competition. but 
the railway stands to profit in no way other than the 
removal of this unfair competition. If it seeks to enter 
the taxicab business itself the railway must prove the 
convenience and necessity of any lines it would run. 

As in Connecticut, public regulation in Rhode Island 
should tend to raise the standard of taxicab service and 
eliminate cut-rate competition destructive to the taxi in­
dustry itself and harmful to the public by injuring a 
necessity service. Particularly does the requirement of 
public convenience and necessity guard the industry from 
internal destruction hy those who would enter the field 
without any regard to the extent of taxicab service 
already furnished. That is sound doctrine. The public 
may patronize an unprofitable business while it lasts, but 
eventually the public pays the full penalty for the folly 
that permits unrestrained competition. In passing the 
new law the Legislature of Rhode Island has protected 
the taxicab operators against themselves. 

Much Talk But No Progress 
Toward Unification 

T EGISLATION looking toward unification of the 
L rapid transit lines in New York City, including the 
new municipal subway system now nearing completion, 
has failed again at Albany. Under the proposed bill 
the city would have had the power to a_cquire privately 
owned lines and lease them -together with its own new -
lines for unified operation, meeting from general taxa­
tion whatever deficits might result from the preserva­
tion of the sacred 5-cent fare . This proviso to permit 
the city to make up deficits from taxation was primarily 
responsible for the defeat of the proposal. 

All along, the situation has been a mixture of politics 
and economics, two things that do not go well together. 
Both sides conceded that a 5-cent fare on the unified 
system was not assured unless the city received from 
the legislature authority to pay part of the cost of opera­
tion out of taxes. The majority in the legislature stood 
firmly against the unification bill unless this subsidy 
was eliminated. The mayor, however, would not consent 
to the elimination of the subsidy and the law makers 
therefore refused to pass the enabling legislation. 

Since the legislature has adjourned without action, 
the city will be required under the existing law to charge 
a fully compensatory fare on its new lines after a devel­
opment period of three years. Thus it a_ppears that the 
nickel fare is doomed on these lines anyway, unless, 
as commentators on the situation point out, privately 
conducted negotiations can bring _about unification 
of the old low-cost lines with the new high-cost ones 
nnder expert non-political management which can stretch 
the nickel to cover the combined interest charges. 

For the present the battle is ended, but it is not en­
tirely clear who is the victor. The majority in the 
legislature has won its point concerning the subsidy. 
The mayor, however, by the failure of the desired leg­
islation has secured an alibi in the event of future 
difficulties. One thing that seems certain is that the 
public continue to lose by the further postponement of 
unification. 

To Protect or To Harass? 

CONSIDERATION is being given at present in a 
number of plans to the question of creating the 

office of "Peoples' Counsel" to represent the pnblic in 
utility hearings before regulatory bodies. In a few com­
munities this has already been done. It is difficult to 
see what good is to be accomplished by this plan. Its 
proponents claim that the utilities employ high-priced 
legal talent to present their side of the case aud that the 
public should be equally well represented. 

Everyone will agree that the interests of the public 
should be fully protected at hearings of this kind, but 
that scarcely seems sufficient reason to create a new office 
when nearly every town, city .and state already has its 
legal staff. These lawyers are the logical persons to 
represent the public interest before regulatory bodies. 
If they are too busy with other matters, or are not 
properly qualified in questions of utility law, it is an 
easy matter to employ special counsel to handle any par­
ticular case. This has been done in many instances with 
excellent results. 

If a "Peoples' Counsel" is created for the express 
purpose of representing the public at hearings before the 
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regulatory commission, a question immediately arises as Higher Accelerating and Braking Rates 
to what he will do to keep busy in the intervals when B • p S h d 1 
no cases are under consideration. To this the most likely ring aSter C e u es 
answer seems to be that he will occupy himself prying HIGHER schedule ·spe'ed~ for transportation ve_hicles 
into the affairs of the utility 'to see i~ he can find some- are today more essential than ever before, 1f the 
thing to· criticiz'e. Such procedure. is entirely contrary competition offered by private vehicles is to be met. 
to the fundamental principles of American government. Speed always is attainable-at a price. Although the 
In this country it has always been held that it is not the original appeal of the street railway was based on speed, 
function of government to delve into the affairs-of-indi- -- trausportation· men have been content·tohold down the 
viduals and business concerns on the mere chance of cost and with it the possibilities for speedy rides that 
uncovering evidence of wrong doing. The records of the will attract the public. In general the equipment has 
public utilities are open to public inspection, and there is been chosen for economy rather than for the possibility 
little reason to anticipate that a "Peoples' Counsel" would of making fast schedules. 
unearth dark deeds that have long laid hidden. It is . Examine for a moment the factors that determine the 
very likely, however, that he would become a good deal schedule speeds for runs such as are met in surface or 
of a nuisance and that the answering of his questions ordinary rapid transit service. These principles, by the 
would waste a large amount of time and energy that way, apply equally to electric cars, buses and steam trains. 
might much better be devoted to the operation of the The factors are the rate of acceleration, the rate of 
propert:}'.· Probably he would feel that h~ had. to make braking, and the time consumed in stops. The last 
trou?le in order to s~ow _th~t he was earning his salary. factor is determined by the location and arrangement 
~.11 in all th~ conclusion 1_s inescapable that the _real mo- of the stopping places, the number of passengers o_n 
ttve underlying _the creation of such an offic~ _1~ not to and off, and the load already on the vehicle. It 1s 
protect the pubhc but merely to harass the ut1hties. influenced to a considerable extent by the design of the 

The Growing Need for Public 
Transportation 

SO MUCH is heard these days about the growing use 
of private automobiles that the growing need for pub­

lic transportation receives relatively little attention. Yet 
this need is actually increasing year by year despite the 
remarkable development of the automotive industry and 
the multiplication of two-car families and even three-car 
families. 

Fifty years ago more than 70 per cent of this country's 
population was rural. Just prior to 1920 a balance was 
reached between urban and rural population, each being 
approximately 52 million. During the past decade it is 
estimated that urban population has increased about 16 
million and rural population not more than 2 million, 
making the present ratio about 55 to 45. If this trend 
continues, as there is every reason to expect, the rela­
tionship existing in 1880 will be completely reversed by 
1965 when more than 70 per cent of the total population 
will be urban. 

Inasmuch as the largest part of the public transporta­
tion business is done in the urban communities, this shift 
of population is very significant. It means a steady in­
crease in the number of potential customers. Moreover, 
experience has shown repeatedly that the riding habit on 
public transportation vehicles tends to increase as the 
population increases. 

Thus it is evident that future demands for public 
transportation are likely to be greater than those exist­
ing today, rather than less. Just what form this demand 
will take, whether it will be for street car, rapid transit, 
bus, trolley bus, or taxicab service, cannot accurately be 
forecast. Most likely it will be for a combination of 
these services, each doing the work for which it is best 
suited. Meeting this future demand will undoubtedly 
present many complex problems. Public transportation 
agencies cannot fold their hands, sit back, and wait for 
their business to grow. They must be constantly alert to 
keep pace with changing conditions and habits of living. 
If they are prepared to render service when, where 
and as wanted, there is every reason to expect that the 
demand for their service will steadily increase. 

vehicle and the arrangement of doors and steps. Few 
of the older vehicles are properly arranged to permit 
quick loading and unloading. 

Seldom is it realized that the maximum speed at 
which . the motive power can drive the vehicle can have 
little effect on the schedule possibilities because the 
ordinary run is too short. The fastest run that can be 
made between any two points demands the highest pos­
sible rate of acceleration for a portion of the time, 
followed by the highest rate of braking for the re­
mainder. It is only when the run is so long that it is 
uneconomical to keep up the maximum acceleration that 
the speed characteristic has any influence. In order to 
make a schedule practical for use day after <lay there 
must be some reserve. Ordinarily this is obtained by 
allowing the vehicle to coast for a certain portion of 
the time. 

For short runs-and in this class falls practically all 
surface and rapid transit service-the equipment should 
be chosen solely from the standpoints of acceleration 
and braking. High braking rates ordinarily are less 
difficult to attain, and cost less for the equipment and 
for its operation, than equal rates of acceleration. The 
only practical limit to the rate of braking is slipping 
of the wheels. It is surprising that higher rates of 
braking are not used regularly in service. Passengers 
are not inconvenienced by rapid braking if the equip­
ment is properly designed and properly handled. 

Acceleration is determined bv the tractive effort used 
in proportion to the weight of· the vehicle. The horse­
power is involved only indirectly. Hence reduction in 
the weight of the vehicle is just as valuable in getting 
higher accelerating rates as increasing the size of the 
motive power. Before deciding to use heavier motors, 
then, every attempt should be made to reduce the weight 
of the vehicle. This in tum keeps down the weight of 
the motors themselves, so that there is a reciprocal 
advantage. 

Even the most recent designs of cars fall far short 
of reaching the practical limits of acceleration and brak­
ing. Every attempt should be made by vehicle oper­
ators and manufacturers to build designs that will give 
acceleration and braking rates in line with the trends 
of today. Otherwise the transportation business is bound 
to suffer. 
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Extensive Rolling Stock Reh 
By 

DEAN J. LQCKE and A. T. CLARK 
Research Engineer Superintendent of Equipment 
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United Railways & Electric Company of Baltimore has recently placed orders for 150 new single•end, 
front-entrance, center-exit cars of this design seating 55 passengers 

1930 Trnnsportation Service for 1930 

THIS is now the Baltimore motto in executive offices, 
shop, carhouse, power station, bus garage and "out 
where the rush begins." During the summer 150 

new cars will be placed in operation and 262 present-type 
cars will be completely rejuvenated, from running gear 
to roof. This extensive program of rolling stock rehabili­
tation has been made possible by the recent favorable 
decision of the United States Supreme Court in the 
Baltimore fare case, which permits the company to charge 
a straight IO-cent fare for all adult passengers. 

There is more to the IO-cent straight fare, however, 
than just "getting it" and then collecting it. That part 
of the problem arising from the widespread use of the 
automobile for personal transportation does not disappear 
just because it suddenly begins to cost IO cents to take 
a street car ride. Automobile users don't mind paying 
more for transportation-they wouldn't be using auto­
mobiles if they did mind-but they want something for 
the money. · 

For a year previous to the conclusion of the "Baltimore 
fare case," thousands of tests of the present-type cars 
and of numerous remodeled cars were made, both on the 
specially designed test track and in regular service, in 
anticipation of the favorable decision, for the purpose of 
determining what the design and performance of new cars 

should be, and how the present cars could be operated 
more effectively. 

The new cars will he of the double-truck, single-end, 
front-entrance, center-exit type, having an over-all length 
of 46 ft. All of the cars will he mounted on Brill 
177-E-1 trucks with 5-ft. 6-in. wheelbase and 26-in. 
rolled steel wheels. Each car will have four SO-hp. 
motors, either Westinghouse 516-A or General Electric 
GE-301. Automatic control of the PCM and VA type 
will be used, in order to obtain a smooth acceleration of 
3.25 m.p.h.p.s. The total weight is expected to be about 
39,000 lb. The J. G. Brill Company will build 100 of the 
bodies and the Cincinnati Car Corporation will build SO. 

Westinghouse air brakes will be used, designed to stop 
the car at a rate of 3.5 m.p.h.p.s. with a load equal to 
three-quarters of the seating capacity. This is made 
possible through use of the new Type l\1-33 self-lapping 
motorman's valve, a 12x12-in. brake cylinder, and brake 
rigging designed with 150 per cent ratio. Doors and 
brakes will be pneumatically interlocked. The trucks 
are designed so that track hrakes may be attached should 
it be found desirable to do so at some future date. 

\Vhile the new car is intended primarily for one-man 
operation, two men can be used if desired. The center 
exit doors fold outward and are independently controlled 
by two automatic treadle plates. l\Ianual operation can 
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ilitation 
At Baltimore 

New cars quickly ordered fol­
lowing fare increase are de­
signed for comfort and speed. 
In addition to the 150 new cars, 
262 of the present cars will be 
rebuilt during 1930. Rates· of 
acceleration and braking will be 
nearly doubled, and free run­
ning speed increased 25 per 
cent. Pneumatic door control 

and safety devices to be 
installed 

,. 

Remodeled car is arranged for one-man operation, entrance being at 1he front and exit 
at the rear by means of a treadle door 

be subst ituted for treadle operation on these doors . how­
ever, when a conductor is used on the car. The front 
entrance doors fold inward into a step well. 

Seating accommodations for 55 passengers are pro­
vided. The seats are of the semi-bucket type arranged in 
twelve pairs on the left side of the car, with six addi­
tional pairs on the right side of the car in rear of the 
exit door. A curved seat at the extreme rear seats six 
and a longitudinal seat on the right side between the front 
and center doors will accommodate nine passengers. 
Opposite the entrance door is a short longit11dinal seat 
for four passengers. This arrangement was adopted 
because it was believed to be the most advantageous for 
rapid loading. All seats will be upholstered in leather. 
Above the longitudinal seats enameled hand rails are 
provided for the convenience of standing passengers, 
while large enameled grah handles are available on the 

high backs of all the transverse seats. The floor will be 
level throughout except for a 2½-in. ramp at the front 
end. It will he without trapdoors and will be covered 
with 1\-in. battleship linoleum. 

The car roof will be of plain arch type with ten ven­
tilators arranged in two rows. There will be ten wide 
windows between the corner posts on the left side and 
eight on the right side, as well as six windows above the 
curved seat at the rear, and one on the left side of the 
front platform. The windows will be arranged in two 
sections. the upper sash being stationary and the lower 
sash designed so that it can be raised easily by a seated 
passenger. Sash frames will be of tubular brass. Arti­
ficial illumination will be provided by twenty dome fix­
tures arranged in two rows ahove the center line of the 
cross seats. Each fixture will be provided with a 36-watt 
lamp. 

Analysis of Car Performance During Rush H ours, Fremont Avenue Line 

:i:'.b~ro~l~P_•. '.".~~~ ·::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

~i;;,dt~;;,~•i;; ;,;oiio~·- ·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Tot&l POwer-on time .. .. ..... .•.•. . ... ... ...... . ..... .. ........................ 
Total coa•ting time ... . , . .. .. . . .. ..... .. . .. . ....... . . .. ........................ . 
Total interference time . . .. .. . . ........ . .... . .. . ...... . . . ........... . .... , .... . 
Tot&l braking time . ... . . .. . . . .. . . . ... .. . . ......... . ................... . ...... . 
AYcragc opeed, excluding otopo .. . . . . .................. . ........................ . 
Average of maximum opeedo ol individual run,, excluding otopo .................... . 
A vttage opeed at power cut-off ...... . ... ..... . ..... . .... . ................ . .... . 
Average speed ten oecondo niter •tarting . .. ......... • ............................ 
Avttage acceleration rate £or firot ten oecondo alter starting ...............•........ 
Average opeed at brake application . ...... . .. ... . .. . ..•. ................. . ....... 

¼"';,%i,'\~r:;~-~ ~~-~: :::: :::::::::: ::::: ::: ::::: :::::: ::::::::::::::::::::::::, 
Seate in car .... . . . . .. . ... ......... . . . ... . . .. • .• . . . . , ,. , .......... . .......... . 
Kilowatt,.hours .. . · .... .. ........... . . ... .. .. .... . ....... .............. • .. • .. • • 
Kilowatt-hour, per car-mile . ......... ......... ........ .................... . •... 
Watt-hours per ton-mile ... ..... .... ............... . .......................... . 

Old Sin,,;lc Truck 
Car 
71 
8.6 

33 
47 min. 53 eecs. 
24 min. 9 oeCB. 
11 min. 22 seco. 
3 min . 50 secs. 
8 min . 32 , era. 

10. 3 m.p.h. 
13 . 1 m.p.h. 
12.1 m.p.b. 
11. 5 m.p.h. 

I. I 5 m.p.h.p.,. 
11.4 m.p.h. 

I. 53 m.p.h.p.o. 
27,700 
◄ I 
24 
2.90 

165 
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Remodeled 
Double Truck 

Car 
71 

8. 6 
H 

4 2 min. 15 oecs. 
22 min. 39 secs. 
8 min. 54 occ•. 
2 min. 36 ace,.. 
8 min. 06 •e<:•. 

11.7 m.p.h. 
15. 5 m.p.h . 
15.3 m.p.h. 
13.8 m.p.h . 

1. 38 m.p.h.p.,. 
13.9 m.p.h. 
2. 05 m.p.h.p.s. 

43,600 
50 
32 
3.87 

155 

fncreaee or 
Decreaoe 

0 
0 

+11 
-5 min. 38 sece. 
- I min. 30 seco. 
- 2 min. 28 OCCB. 

- 1 min. I ◄ oecs. 
- 0 min. 26 •eca. + 1.4 m.p.h. 
+2. ◄ m.p.h. 
+3.2 m.p.b . 
+2.3 m.p .h . 
+o. 23 m.p.h.p.•. 
+2.5 m.p.h. 
+o. 52 m.p.b .p.s. 

+ 15,900 
+ 9 
+ 8 
+ 0.97 

- 10 

Per Cent 
fncrease 

or 
Dtcrea,ie 

0 
0 

+33.3 
-11.7 
- 6.2 
- 21.6 
- 32.1 
- 4.7 
+ 13.6 
+18.3 
+ 26.4 
+20 . 0 
+20.0 
+21.9 
+H.0 
+57.4 
+22.0 
+33.3 
+33.4 
- 6.1 



The front end of the car will be of the so-called 
automotive design with comparatively little curvature. 
The front vestibule window will slope inward at the top, 
and will be divided into two sections so arranged that one 
section will slide in front of the other, to give the operator 
unobstructed vision in foggy weather. Non-shatterable 
glass will be used in the sliding portion. Two mirrors are 
provided for the operator, one showing the interior of the 
car and the other arranged so that he can see what is hap­
pening at the center exit doors. 

EXISTING CARS REMODELED 

Coincident with the making 
of plans to purchase these new 
cars it was decided to remodel 
a considerable number of the 
cars now in service. The cars 
chosen for remodeling are of 
the double-truck, double-end, 
semi-convertible, two-man type. 
seating 47 passengers. Besides 
increasing the acceleration and 
braking rates, the remodeling 
involves also the elimination of 
doors on the left side of the 
car, the removal of control at 
one end and the installation of 
pneumatic door-operating de­
vices. A single notch control­
ler and straight air brake will 
be placed at the rear end for 
backing up and emergency 
movement. The remodeled cars 
will have double entrance doors 

lnterfor of remodeled Bal­
timore car, showing 
fourteen double cross 
seats, with curved seat 
on rear platform and 
longitudinal seat oppo­
~ite entrance 

at the front end and single treadle-operated exit doors at 
the rear. So arranged, they will be suitable for one-man 
operation. Other plans provide for the conversion of 
the present-type car into articulated units. 

As remodeled, the single car weighs 43,600 lb. and seats 
SO passengers. It is mounted on Brill 27-GE-1 trucks 
and is equipped with K-35 controllers and four GE-200-I, 
40-hp. motors. The accelerating rate has been increased 
from 1.75 to 2.70 m.p.h.p.s. by shunting the motor fields 
on the third and succeeding points of the controller and 
by improved manipulation of the controller. The braking 
rate has been increased from 1.75 to 3.00 m.p.h.p.s. by 
installation of the Westinghouse Type M-33 self-lapping 
motorman's valve, by substitution of a 12x12-in. brake 
cylinder instead of a 10x12 in., and strengthened brake 
rigging to give a 150 per cent braking ratio instead of 
100 per cent. 

The shunting of the fields increased the free running 
speed from 27 m.p.h. to 33 m.p.h. These changes have 
resulted in a decrease of 9.7 per cent in the actual run­
ning time between terminals of the Fremont A venue line 
which, was equipped with twenty rebuilt cars during the 

latter part of January of this year. While this compari­
son is between services with old single-truck, two-motor 
cars and remodeled double-truck, four-motor cars, it is 
indicative of the improvement produced by the remodel­
ing of the double-truck type of car, since the original 
speed of the car before being remodeled was no better 
than that of the single-truck car. 

In making the studies preparatory to remodeling, a 
portable testing set was used to secure a graphical record 

of car performance throughout 
the entire day's normal opera­
tion. This set records auto­
matically on a 7-in. moving 
strip of paper, superimposed 
graphs of car speed, line volt­
age, current demand and air­
brake pressure, and indications 
of distance run in 100-ft. in­
crements, time elapsed in five­
second increments and location 
of stops. The set is mounted 
on a cross seat and is super-

Electric fare box for coins of three different denominations, Type 
M-33 self-lapping molorman's valve, motor field shunting and 
dead man control are features installed on the remodeled cars 

vised by one observer, who records on the chart data 
pertaining to the run. with particular reference to any 
abnormal conditions encountered. Separate instruments 
record kilowatt-hours of energy consumption and 
power-on time. 

In the routine procedure of analyzing a line, the set 
was first installed on a car which had not been rebuilt. A 
sufficient number of regular service runs were covered 
to give accurate data on peak and off-peak average op­
erating conditions. After the data had been obtained 

Comparison of Old and New Operating Schedules, Fremont Avenue Line 

Average epeed between terminate ....................... · .... ..... . 
Car-houn, .. .......... · ......................................... . 
Car-milee .. ................................................... . 
Seat-milee .......................................•............... 

~~~~~f{.;~.1~ ... :::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Baee headway .......•..........................................• 

b:! ::i::r ~~- .. ~k. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. 
C&ra required on ~e .........•.................................• 

-----Schedule-----~ 
Old 

7.82 m.p.h, 
217.5 

1,-480 
60,680 
81,-400 
25,300 

7t minutes 
3 minute,, 

20 
10 

New 
8.68 m.p.h. 

206.9 
1,552 

70,600 
116,-400 
37,600 

7 minute• 
3 minute• 

18 
9 
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lncreaee or Decreaee Made by New 
Schedule 

Amount 
+o. 76 m.p.h. 

-10.6 
+12 

+16,920 
+35,000 
+12,300 

-t minute 
-0 
-2 
-I 

Per Cent 
+ 9.7 
- 4.9 
+ -4.9 
+27.9 
+H.0 
+.+8.6 
- 6.7 
- 0.0 
-10.0 
-10.0 



an analysis was made of the time consumed at stops and 
between stops. Data pertaining to the car itself, the 
passengers and external influences were segregated. 
Similar runs were then made with a remodeled car op­
erated on the line with old cars and from the data ob­
tained similar facts were developed, due allowance being 
made for handicaps imposed by the older cars and the 
slower schedule. Midnight runs were then made , with 
both old and rebuilt cars loaded to seating capacity, the 
cars being operated by the motorman instructor at the 
greatest possible speed consistent with safety and good 
operating practice. Stops were made as in regular rush­
hour service. The data from all these runs, after being 
properly analyzed and summarized, indicated the running 
times of the rebuilt car fo r different periods of the clay. 
These were incorporated in a new schedule to provide 
the service on the line when fully equipped with rebuilt 
cars. By this means the number of cars required, the 

operating costs and savings were determined accurately 
in advance, and a new schedule was made up. 

With the installation of a schedule involving new 
operating technique, new equipment and materially re­
duced running times, a follow-up program was necessary 
to eliminate mechanical difficulties and to allow the op­
erating force to become fully accustomed to the new 
conditions. In this program the car testing set was used 
to analyze the performance of individual operators, thus 
assist ing the chief motorman instructor to determine 
which motormen had difficulties in operating the re­
modeled equipment. 

An accompanying tabulation shows operating condi­
tions with both old and rehabilitated cars on the Fremont 
Avenue line, which was entirely equipped with this type 
of rolling stock. It indicates the degree of accomplish­
ments possible on other similar lines of the Baltimore 
system. ' 

Public Service Suburban Bus Terminal in New York City 

In the heart of the retail shopping district of New 
Y orlc City, a terminal has been established by Public 
Service Co-ordinated Transport for buses running to sub­
urban towns in New Jersey. The location is on the south 
aide of 40th Street, about 100 ft. west of Fifth Avenue, 

and opposite the New Y orlc Public Library. At this 
convenient spot attractive and comfortable facilities have 
been provided for waiting passengers. A ticlcet agent is 
on duty inside the terminal, while a starter on the street 
regulates headways and announces the departure of buses. 
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Income Increased by 
All street car and bus routes operate either 

to or on Main Street 

co-ORDINATION a 

OK THREE occasions within the past five years, 
. municipal and state highway paving programs 

have included routes over which the Poughkeepsie 
& Wappingers Falls Railway operated street car service. 
Franchise obligations demanded the company's participa­
tion in these programs if street car operations were to be 
continued, and meant the expenditure of large sums of 
money for the rehabilitation of the track area. The only 
alternative was the substitution of buses for street cars. 
In two instances this substitution was made, while in the 
other it was decided to continue car operation. 

The railway assumed its share of the repaving costs on 
Main Street and, in addition, completely reconstructed 
the track and overhead equipment. On the local south 
side line in Poughkeepsie and on the interurban route be­
tween Poughkeepsie and Wappingers Falls, car opera­
tions were abandoned and buses put into service in the 
community for the first time. 

Particularly significant was the substitution of buses 
on the interurban line because of its effect on hoth the 
economic and operating conditions of the system. This 
substitution released approximately 7 miles of private 
right-of-way which was sold, the proceeds of which were 
used to retire all claims held by the City of Poughkeepsie 
for the repaving of Main Street. 

The Poughkeepsie & \Vappingers Falls Railway is 
owned by the Hinkley family, two members of which, 
Mrs. M. M. Hinkley and Miss Mary Hinkley, participate 
actively as president, and vice-president and treasurer 
respectively. Operation of the company is uncler the 

, direction of Hemphill.-& \Velis, consulting engineers of 
New York City, with John A. Nilan as resident manager. 
The area served has a population of approximately 
40,000. One line now served by buses extends 7 miles 
beyond the city limits to Wappingers Falls, a town of 
about 3,000 residents. 

The l\Iain Street car line, covering a route of approxi­
mately 3 miles, is the most important and profitable op­
eration of the system. Its western terminus is at the 
Hudson Ri\'er ferry landing from Highland, N. Y., 
across the rh·er, and at the railroad station of the New 
York Central Lines. From that point the line nms 
directly through the main street of the city, on which are 
located all of the husiness, shopping and theatre districts, 
thence through a 'residential section terminating at Vas­
sar College. Service is supplied by 32-passenger Birney 
cars operating on headways of eight minutes until noon, 
six minutes from noon until 9 p.m., with two additional 
trippers in the evening rush hour, and then eight minutes 
until midnight. Eight cars are used on the six-minute 
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schedule. All° the cars are m good 
condition and are capable of many 
more years of service. Main Street 
was partially repaved in 1921 and 
completed in 1923, at which time com­
plete rehaBilitation of the track and 
overhead structures was effected. and 
it is estimated that no major changes 
will be made on them within the next 
ten or fifteen years. At the present 
time they are in excellent condition. 

I 
I 

. \ 
\ 
\ . \ 

... 1 

Legend 

----- Sfred car linl!s 
--Bvslinu 

~~ · Ced~r:__ 1 St. "0. 
~~ 1 _,. 

10 'J[ ~ -i; /. 

Cify --1.__ JL \< L . 
I Ir'-~- m I \ . 
I 

COLLEGE 
The Main Street line is double­

tracked over its entire length with the 
exception of several hundred yards at 

~ HILL 

C) • - PARK 
"' l=-1c"'r § 

Q I _06 ~ . 
Larger revenue and 
lower operating ex­
penses with material 
decrease in fixed 
charges follow partial 
substitution of buses 
for street cars. Pros-

pects for future 
are good 

J) s,. 
~'0/, Z'. ,, 

~ Zj~ ( ~ 
'lA ~f J1. ~ -1~ 0~0 ~ 

~ --N L 
'. 6 ,DD~ 

~ * ' Lil"' 

't 

i VASSAR 
i, COLLEGE 

~ 
I!' 

Poughkeepsie Reorganization of service in Poughkeepsie included rehabilitation of three street car 
lines and bus substitution on two others 

its eastern extremity on Raymond Avenue. On this avenue 
the route is on private right-of-way and open track con­
struction is used. This route connects with all other bus 
and street car lines in the system and is duplicated for only 
a few blocks in its central section by the North Side car 
line and by the South Side buses. These partially paral­
leling services do not compete to any material extent with 
the operations of the Main Street line but draw their 
patronage almost exclusively from the north and south 
residential districts. General riding on Main Street is by 
street car. 

As on all the other local lines, whether car or bus, the 
fare is 10 cents cash or orie token which may be pur­
chased at six for 50 cents. This fare has been in effect 
since May 9, 1925, at which time it superseded a straight 
8-cent cash fare. Gross earnings per car-mile on this line 
since 1925 are shown in the following table in compari­
son to those on the other routes. 

Gross Income in Cents Per Car or Bus-Mile, 1925-1929 
192S 1926 1927 1928 1929 

Main !!!net ......... . 49.17 49.19 49.09 47.06 47.12 
North Bide .......... . 24.21 2S.46 26.28 26.74 28.74 

34.14 34.80 32.37 33.33 3J.97 
28.90 27.57 26.10 29.18 31.52 

Hoot>ito.1 ...•.•.•.•.... · 
Sou&h Bide ........... . 
Wappingers 1'all• .... . . 32.10 32.65 31. 11 29.31 27.48 
Average ............. . 37. 88 39. 04 · 38. 4S 38. II 38. 37 

In addition to the service on Main Street, the Pough­
keepsie & Wappingers Falls Railway operates two addi­
tional street car routes in the northern section of the city, 
the North Side line and the Hospital line. The North 
Side line operates in a ·clockwise direction on a loop in­
cluding a part of Main Street, Washington Street, 
Parker Avenue, North Street, North Clinton Street, Cot­
tage Street, Smith Street to Main Street. As shown on 
the accompanying map of the city, this line adequately 
serves the residential section to the north of Main Street. 
Birney cars are operated on this line on a twenty-minute 
headway until 8 a.m., a ten-minute headway to 8: 10 p.m. 
and a twenty-minute headway until 11 p.m. Two cars are 
used for the ten-minute headway, and one car is used to 
operate a twenty-minute schedule. The Hospital line 
operates from the intersection of Main and Washington 
Streets over the same route as the North Side line as far 
as the intersection of Garden Street and Parker Avenue, 
where it branches to the north and extends 1½ miles be­
yond the city limits to the Hudson River State Hospital. 
These routes are built with single track with the excep­
tion of that portion of the route that is common to both 
lines on Washington Street and Parker Avenue, which 
has double tracks. The lines are not co-ordinated in any 
way, the Hospital line using one Birney car running on a 
half-hourly service throughout the day, and the North 
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Earnings and Expenses of Poughkeepsie System, 
1925-1929 . . 

1925 1926 1927 1928 1929 
Gross revenue . . . . . . . . . $262,118 $269,384 $263,853 $252,367 $256,740 
Operating expenses and 

taxes ......... . . . ... 188,120 191,227 172,755 158,362 164,052 
---

Net revenue .... , ... $73,998 $78,157 $91,098 $94,005 $92,688 
Interest charges ana 

depreciation . .. ••.•• 109,662 109,108 106,671 106,308 89,263 

Net income (d,ji,it)I. t .!5,664 U0,951 l15,57S tll!,.!03 $3,425 

Side line operating on a schedule as previously described. 
Service on the Hospital line, previous to the term of the 
present management, was rendered by heavy type cars, 
with two-man operation. Birney cars replaced the old 

its inauguration, patronage has constantly increased. 
From a gross income of 26.10 cents per car-mile in 1927, 
the same route produced 31.52 cents per bus-mile in 
1929. . 

In addition to the local services described, the Pough­
keepsie & Wappingers Falls Railway operates an inter­
urban bus line between the business section of the city of 
Poughkeepsie and the town of Wappingers Falls, located 
8 miles to the south. One and one-half miles of this route 
is located within the city of Poughkeepsie itself and the 
remainder of the route is on the Post Road, which will 
be rebuilt in 1930. Previous to November, 1928, service 
on this route was carried on by light-weight, double-truck 
interurban cars which were doing a good business and 
holding patronage. The substitution of buses for this 

General offices, carhouse and garage are grouped in one building, centrally located on Main Street 

cars on this line and one-man operation was put into 
effect. This change was one of the major economies 
effected by the new management. 

Introduction of bus service was first made on Oct. 
10, 1928, by the substitution of buses for street cars on 
the South Side line, shown on the accompanying map. A 
portion of the route on this loop was in need of repaving 
and it became necessary for the company to make a deci­
sion between a large expenditure for its share of this 
work or the substitution of buses for cars. Bus service 
was decided on after a careful study of the operating 
costs of such vehicles and the sentiment of the residents 
on the south side of the city. At the present time, two 
A.C.F. 23-passenger buses operate in both directions on 
this loop, maintaining a fifteen-minute headway through­
out the day. The operation of modem, comfortable buses 
over this new pavement has · proved very satisfactory 
from both company and customer standpoints. Since 

street car service was deemed desirable because a great 
portion of the route was included in a state highway pav­
ing program. The right-of-way from Poughkeepsie to 
Wappingers Falls laid adjacent to the South Post Road,. 
which was to be widened and repaved for the new high­
way. From the state's standpoint, it was more desirable­
to acquire the private right-of-way than property on the· 
other side of the road, since the street car line was at 
approximately the proper grade for the new road and 
was cleared of all obstructions such as trees, embank­
ments and the like. Furthermore, acquiring this strip of 
land would relieve the state from the necessary con­
demnation proceedings of properties on the opposite side­
of the road. Consequently it seemed to be good business 
on the part of the Poughkeepsie & Wappingers Falls. 
Railway to sell this right-of-way to be included in the 
new highway. The proceeds from the sale of this land 
materially affected the financial status of the company► 
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Operating and Traffic Statistics, Poughkeepsie System, 1927-1929 
1927 

Cara Buses Cars and Buses 
Total vehicle-miles .... . '. .......... 530,577 ◄ 2,8◄ 2 573,◄ 19 
Passengers 

2,153,998 Revenue ....... ........ , ....... 128,768 2,282,766 
Transfer and free .. ...... .. ... . . 19◄,971 16,332 211,303 
Total.. .....•...... ............ 2,3◄ 8,969 145,100 2,49◄,069 

Cents per vehicle-mile 
Gross revenue . ...... .......... , 38.88 28.91 38. 13 
Operating expenses .... .......... 23. 16 22.40 23. 10 
Net revenue ..... .. .......• ..... 15. 72 6.51 15.03 

Cente per revenue passenger , 
Gross revenue. , . .. ...... . .. . . , . 9. 58 9.62 9.58 
Operating expenses . . .. .... . ..... 5. 70 7.45 5.80 
Net revenue .. , .... .. . : ......... 3. 88 2. 17 3. 78 

as the money was used immediately to retire all paving 
claims held by the city of Poughkeepsie for its previous 
repaving of Main Street. At the present time, semi-de 
luxe, 29-passenger A.C.F. buses are used on this line and 
operate on ~ time-table schedule averaging a trip about 
every 40 minutes each way throughout the day. The 
through fare on this line is 30 cents cash, or 25 cents if 
tokens are purchased. Weekly commutation tickets of 
six round trips cost $1.75 ; school tickets of SO trips may 
be purchased for $6;. monthly half-way tickets from 
Poughkeepsie with 26 round trips are sold for $5.20; as 
well as half-way school tickets of 100 trips for $6. The 
gradual increase in riding on this line has been steady 
since the introduction of bus service. 

Careful study of the operating statistics and revenue 
tables included with this article will show a material im­
provement in the operating and financial structure of the 
company within the past few years. Most notable are the 
reductions in operating expenses and interest charges. 
The operating expenses were reduced principally in the 
foilowing way: by taking off the heavier two-man cars on 
the Hospital line and the substitution of light-weight 
Birney cars with one-man operation ; abandonment of a 
considerable amount of track and overhead and the re­
duction of maintepance forces ; rearrangement in the 
office _personnel and the saving of energy required due 
to the abandonment of heavy cars for lighter units. An 
unusual economy, effected at the time of bus substitution 
and the abandonment of track and line equipment, was 
the combination of garage and line forces. At the present 
time the garage force is trained in line maintenance and 
in an emergency is rushed out to take care of any break­
downs. The reduction in interest charges was the result of 
the sale of real estate on the Poughkeepsie & Wappingers 
Falls line and the paying of old paving debts from the 
money derived from this sale. 

Within the past few years particular attention has been 
paid to accidents and their reduction, resulting in further 
economies of operation. A safety contest was started in 
the latter part of 1927. The crews are divided into 
four teams, each headed by a captain elected by the 
operators. The captains choose their men for the teams 
which serve together for one contest period coverin~ 
three months. At the first of each month a meeting is 
held by the captains and the manager, and every accident 
for the previous month is analyzed. If the accident is 
found to be the fault of the operator, it is charged against 
him and his team. At the end of the contest period a 
prize is awarded to the winning team, and a smaller prize 
to the operators on the losing teams with a "no chargeable 
accident" record. There is very keen competition for these 
prizes among the men, and the safety program has ma­
terially helped to reduce the number of accidents to a 
minimum. For the last fifteen years the annual average 

192 192 
Cars Buses Cars and Buses Cars Buses Cars and Bmes 

497,110 51,687 5◄8,797 386,687 169,326 556,013 

1,998,859 1,651,768 545,195 2,196,963 176,815 2,175,674 
178,01 ◄ 20,112 198,126 138,106 ◄4,62◄ 182,730 

2,176,873 196,927 2,373,800 1,789,87◄ 589,819 2,379,693 

38.75 32.71 38. 18 41. 88 29.26 38.04 
22.33 20.57 22. 16 24. 90 17. I ◄ 22.54 
16. ◄2 12. I ◄ 16.02 16.98 12. 12 15.50 

9.6◄ 9.56 9.63 9. 80 9.09 9.63 
5.55 6.01 5.59 5. 83 5.32 5. 70 
◄ .09 3.55 4.0◄ 3. 97 3.77 3.93 

cost of accidents, including legal expenses, has been in 
excess of $5,000, whereas the cost for 1928 was $3,442 
and in 1929 $3,075, so that in spite of the increasing 
number of automobiles operating over the narrow streets 
in Poughkeepsie, the company has been able to reduce the 
annual accident expenses during the last two years. The 
company has accrued, since 1912, 2 per cent of its 
gross income for accident claims. 

With the present street car lines and two bus routes, 
the Poughkeepsie & Wappingers Falls Railway is effi­
ciently furnishing adequate transportation in Pough­
keepsie. The substitutions thus far made have strength­
ened the economic and operating conditions of the com­
pany, with the result that the system is operating on a 
profitable basis that seems likely to continue. What 
will become of the existing car lines when reconstruction 
becomes necessary in the distant future is not yet de­
termined. Further substitution of buses could be effected 
without any appreciable change in riding habits or serv­
ice, as bus capacities are comparable to the size of street 
cars now being used. With rolling stock, track and over­
head structures in good condition on the car lines and 
comparatively new equipment on the bus lines, operations 
are stabilized for at least ten years. 

Adjustable Commutator Sander 

FOR sanding commutators of various sizes, the device 
shown in the accompanying illustration has many ad­

vantages. A holder is built up of three pieces of wood 
and a strip of sandpaper is fastened between its two ends 
with bolts as shown. The arrangement allows the sand­
paper to adjust itself to the curvature of the commutator 
regardless of the diameter. When the device is pressed 

Sandpaper stretched between the flexible ends of this holder 
adjusts itself to the surface of commutators of different sizes 
and bears evenly over the entire surface 

against the commutator, the sanding action takes place 
over a much wider area than is possible with a solid 
block, and in the latter it is impossible to make the sand­
paper bear evenly over the entire area. There are no 
hard spots to score the commutator as there may be when 
the solid block is used, and a satisfactory surface will be 
produced much more quickly. 

ELECTRTC RATLWAY JOURNAL-May, 1930 
255 

/ 



Air-Magnetic Brakes 
Make Quick Stops 

Combination of electric track brakes with standard 
air brakes reduces time and distance for making 

emergency stops as much as one-third 
BY H. A. DAVIS 

Air Brake Engi11eeri11g Department General Electric Company 

MAGNETIC brakes of all types heretofore used can 
be classified in three general groups: ( 1) The sole­

noid brake, in which the armature of a solenoid transmits 
pressure to brakeshoes on the wheels; (2) the disk brake, 
in which a disk keyed to the axle is retarded by a sta­
tionary disk magnetically attracted to it; ( 3) the track 
brake, in which the shoes are electromagnets acting 011 

the track rails and are mechanically connected to brake­
shoes through a system of levers. Almost always, with 
each of the three forms, the current for energizing the 
magnet coils has been supplied by the car motors acting 
as generators. This has necessitated railway motors ap­
proximately 25 per cent larger than would otherwise be 
required and, usually, a special controller. 

Recently a magnetic track-brake equipment has been 
perfected which consists of electromagnetic track brake­
~hoes, energized by trolley current and used in conjunc­
tion with and to augment standard air brakes. On a 
rjouble-truck car, four, and on a single-truck car, two. 
~lectric shoe brakes are spring suspended, normally clear 
of the rails. When a magnetic brake application is de­
sired they are set on the rails by means of small . air 
cylinders. There is no mechanical connection between 
the electric shoe brakes and the wheel brake, and the air 
control for the shoe brakes is separate. It is assumed 
that the air brake will operate at full 'efficiency and the 
magnetic braking is additional to the best that can be 
obtained with air brakes alone. When the magnetic brake 
is applied, no weight is taken off the car wheels, so that 
the air brake is in 110 way impaired. 

There are two distinct kinds of magnetic brake applica­
tion. One is automatic and is made by an emergency ap­
plication of the air brakes. The other is under the con­
trol of the operator and is for service stops. The con­
trol is so arranged that the magnets cannot stay ener­
gized indefinitely after either class of application, but the 
time is automatically adjusted to last longer than the time 
required to make these stops. The magnetic brake will, 
however, release immediately upon the release of the air 
brake after either a service application or emergency ap­
plication of both the air and magnetic brake. 

Magnetic track brake equipments of this type are now 
in operation on the following properties: 

18 equipments-Buffalo & Erie Railway 
41 equipments-Kentucky Traction & Terminal Company 
3 equipments-Jamestown Street Railway 

10 equipments-Indianapolis & Southeastern Railway 
1 equipment-United Traction Company, Albany, N. Y. 
1 equipment-United Railways & Eltctric Company, Baltimore 
1 equipment-Third Avenue Railway, New York. 

The electric shoe brakes now being built are fully 
saturated at approximately 20 amp. As they are con­
nected in series, whether on a double-trucK or a single­
truck car, the current drawn from the line for a mag­
netic brake application is limited approximately to that 
value. The accompanying curves show the average re­
sult of tests comparing stops made with air and magnetic 
brakes with stops made with the air brakes alone. All 
the stops plotted were made by emergency applications. 

Installation of magnetic brakes between the wheels of a 
double truck, as used on the new Albany car 
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Comparison of Average Results in Stopping with Air 
and Air-Magnetic Track Brakes 

At left, relation of speed and time; at right, relation of speed 
and distance. The results were obtained in 28 emergency stops, 
14 with air brakes alone and 14 with air and magnetic brakes. 
The tests were made on the Buffalo & Erie Railway on one of its 
double-truck cars equipped with standard air brake and safety 
car control equipment as well as with electric shoe brakes. 

Installation of electric shoe brakes on one of the- cars of the 
Buffalo & Erie Railway, of the type 1es1ed 

Magnetic track brake equipments as described have the 
following advantageous characteristics : 

l. Stopping time and distance are materially. decreased. 
Companies using them have had a very satisfactory re­
duction in the cost of accidents. 

2. As the current for energizing the electric shoe 
brakes is taken from the trolley, wheel sliding does not 
affect the efficiency of the magnetic brake. On the con­
trary, it is very beneficial on a slippery rail. Users have 
reported a decided decrease in-the amount of sand used 
since magnetic brakes were instalied. · 

3. The confidence of the operator is such that al­
though he may not find it necessary to use the magnetic 
brake for the majority of service stops, he will know that 
it is available when necessary. He therefore will follow 
traffic much closer and take more nearly full advantage 
of the acceleration at his disposal than pe would if his . 
car were equipped with air ~brakes only. 
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Attaining Faster Schedules 
in Rapid Transit Service 
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Fig. I-Relation Between Energy Consumption, Schedule 

Speed and Length of Run 
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Number of motors .................... , ............. . 
Rating of each motor, hp, ........................... . 
Rate of acceleration, m.p.h.p.s ....................... . 
Rate of braking, m.p.h.p.s ...•........................ 
Wheel diameter, in .•................................ 
Average line volts .................................. . 
~peedrsde resist.ance, lb. per ton ......................... . 

margin, per cent .............................. . 
Length of •tops, eeconds ............................. . 
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HIGHER schedule speeds are desirable on rapid 
transit lines if this means of transportation is to 

. retain its leading position as a means of travel in 
metropolitan centers. Many lines are now working at 
capacity during rush hours and still are unable to provide 
adequate service. An increase in schedule speed permits 
the use of fewer trains for a given service, increasing the 
efficiency of operation and offering a means of reducing 
expenses. 

A number of factors affect schedules, but higher bal­
ancing speed, more rapid acceleration and braking rates 
and lower car weight are among the most important 
means of increasing speeds. Trolley voltage usually is 
fixed. Time of stops is not considered in this article. 

Factors that influence the speed of trains are 
analyzed. Lower car weight and four-motor 
equipments have possibilities for increasing 
schedule speeds at no mcrease m operating 

cost 

By 

W. J. CLARDY 
General Engineer 

Westinghouse Electric & Manufacturing Company 

The average length of run in subway or elevated opera­
tion is much greater than on surface lines, thus permit­
ting the use of higher free running speeds. For a good 
many years rapid transit trains have been capable of 
maintaining balancing speeds 35 to 40 per cent higher 
than are encountered on surface lines. However, rapid 
transit cars are only 20 to 25 per cent faster than some 
of the surface cars recently brought out. 

Naturally, it is just as feasible to use higher balancing 
speeds for rapid transit service. 

An increase in speed requires more motor capacity 
and greater energy consumption, and it is well to con­
sider the matter from the economic standpoint. Fig. 1 
compares two subway equipments, one capable of main­
taining a balancing speed of 50 m.p.h. on level tangent 
track at normal voltage, and the other 60 m.p.h. Sched­
ule speeds and traction energy consumption are plotted 
for various lengths of run. For short runs energy con­
sumption increases very rapidly with the balancing speed 
with a relatively small improvement in schedule speed. 

In rapid transit service, it is impracticable to segregate 
cars used for local and express operation. This naturally 
leads to the selection of a compromise balancing speed in 
an effort to secure maximum operating economy for the 
combined service. A 0.5-mile run is representative of 
average local service. Comparison of the data in Fig. 1 
indicates a schedule speed under the conditions stated of 
18.5 m.p.h. for the 50-m.p.h. car as compared with 19.7 
m.p.h. schedule for the 60-m.p.h. car, while the energy 
per car-mile increases from 3.24 to 4.01 kw.-hr. Thus 24 
per cent more energy is required to obtain a 6.5 per cent 
greater schedule speed by the use of a higher maximum 
speed. 

Express runs do not present a materially different 
picture. If an average of 1.25 miles is considered, 
which is typical for metropolitan rapid transit system!!, 
the schedule speeds with the two equipments are 27 and 
29.8 m.p.h. and the corresponding energy consumed per 
car-mile is 2.33 and 2.83 kw.-hr., respectively. Herc 
21.5 per ce:it more energy is required to realize a 10.3 per 
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Fig. 2-Relation Between Schedule Speed, Balancing 
Speed and Length of Run, Three-Car Articulated Train 
Weight of train, complete, lb.................................. 243,000 
Weight of paaaengers, rush-hour load, lb........................ 57,000 
Total weight, lb... . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 300,000 
Average wheel diameter, in ........................ ,.... . ..... 35 
Average volts at train.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580 
Equivalent grade and curve resistance, lb. per ton.. . . . . . . . . . . . . . 3 
Rate of acceleration, m.p.h.p.s ............. , . . . • . . . . . . . . . . . . . . 2 
Rate of braking, m.p.b.p.s.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 25 
Number of motors per train. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 or 8 
Length of stop, seconda...... . . .. ............................ 25 
Speed margin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No coaat 

Train resistance for three 50-ton cars hy Blood's formula modified 

cent gain in schedule speed. With longer runs the handi­
cap against the high speed equipment becomes less. 

A further study of schedule and balancing speeds is 
shown graphically in Figs. 2, 3 and 4, which illustrate 
the possibilities of balancing speeds higher than 60 m.p.h. 
The relation between length of run, schedule speed and 
balancing speed is shown by Fig. 2. It is evident that 
little can be gained by operation with balancing speeds 
in excess of 60 m.p.h. for runs of a mile or less. When 
runs are as short as 0.5 mile, there is practically no dif­
ference in the schedule speeds which can be maintained.· 

Figs. 3 and 4 represent an analysis of a specific rapid 

Table I-Comparison of Rapid Transit Equipments for 
Two Balancing Speeds 

Length of line, miles . ................... . 
Diotance between stops, miles ... . ........ . 
Daily time of ruah service, hours . ........ . 
Daily time of average service, houre ...... . 
Headway in rueh periods, minutes .. . ..... . 
Headway, average, minutes ... ........... . 
Layover in ruah periods, minutes .. ....... . 
Schedule speed, m.p.h .......... . .. . ..... . 
Car weight complete, lb ....... .... ...... . 
Average passenger load, lb .... .... ....... . 
Total r.ower per car (two motors), hp ..... . 
Car-mtles per year ............. . ........ . 
Car-houra per year ..................... . 
Energy consumed per year, kw.-br ........ . 
Cost of pla tform labor per year, at 40 centa 

per oar-hour . . .. . . ......... . . .. ...... . 
Coat of propulsion energy per year, at I. 25 

cents per kw.-hr . .. ... . ..... . , ........ . 
Total cost, labor and energy, per year ..... . 
Annual aaving in energy and labor for 

50 m.p.h. cars .. ... ..... . . . ........... . 
Number of cars requ ired, with 5 per cent for 

rush-hour spares ... . .. . . .. . ... .. ... . .. . 
Additional investment in cars for 50 m.p.h. 

(563 at $35,000 and 521 at $36,400) ..... 
Additional investment in substations and 

d.c. distribution ayatem for 60 m.p.h. cars 
Net additional investment for 50 m.p.b. cars 
Annual fixed charges and maintenance on 

addi t ional investment. at 15 per cent .. .. 
Annual increase in cost for energy, labor, 

fixed charges a nd maintenance, 60 m.p.h. 
cars .......... .... ........ .... .... _ ... . 

Balancing Speed Balancing Speed 
50 M.P.H. 60 M.P.H. 

Local Expres•* Local Express* 
10.00 12.00 10.00 12.00 
0.5 {1.25 05 {1.25 

0.50 · 0.50 
4 4 4 4 

20 15 20 15 
2 2 2 2 
6 5! 6 5½ 
3 3 3 3 

18.5 25.1 19.7 27.5 
70,000 72,000 

8,000 8,000 
280 380 

30,750,000 30,750.000 
1,611,000 1,492.000 

87,000,000 107,000,000 

$644,400 $597,000 

$1,087,000 $1,337,000 
$1,731,400 $1,934,000 

$202,600 

563 521 

$741,000 

0

$
0

4ii'.i100 
$280,000 

$69,100 

$133,500 

*Express fo r 10 miles wi th I . 25-mile station spacing, local for 2 milea with 
O. 5-mile station apacing. 

transit service with runs ranging from 0.34 mile to 2.61 
miles. The average length of run is 0.926 mile, but 
schedule speeds are figured on a basis of individual runs. 
The maximum schedule speed is almost reached with 
60 m.p.h. balancing speed, Fig. 3, and there is practically 
no gain in schedule speed when using balancing speed~ 
in excess of 70 m.p.h. Fig. 4 shows the upper portion of 
the curve in Fig. 3 on a larger scale. 

An analysis of the economics of higher balancing 
speeds based on typical local and express rapid transit 
gives the results in Table I. There is a net increase in 
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Balancing Speed, Miles per Hour 

20 30 40 50 60 10 80 90 

8..28 ~(10 tops r· 
] 24 t--+---+---t-t---+--+---t--+ ~-:::::;:~::'.;:~:;::::;::::::31 

i 20 1/ /j t~of!:.,;s--1---"f"'FF-::i i 
~ V / £~ ~ 30 :i 

°21&1-+-+-+-t--t~-,.F--t_,,,,,,.--:v /'l---1 I to cS ~ 
J12 -1-r-· A J /1 y I .l5ec.cndk- 2~ 8. 
.!!" 8 if V ..,. f ---:e-- I "' 

'# v ./1 / ~ .... I I •. 
] 4 ,A' ....-r I/ r '(' 1 I 28 ~ 
~ o ./~ . V I / I I I I 27 -fi 

54 60 70 80 90 1./l 
Balancing Speeol, Miles per Hour 

Figs. 3 and 4-Relation Between Schedule Speed and 
Balancing Speed, Three-Car Articulated Train 

(Fig. 4, lower rtght, ia an enlargement of the upper portion of Fig. 3) 
Weight of train, complete, lb ............. ,.................... 243,000 
Weight of paaaengers, ruah-bour load, lb........................ 57,000 
Total weight, lb.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,000 
Average wheel diameter, in .. , ........... . ....... ~ . . . . . . . . . . . . 35 
Average volts at train........................................ 580 
Equivalent grade and curve resistance, lb. per ton.. . . . ... . . . . . . . . J 
Train resistance for three 50-tnn cars by Blood's formula modified 

Rate of acceleration, m.p.h.p.s .........•. a . . . . . . . . . . . . . . . . . . 2 
Rate of braking, m.p.h.p.a __ ... . ..... . . . ... . ................. 2. 25 
Number of motors per train . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 or 8 
Speed margin.............. . ................................ No coast 
Average length of run, miles . ................................. 0. 926 

Balancing apeeds based on 600 volts, level tangent track, empty train and 
train resistance of 40-ton cars. 

the annual total costs of energy, labor, fixed charges and 
maintenance amounting to $133,500 for equipment cap­
able of maintaining 60 m.p.h. balancing speed as com­
pared with the SO m.p.h. equipment. This increase is 
entirely due to the traction energy requirements, since 
there is less expenditure for labor and fixed charges. 
The analysis illustrates the importance of energy costs 
in rapid transit service and indicates that runs must be 
quite long. to make efficient use of high balancing speeds. 

Higher accelerating and braking rates and weight re­
duction offer promising possibilities for schedule speed 
improvements with maximum operating economy, and 
already have been adopted by trolley car operators. In 
this connection there also has been a departure from 
conventional body and truck design in an effort to provide 
an attractive, economical vehicle. 

Similar developments might well be considered for 
rapid transit. Higher accelerating and braking rates 
naturally are of less benefit than in frequent-stop city 
service but a material improvement can be expected for 
local rapid transit runs. Weight reduction makes a direct 
saving in the power bill and indirectly contributes to 
lower car, track and roadway maintenance costs. Body 
weight can be materially decreased by the use of alu­
minum alloys, but the most promising possibility is a 
departure from the conventional design of truck. 

The need for higher acceleration has placed the two­
motor equipment in the discard for surface cars. Ad-:­
hesion on all axles is necessary to accelerate rapidly. 
Rapid transit lines have long used the two-motor equip-
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Table II-Comparative Weights and Balancing Speeds, 
Single and Articulated Cars 

~Motors~ Balancin11: Wei11:ht 
Rating, Speed on Complete, 

Number Hp. Level Lb. Type of Car 
Single cara 

A-With light-weight body and 
modern motors . .............. . 

B-With light-weight body, high­
epeed motors s.nd new-type trucks 

Articulated cara 

C-J~~~u~o;u~t:~~~~•. ~~~~~ .b.o.~i~~ 
D-Witb three light-weight bodies 

and modern motors on four trucks 
E-With three light-weight bodies 

and high-speed motors on four 
new-type trucks .............. . 

2 

◄ 

◄ 
4 

8 

1 ◄0 

75 

210 

160 

85 

51 

51.S 

◄6.5 

◄ 8. 5 

49 

70,000 

63,000 

208,000 

175,000 

152,000 

Table III-Speeds and Energy Consumption of Cars of 
Table II in Local and Express Service 

Local Run, 0.5 Mile Express Run, I. 25 Mile 
Energy, Energy. 

Schedule Kw.-Hr. Schedule Kw.-Hr. 
Speed, per Speed, per 

Type of Csr M.P.H. Car-Mile M.P.H. Car-Mile 
Single 

A ...................... 18.50 3. 2◄ 27.00 2. 33 
B .•.......... .......... 19. 95 3. 33 28.50 2.35 

Articulated 
c ...................... 17.30 8. ◄ 5 2◄. 80 6.29 
D ..................... 17. 60 7 .3 ◄ 25.20 · 5. ◄◄ 
E. •...•................ 19.10 7. 65 26.90 5.56 

ment, which has real advantages with respect to first 
cost, efficiency and maintenance. However, four smaller 
motors will improve acceleration and give the space nec­
essary to permit a change from the conventional truck 
design. The four-motor equipment offers the advantages 
of better adhesion, higher accelerating rates, reduced 

I 6 12 · 
0 2 3 

Length of Run, Miles 
4 5 

Fig. 5-Relation Between Schedule Speed, Energy 
Consumption and Length of Run, Single Cars 

Passenger load, lb ........................ . 
Average line volts ... .................. .... . 
Grade resistance, lb. per ton . .... . . . .. . .. . . . 
Speed margin, per cent ... ................. . 
Length of stop, seconds ................... . 
Motors per cs.r ... ..... ~ .................. ~ 
Horsepower per motor . ................... . 
Weight of csr, empty, lb .................. . 
Rate of acceleration, m.p.h.p.s ............. . 
Rate of braking, m.p.h.p.s ................. . 
1 Subway train resists.nee iormula used 

Curve A 
8,000 

575 
2 
5 

20 
4 

75 
63,000 

2. 5 
2.5 

Curve B 
8,000 

575 
2 
5 

20 
2 

1 ◄0 
70,000 

1. 75 
2 

truck weight, lower track and roadway 1)1aintenance 
costs and less power cut out per train in case of failure. 
Higher schedule speeds are possible with little change in 
equipment operating costs, or the same schedule speed 
can be maintained with a substantial reduction in the 
power bill. A change to the four-motor equipment, such 
as has been made on surface systems, might prove bene­
ficial and should be fully considered for future rapid 
transit operation. 

A comparison of the weights of single cars and three­
car articulated units with large motors and small modern 
high-speed motors and an improved truck design is given 
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Fig. 6-Relation Between Schedule Speed, Energy 
Consumption and Length of Run, Articulated 

Cars (Three Bodies) 

Passenger load, lb .............. . 
Average line vol ta .............. . 
Grade resistance, lb. per ton ..... . 
Speed margin, per cent .. ........ . 
Length of stop, seconds ......... . 
Number of motors ............ . . . 
Rating of each motor, hp ........ . 
Weight of unit, empty, lb ....... . 
Rate of sccelerstion, m.p.h.p.s ... . 
Rate of braking, m.p.h.p.s ....... . 

Curve A 
16,800 

550 • 
5. 25 
5 

20 
8 

85 
152,000 

2. 5 
2. 5 

Subway train resistance formula used 

Curve B 
16,800 

550 
5. 25 
5 

20 
◄ 160 

• 175,000 
1. 6 
1. 75. 

Curve C 
16,800 

550 
5. 2S 
5 

20 
4 

210 
208,000 

1. 6 
1. 75 

in Table II. It shows the possibilities of weight reduc­
tion bv this means. 

In ~aking a comparison of standard equipments with 
those proposed using double the present number of mo­
tors per car in rapid transit service, two of the important 
items of operating costs, power and labor, can be readily 
determined. The performance of the various equipments 
is shown by Figs. 5 and 6, which give the relation be­
tween length of run, schedule speed and traction energy 
consumption. The group of curves in Fig. 5 are for 
single cars, while those in Fig. 6 are for articulated 
cars. The data give a comparative measure of the results 
with different accelerating and braking rates, car weights 
and efficiencies. 

The high-speed equipments using double the number 
of motors per car can make a much better schedule speed 
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Table IV-Comparison of Standard Two-Motor 
Equipments with Light-Weight H igh-Speed 

Four-Motor Equipments 

Length of line, miles •.••.•.•..•.........• 
Distance between stops, miles .... ; .•....•• 
Daily time of rush service, hours .•.....••• 
Daily time of average l!ervice, hours . ..... . 
Headway in rush periods, minutes .......•• 
Headway, average, minutes ............. ;. 
Layover in rush periode, minutes .. ....... . 
Schedule speed, m.p.h .••••••••.•..•.•.... 
Car weight complete, lb ...•..•.........•• 
Average passenger load, lb ...............• 
Rate of acceleration, m.p.h.p.s .......••••• 
Rate of braking, m.p.h.p.s ..•...........•• 
Balancing speed on tangent track, m.p.h ... 
Car-miles per year ........•............•. 
Car-hours per year ......•........•..•••• 
Energy consumed per year, kw.-hr ....•..•. 
Cost of platform labor per year, at 40 cents 

per car-hour . ........................ . 
Cost of propulsion energy per year, at I. 25 

cents per kw.-br .•..•.•...•.•.....•.... 
Total cost, labor and energy, per year ..... . 
Number of cars required, with 5 per cent for 

rush-hour spares .••....•.......••••.••. 
Price per car ...••.••.....•.•.•..•.....•. 
Total investment in care ................ . 
Annual fixed charges and maintenance on 

cars, at IS per cent .•..•........•...•.. 
Annual cost of labor, energy, fixed charges 

and maintenance . .................... . 

Two Standard Four High-Speed 
140-Hp. 75-Hp. 

Motors per Car Motors 1>_er Car 
Local Express* Local Express* 
10.00 12.00 10.00 12.00 
o.s {Us o.s {Us 
4 4 4 4 

20 15 20 15 
2 2 2 2 
6 51 6 51 
3 3 3 3 

18.45 25.1 19.95 26.65 
70,000 63,000 

8,000 8,000 
1.75 2.S 
2.0 2.S 

51.0 51.S 
30,750,000 30,750,000 

1,611,000 1,528,000 
87,000,000 88,900,000 

$644,400 $611,000 

$1,087,000 $1,111,000 
$1,731,400 $1,722,000 

563 529 
$35,000 $36,500 

$19,700,000 $19,300,000 

$2,955,000 $2,895,000 

$4,686,400 $4,617,000 

*Express for IO miles with I. 25-mile station spacing, local for 2 miles with 
0. 5-mile station spacing. 

with little change in traction energy consumption, re­
gardless of lower motor efficiency and the greater energy 
requirements of the higher schedule speed. This is due 
to the saving effected in car weight. The figures for 
typical local and express runs are given in Table III. 

A study of the economic advantages of using light­
weight equipment capable of improved schedule speeds 
has been made. Typical local and express rapid transit 
service operated with trains of single cars is considered 
as a basis for the analysis, as given in Table IV. 

The data show an annual net saving (labor, power, 
fixed charges and maintenance on additional investment) 
of $69,400 in favor of the light-weight equipment using 
high-speed motors. Labor cost is reduced, energy cost 
is slightly greater and the fixed charges· are decreased 
due to lower investment required. 

Other benefits which will be realized by the use of 
four-motor equipments on light-weight rapid transit cars 
are difficult to evaluate and have not been considered. 
A more complete analysis of the possible economies on 
the part of operators will provide a comprehensive pic­
ture of the results which can be obtained. However, the 
important items considered indicate the possibilities of 
developments to reduce car weight in an- effort to obtain 
higher schedule speeds without an increase in operating 
expenses. 

New Locomotives Facilitate Freight Handling 
BY w ALTER SILVUS 

Superintendent of Motive Power Texas Electric Railway, Dallas, Tex. 

F'REIGHT handling on the Texas Electric Railway 
has been greatly facilitated by the construction of 

three electric locomotives which have been designed and 
built by the company at its Monroe shops. The last one 
has recently been completed and put in service on the 
76-mile Dallas-Denison division. It is planned to build 
two additional units this year, one for the Dallas-Denison 
division and one for the Dallas-Corsicana division, to 
take care of the increasing freight business. 

Each locomotive weighs SO tons and is 34 ft. over 
bumpers. The cab is 19 ft. long, the width over sheath­
ing 9 ft., and the height from rail to top of trolley base 
14 ft. 2 in. Two swiveling trucks are used, spaced at 
17 ft. 10 in. centers. 

The longitudinal body members consist of four 10-in., 
30-lb. I-beams and two 10-in., 25.3-lb. channels, sup­
ported by body bolsters of l¼x12-in. soft steel plates 
with steel fillers. The bumpers are l¼xlO-in. soft steel 
secured to longitudinal members, with angles securely 
riveted, and with anti-climbers riveted to the outside 
faces. Both underframes and cab are securely tied and 
braced to stand the hardest kind of service. The body 
corner posts are made of 3x3-in. angles, the intermediate 
posts and carlins of 3x3-in. tees and the side and end 
plates of 3x3½-in. angles. 

The roof and side sheets are 12 gage sheet steel riveted 
to posts and carlins. The metal roof is covered with felt 
roofing paper, cemented to prevent slipping, and this · in 
turn is covered with No. 8 duck, held by 1¼-in. half-oval 
steel beads at the sides. Large windows in · the front 
and sliding windows in the sides give a good view in all 
directions. The front sash has waterproof ventilators 
and hand-operated window wipers. 

The unit illustrated is mounted on Brill 27-MCB-3X 

Three of these new 50-ton locomotives are being used for 
handlini: freight on the Texas Electric Railway 

trucks with Sx9-in. journals, and is powered by four 
GE-73-C motors. The controllers are Type K-64-D 
with LB-977 line switches and a DH-124 commutating 
switch for placing all four motors in series. The air 
brakes are Westinghouse 14;EL supplied by two CP-28 
air compressors suspended beneath the floor. All other 
equipment is within the cab and protected by wire 
screens. Ohio Brass Company Form 23 couplers are 
used. The lowest possible gear ratio was employed, the 
speed with all four motors in parallel being 20 m.p.h. 

One circuit of lamps is located under the frame, one 
lamp being at each corner and one near the air com­
pressors. One Golden Glow and one GE-D-15 headlamp 
is used at each end. Shop-made electric markers display 
white, red or green lights. Illuminated metal train num­
ber boxes are located at each end. 
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Flexible Progressive Signal System 

Aids Traffic Movement 
in Downtown Pittsburgh 

By J. R. Stauffer 
Assistant Editor Electric Railw!'y /ournal 

with co-operation of 

Burton W. Marsh 
Traffic Engineer in Charge of Bureau of Traffic 
Planning, City of Pi1tsburgh 

I
MMEDIATE improve­
ment in every phase of 
traffic movement followed 

the installation of an auto­
matic flexible progressive 
system of signal lights in 
downtown Pittsburgh. Ve­
hicular speeds in heavy hours 
increased at once, and as au­
tomobile drivers and street 
car operators become more 

Signal lights in downtown Pittsburgh are prominently located 
on all four corners of an intersection 

thoroughly accustomed to the system, and as other traf­
fic improvements are made, further increases in speed 
will be possible. More than 20 per cent greater volume 
of traffic is now moving at a speed 22 per cent faster 
than was possible before electrical control was put in 
operation on June 12, 1929. 

From the standpoint of the railway company, street 
car operation in the downtown area has benefited par­
ticularly because of the regularity with which cars can 
now negotiate the various loops. Street car speeds have 
increased between 5 and 10 per cent on these loops. 
Although the speeds ~f street car movement for which 
the street car co-ordination was 

nal systems and traffic control methods in a number of 
other cities in the country, and the remaining eight months 
were devoted to an intensive study of traffic conditions 
in the central business district of Pittsburgh and to the 
securing of basic data necessary for scientific co-ordina­
tion and timing of signals. The thoroughness of this 
survey was a primary factor in the excellent results 
which have been obtained during the past ten months. 
Since the signal system has been in operation, only a few 
mii:ior changes in co~ordination and timing have been 
necessary. 

The type of signal control decided upon was the flex-
ible progressive system. This 

designed have not yet been 
achieved, improvement is being 
made as the operators become 
more familiar with the signals. 

More vehicles being moved at 
system has many advantages 
over the other types. In fact , 
no o t h e r available system 
would have proved at all satis­
factory in downtown Pitts­
burgh with its complex and ir­
regular street layout, its vary­
ing but generally short block 
lengths, and its widely varying 
traffic demands on different 
streets. The flexible progres-

The equipment for the sig­
nal system was specified from 
the findings of an extensive en­
gineering survey of traffic con­
ditions covering a period of 1 ½ 
years. For ten tponths careful 
studies were made of the sig-

· greater speed. Railway speed also 
increased but maJor benefit 1s 
regularity. District pedestrian ad­
vantages. Complete design of spec­
ifications for flexible progressive 
signal system developed by an ex-

tensive survey 
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Pittsburgh's complex and irregular street layout demanded the most flexible system of electrical traffic control 

sive system permits starting the main street "Go" 
interval at each intersection at just th?-t part of the 
cycle when it will provide the best progressive move­
ment. Furthermore, practically any desired percent­
ages of the total cycle may be assigned to the two 

The master control panel is located in the basement of the 
City-Cou~ty Building 

streets-and this cycle split may be varied with changing 
traffic requirements. The cycle length may be automati­
cally varied-for example, made short to permit faster 
movement in light traffic hours, and longer to take 
account of the slower movement of peak-hour traffic. 
Also, once during each cycle, an automatic check-up in­
sures that signals at all intersections are properly in step. 
These somewhat technical points are mentioned to em­
phasize the great degree of flexibility which this system 
embodies. These elements of flexibility are valuable 
tools to work with in achieving a maximum of efficiency. 
With the many complications encountered in downtown 
Pittsburgh, the lack of any of these tools would mean a 
most serious handicap in getting the best possible results. 

BRIEF DESCRIPTION OF EQUIPl\lENT USED 

The electrical equipment of this system, designed and 
constructed by the General Electric Company. consists 
of a master controller, local controllers at each inter­
section, with necessary interconnecting cable and the 
actual signal lights with their mountings. The master 
controller may best be described as a transmitter of 
electrical impulses, and the local controllers as receivers 
of such. The lights at any one intersection are operated 
by the local controller at that intersection, but the elec­
trical impulses which actuate aud govern the speed of 
the local controller are sent out by the master controller 
located in the City-County Building on Grant Street. 

These impulses are not to be confused with the electric 
current actually used by the signal lights. This current 
is supplied locally at each intersection direct to the lights 
from the lines of the Duquesne Light Company. 
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The master control equipment mounted on a single 
panel in the basement of the City-County Building, con­
sists primarily of a master impulse transmitter, automatic 
throw-over, secondary (or spare) master impulse trans­
mitter, program clock governing cycle length changes 
automatically, trouble detectors, reset switch, a time 
~lock to turn the system on in the morning and off a• 
night, and sign circuit time clocks. The master controller 
consists of a simple induction disk type motor with three 
actuating coils, each of which causes the disk to operate 
at a different speed. Only one of these coils is driving 
the disk at one time. Each is set to rotate the disk at 
such a speed as to set up a specific cycle length for the 
system. For this particular system, one coil controls 
a cycle of 48 seconds, another of SO seconds, and a third 
a cycle of 52 seconds. Changes from one coil to an­
other are controlled by the program clock. If desired, 
any one of the coils tnay, by a simple lever movement, 
be made to produce a different cycle length. The dupli­
cate, or spare, master impulse transmitter is put into 
service almost instantly by an automatic throw-over in 
case the regular impulse transmitter develops trouble. 

463.527 
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Increase in street car riders, shown at left, and population growth, 
at right, were important factors in survey studies 

When the secondary master impulse transmitter is put 
into service, a red lamp lights on the board to show the 
attendant that the primary master transmitter is out of 
order. As a matter of fact, the spare transmitter has 
not been brought into operation because of trouble ex­
cept in a very few instances. Nevertheless, the spare is 
a valuable safeguard. 

A local controller is installed at each intersection and operates 
all lights at that point 

Program Clock-One of the most interesting, as well 
as important, automatic features of the central control 
is the program clock. This clock consists of a series of 
disks calibrated for the time of day for each day of the 
week. On these wheels the cycle changes are set for 
each particular day. After the settings are all deter­
mined and made on this clock, the entire system of lights 
functions at its direction, the changes in cycle being made 
automatically. It is this clock which changes the oper­
ation from one coil to another on the master transmitter. 
If any further changes in cycles are desired at any time, 
they can be made manually by a resetting governing the 
particular coil then actuating the transmitter. 

The program clock for normal operation in Pittsburgh 
at the present time is set for cycle changes as follows: 

Monday, Tuesday, Wednesday, Thursday, Friday 
8 :00 a.m. to 8 :45 a.m.-50 seconds 
8 :45 a.m. to 9: 15 a.m.-52 seconds 
9: 15 a.m. to 11 :45 a.m.-48 seconds 

11 :45 a.m. to 1 :30 p.m.-52 seconds 
1 :30 p.m. to 4 :00 p.m.-48 seconds 
4 :00 p.m. to 6: 10 p.m.-52 seconds 
6 : 10 p.m. to 8 :00 p.m.-48 seconds 
8 :00 p.m. to 8 :45 p.m.-50 seconds 
8 :45 p.m. to 10 :30 p.m.-48 seconds 

10 :30 p.m. to 11 : 15 p.m.-50 seconds 
11 :15 p.m .to 12 :00 midnight-48 seconds 

Saturday: Same as weekday until 4 p.m. 
Impulses sent out by the master 

transmitter are transmitted Central Control 
Point 

Controller o.t o. 
Representative 
Intersection 

Form 59 Transmit~er Bo>< 

Tro11smitterfime.. -ConfCTcf A ;---- --~..--7 
Mofor C··· : < ··i ·ConfCTcfB 

Trc,nsmiffer: . ::-.~ :A.ufolllCThc 
shutdown ' resef dev,ce 
switch--' 

through four sets of relays, each 
controlling a section of the central 
business district. Although the 
system as a whole is operated as 
one unit from the master control­
ler, the four divisions are made 
for aiding in the location of 
trouble and for emergency· 01)era- Con{,:,01 ✓ shuruown 

• . -f?en7ofe rire 
confrol swifch 

tion of only certain sections. In swifch : 
case of a fire, a parade, or any 
trouble in one section of the city, 
that district alone can be cut out 
of operation and the remaining 
three sections will continue to 

Fuse block,' 

From 62 Receiver Box 

Solenoids A ,B R~eirft!"!ll!!!?" 
·- . --<c · --R 4"6 

Walking beam-' ~ :t-:: Amber 
Resefp/n·-···· - ___ J ,Fire relay 
Resefconfacf-, • • Remote · 

Confc,cf- shufdown 
relc,y 

Local shutdown 
, swifch 
'FuseblocA:. 

operate normally. Diagram of wiring between master and local controllers 
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Relative efficiency of street vehicles 

The diagrams 
reproduced on 
this page are 

indicative of the 
thoroughness 

with which the 
many traffic 
studies were 

made 

4 :00 p.m. to 8 :45 p.m.-52 seconds 
8 :45 p.m._to 11 :15 p.m.-50 seconds 

11 :15 p.m. to 12 midnignt-48 seconds 
Sunday: 48 seconds from 9 a.m. to 11 :30 p.m. 

On holidays a SO-second cycle is used all day. Greater 
variations in cycle length would be used were it not for 
the several complicated intersection groups which limit 
the permissible changes. Somewhat wider variations 
are now being tried out. 

Trouble Detectors-On the master control board four 
trouble detectors in the form of small neon bulbs indi­
cate when one or more local controllers in that section 
are out of step. Normally, when there is no trouble, each 
of these four neon bulbs flickers dimly with each im­
pulse sent out, thus giving a positive signal that all is 
well ._ If one of these bulbs glows brightly, it is an 
indication of trouble in the corresponding section of the 
system. In case one of these neon lights goes out com­
pletely, the attendant knows that there is fuse trouble 
on the control board, and that the resynchronizing cir­
cuit is not operating properly. 

Automatic Reset-This system also makes it possible 
to shift from one·co-ordination arrangement to a second 
by merely throwing a switch. This is done through auto­
matic reset apparatus. The automatic reset consists of 
a switch on the master control board which energizes a 
relay in all the local controllers at once. When the local 
reset relays are energized, changes in the relative start 

.,ID p....,e• 

~~ 

of the main green period, according to a predetermined set-up, 
are quickly and automatically effected. This secondary co­
ordination affords the opportunity to set up a more advantageous 
co-ordination for the outward surge of traffic in the evening 
peak hours. This outbound surge, on some streets in particular, 
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is such that a co-ordination considerably different from normal 
will bring greater efficiency in traffic movement throughout the 
system. While this secondary co-ordination has not as yet been 
generally used over the entire system, tests have been made on 
one of the main "free-wheel" arteries with satisfactory results. • 
Further application of this reset co-ordination is being studied. 

Timing diagram for Smithfield Street 

Control of Illuminated Signs-Two sign circuit time clocks 
complete the main equipment on the master control panel. These 
clocks will automatically control the operation of illuminated 
traffic signs which will be used throughout the central business 
district . These signs will indicate one-way streets, points at 
which left turns are not permitted, etc., and will be located 
on the signal light post directly under the signals themselYes. 
These signs will be very prominent in this position because 
they will be at the point where all motorists' attention will 
be directed as they approach an intersection. One unique £ea• 
ture of certain of these signs- mainly those prohibiting left 
turns- is that when the sign is illuminated, the turn prohibition 
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will secure the attention of drivers, whereas when the 
regulation is no longer in effect a time clock will auto­
matically cause the sign light to go out and the sign face 
will appear blank. Certain other signs, such-- as one-way 
street signs, will be illuminated and effective at all times. 

Local Controllers-The mechanism known as the local 
controller, which actually governs the signal lights for an 
intersection, is placed on an existing pole _or on a special 
signal post at each intersection. It consists essentially 
of two solenoids, alternately receiving impulses from the 
master transmitter, and operating a "walking beam" 
which rotates a toothed wheel at a controlled speed that 
determines the cycle length. On the face of this wheel 
are adjustable lever arms which, through cams, cause 
the various light changes at times selected to fit traffic 
requirements at that intersection. These times are ad­
justable on all lights, although the total length of cycle 
is constant at all intersections. Because of the simplicity 

Modes of Transportation Used by Patrons and Employees 
of 48 Selected Stores in Entering the Central Business 

District, April 14, 1927 
~Patron.e---. ~Employees----. -Total-.. 

Per Per Per 
Mode Number Cent Number Cent Number Cent 

Street car .................. 39,477 62.5 6,435 70.3 45,912 63.6 
Automobile ................ 8,910 14. I 710 7.8 9,620 13.3 
Train ..................... 7,677 12.1 1,309 14.3 8,986 12.4 
Walk ..............•.•.. :. 4,465 7.1 HS 6.1 5,023 7.0 
Motor coach ......•••...... 2,552 4. I 140 I. 5 2,692 3.7 

Totals .•................ 63,081 100.0 9,152 100.0 72,233 100.0 

COMPARISON BETWEEN CERTAIN MODES 01' TRANSPORTATION 

l\lass Transportation Units .. 49,706 84.8 7,884 91. 7 57,590 85.7 
Passenger auto ............. 8,910 15. 2 710 8.3 9,620 14.3 

Totals ..•.............•. 58,616 100.0 8,594 100.0 67,210 100.0 

Pedestrians ................ 4,465 8.0 558 7.1 5,023 7. 7 
Street-using vehicles ........ 50,939 92.0 7,285 92.9 58,224 92.3 

Totsl~ ................... H,404 100.0 7,843 100.0 63,247 100.0 
Street-using vehicles ....•... 50,939 86.9 7,285 84.8 58,224 86.6 
Off-street vehicles ........... 7,677 13. I 1,309 15.2 8,986 13.-4 --

Totals ...........•...... 58,616 100.0 8,59-4 100.0 67,210 100.0 

and sturdiness of the local controller, relatively little 
trouble has arisen since their installation. The controllers 
are "jack mounted" so that they may be easily replaced 
in case of trouble. This feature also makes possible re­
moval for periodical shop adjustment and oiling with a 
minimum interruption to signal operation at the inter­
<.ection in question. 

THE PITTSBURGH CYCLE 

The Pittsburgh cycle differs from that recommended 
in the Hoover model municipal traffic ordinance in that 
there is a short yellow period of about two to three 
seconds following the red light. The main reason that 
the Hoover committee recommended eliminating the 
yellow after the red was that experience had shown that, 
with conditions as they then existed, many vehicle drivers 
tended to start on the yellow, instead of waiting for 
their green light. However, it is believed that this 
trouble, to a.considerable extent, grew out of an attempt 
to use the yellow light for many different purposes, arid 
out of the wide variations · in length of yellow which 
existed in different communities. The yellow light was 
used as a cautionary signal, as a full stop signal, as a 
left turning signal, and as an exclusively pedestrian 
period. From a construction point of view, it was also 
simpler and less expensive to make the yellow following 
the green and the yellow following the red of the same 
length. Hence, the red light was often followed by a 

long yellow period, the need for which the public could 
not understand. Under different uses, the length of the 
yellow interval varied from a second or two, to more 
than fi £teen seconds. So much experimentation was 
going on concerning its use that the public became dis­
gusted with it, and there was a strong tendency to dis­
regard it. 

In the Pittsburgh cycle, a two to three-second yellow 
following the red is retained. This gives an oppor­
tunity for street car operators to shut their doors, release 
the air pressure on the brakes and prepare to start. It 
also enables vehicle drivers to get into gear ready to 
start. In answer to the criticism that even under a short 
yellow there would be a certain amount of starting before 

Double series of lights mounted on a single arm present 
a neat appearance 

the green light showed, it is certain that the short yellow 
reduces both the probability and the seriousness of this 
violation. 

The now generally recognized function of the yellow 
light following the green is to act as an intersection­
clearance interval. Both vehicles and pedestrians should 
be given a proper opportunity to clear the intersection be­
fore cross traffic starts. The time required for the average 
vehicle to clear the intersection of two four-lane streets, 
at the relatively slow downtown speeds, is about two to 
three seconds. On the other hand, the time required 
for the average pedestrian to clear the same intersection 
is about nine to ten seconds. If an intersection-clearance 
period of two to three seconds is used, a pedestrian start­
ing at the last second of the green light would find him­
self about one-third across the roadway when cross traffic 
starts. Such a situation is obviously unfair to pedestrians. 
If, on the other hand, the intersection-clearance period 
is made nine to ten seconds long, to give sufficient time 
for pedestrians to clear an intersection, and if vehicles 
must stop during that longer period, a serious penalty is 
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imposed upon vehicular traffic, especially with short sig­
nal cycle lengths. 

The Pittsburgh cycle gives the pedestrian the neces­
sary clearance interval without penalizing vehicular move­
ment. This is accomplished by in forming the pedestrian 
of that instant during the green period when there is no 
longer time for him to walk across the street before cross 
traffic starts. The method of accomplishment is by bring­
ing the yellow light on with the green, nine or ten seconds 
before the cross street gets its "Go" signal. This green 
and yellow combination continues for approximately 
seven seconds. The green light then disappears and the 
yellow light alone shows for two to three seconds-and 
then the cross street gets its "Go" signal. In use, the 
cycle is simpler than it sounds. Pedestrians walk only 
on the green when shown alone. Vehicles, on the other 
hand, move on the green-alone signal, and may continue 
to move on the green-yellow. The green-yellow interval, 
plus the yellow-alone interval, gives the pedestrian clear­
ance time. The yellow-alone is the vehicle clearance 
interval. 

LOCATION OF SIGNAL LIGHTS 

In practically every case, signal lights are located on 
the far right-hand corners of an intersection. In a num­
ber of cases where pedestrian traffic is heavy, two sets 
of lights are mounted on one pole. In a few cases, aux­
iliary nearside lights are installed where signals at the 
far side may not be clearly visible to the approaching 
vehicle driver. At three points in the downtown section, 
where the street layout is complicated and does not lend 
itself to curb-mounted signals, pedestals located in the 
streets are used. 

The preliminary survey considered having the Du­
quesne Light Company furnish all the equipment, making 
a rental charge per signal to the city. However, it was 
decided to be of greater advantage to have the city fur­
nish the signals and control equipment and the Duquesne 
Light Company furnish . all power, .cables and connec­
tions. There was general agreement that the city should 
have direct control over the signals and control.·equip­
ment, thus enabling the city to take advantage of improve­
ments in design which might come with the passage of 
time without the necessity of negotiating with the power 
company. 

CosT OF THE SYSTEM 

The cost of the complete installation was approximately 
$237,000. Equipment cost amounted to $70,000; engi­
neering and personnel $21,000; new poles and relocation· 
of old ones, $10,500; underground work, cables, conduit, 
labor, etc., $136,000. The cost per intersection was 
about $2,500. 

Designing an electrical traffic control system for a 
district such as downtown Pittsburgh necessitated a very 
complete engineering study of street use and of all the 
factors having an influence upon the volume, speed, 
character and distribution of vehicles and pedestrians on 
the street. An extensive survey authorized by the Mayor 
and Council which covered a period of 1½ years was 
made under the general supervision of the Better Traffic 
Committee of the City of Pittsburgh. The survey sub­
committee was under the chairmanship of John M. Rke, 
consulting engineer. A special survey staff, assisted by 
the Bureau of Traffic Planning, gathered and analyzed 
the facts, and prepared recommendations. Traffic Engi­
neer Burton W. Marsh was director of the survey, and 
Prof. Lewis W. McIntyre, street traffic specialist, Uni­
versity of Pittsburgh, acted as technical adviser. 

Among the investigations undertaken by the survey 
were the following: A complete study of the traffic 
volume, classified according to type of vehicle and direc­
tion, including turning movement at all downtown inter­
sections; a count of all persons entering and leaving the 
downtown district, including the means by which they 
were transported; a study of the means used by patrons 
and employees of a selected group of 48 stores to reach 
the downtown district; a study of the vehicles parking 
and loading on the streets, as well as the use of parking 
garages and private parking lots. The survey gathered 
accurate statistics on the hourly variation of vehicular 
and pedestrian traffic flow at selected intersections, in­
cluding the determination of the peak period. It made 
a study of the daily variation of vehicular flow at a 
selected group of intersections as well as seasonal varia­
tions; a stop-watch study of the characteristics of ve­
hicular flow at a selected group of intersections by 
ten-second periods, including an analysis of the turning 
movement, number of pedestrians crossing against the 
signals, etc.; a study of the length and effectiveness of 
"Go" periods used by. officers in regulating traffic at a 
large number of intersections. 

In studying the different streets and analyzing traffic 
conditions, the survey took into account the fact that in 
every street there is a critical or determining lane which 
by virtue of its use decides how long the "Go" interval 
on that street should be in relation to the "Go" interval 
on the intersecting street. In the Pittsburgh survey unit 
time figures were used for the different types of move­
ments which took place in the lane, such as street cars or 
automobiles going straight through, turning left or right, 
etc. "Go" periods, based on time demands of the critical 
lanes on the two streets, were determined by the average 
composition of traffic in the critical lane and the unit times 
required for the vehicle and street car movements in 
those lanes. Further studies were made of the delays 
caused by various types of left turns of various types of 
vehicles at different intersections. Speeds of street car 
movements and loading times on all of the downtown 
streets, as well as the delays were studied. Data 
on the unit time necessary for street cars and motor 
vehicles of various types to clear intersections were taken 
to aid in determining the time necessary for composite 
groups to clear intersections. Streets themselves were 
studied with respect to storage or reservoir capacity, 
block lengths, traffic capacity and the like. 

Analyses of some of these studies brought forth some 
interesting street car data. They showed that the street 
car in Pittsburgh carried an average of 32 passengers per 
car, while the passenger automobile carried in downtown 
Pittsburgh only 1.89 passengers per car. Other 
studies showed that the street car required about three 
times as long to clear an intersection as a passenger auto­
mobile. Therefore, even considering that in the space 

, occupied by a street car about two passenger automobiles 
could be moving, from the standpoint of street capacity 
only, the street car was shown to be several times as 
efficient as the automobile in furnishing transportation 
to the public. 

Interesting data on the conditions which led to the 
installation of traffic control in Pittsburgh as well as 
facts derived from the survey are shown graphically in 
accompanying charts. There are also illustrations of the 
master panelboard and of signal mountings on existing 
trolley poles. Signal equipment installed on poles or 
posts especially for that purpose, present a very pleasing 
appearance. 
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Operation of thirteen new cars of this type was begun on 
March 30 by the Youngstown Municipal Railway 

Speedy, Light-Weight Cars 

NUMEROUS departures 
from conventional prac­
tice are embodied in the 

design of a group of thirteen 
new cars just placed in service 
by the Youngstown Municipal 
Railway. They were built by 
the G. C. Kuhlman Car Com­
pany. Although the new car seats 
45 passengers comfortably, it 

Placed in Service 
in Youngstown 

Latest type vehicle of Municipal 
Railway seats 45 passengers and 
weighs only 28,800 lb. High-speed, 
300-volt motors used with WN 
drive and 22-in. wheels. Brakes and 

control are foot-operated 

By 

R. N. GRAHAM 
weighs only 28,800 lb. This low 
weight has been secured by the 
elimination of all doors except one -

Manager Youngstown Municipal Railway 
at each end, the extensive use of 
aluminum in the framing · and 
fittings, and the use of small, 

The rate of acceleration of 
the new cars has been found 
by actual measurement to be 3½ 
m.p.h.p.s. This is accomplished 
with a setting of the circuit 
breakers fully protecting the 
motors. The control is of the 
General Electric Type PCM. 

Fast, smooth acceleration is at­
tained by increasing the number 
of resistance steps so that each in­
crement of accelerating current is 
small, and at the same time cutting 
the resistances out of the motor cir-

high-speed motors. Rapid acceleration is made possible 
by the relatively large amount of power available in pro­
portion to the weight, and by automatic control. Both 
control and brakes are foot operated. Even during 
the short period these cars have been in service they have 
become very popular with the public. 

cuit more rapidly than is feasible 
with the customary K controller. 

On the main controller are nine series and nine parallel 
notches. Its action is automatic. The master controller 
i~ foot_-operated and has three positions. The first posi­
t1~n gives a slow speed, the second full series, and the 
third full parallel. Normally the operator presses the 
pedal down to full parallel position and the control 
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notches up under the direction of an accelerating relay. 
If he desires to hold the control on any resistance notch 
it is done by a simple manipulation of the pedal. 

Line breaker, contactors and motor resistors are located 
under the car, while the reverser, which includes contacts 
for emergency electric braking, is inside near the operator 
so that in case of an air brake failure it can be operated 
directly by hand and stop the car with dynamic electric 
braking. T he foot controller includes a pilot valve op­
erated by the heel plate which provides the customary 
dead-man's features usual with one-man operation. 

Accommodations are provided for 45/assengers on comfortable 
leather upholstere seats 

O f particular interest is the mounting of the motors 
and the WN drive. Brill trucks are used with certain 
modifications to care for this drive. The gear ratio is 
7.21 to 1. A special support carries one-half of the 
motor weight while the other half of the motor weight 
and half of the gear unit weight are held by clevis cast­
ings supported by the transom. Positively-centered ther­
moid disk couplings are used and the link between the 
gear unit and the clevis casting has a ball and socket 
joint at each end, permitting freedom of motion in any 
direction to take care of the movement of the car axle. 
T ransverse leaf springs and coil journal box springs 
contribute to the riding qualities of the car. The brake 
hangers are so constructed that noise is prevented even 
when the parts become worn. 

Brakes and controller are operated by pedals. The reverser is in 
a cabinet at the left of the operator's seat, while the door con• 
trol is immediately in front of him. The fare box, not shown in 
this view, hangs on the stanchion at his right 

This design of motors and drive has been effective in 
several ways in meeting the requirements of the Youngs­
town Municipal Railway. Chief among these is weight 
reduction. By utilizing a high-speed motor wound for 
300 volts, high temperature insulation and a double re­
duction drive, sufficient clearance was obtained to permit 
the use of 22-in. wheels. The resulting economies in 
weight brought the total car weight down to 28,800 lb. 
or approximately 2,100 lb. less than the corresponding 
standard axle-hung motor, truck and 26-in. wheels. 

To assure safety under all conditions, even in case of 
failure of air, the control being pneumatic, the reverser 
has been so designed that it functions through electrical 

Weight ................................ 28,800 lb. 
Bolster centers ......................... 17 ft. 0 in. 
Length over all . .............. . ......... 40 ft. 6 in. 
Length over body poste .......• . ......... 26 ft. 5 in. 
Truck wheelba,,e ...•..•.................. 5 ft. 4 in. 
Width over all .....•.................... 8 ft . 51 in. 
Height, rail to trolley ba,,e ............... IO ft. 2f in. 
Window post spacing ....................... 4 in. 
Body .................... Semi-steel a nd aluminum 
Roof. . : .....•............... . .............. Arch 
Doors ................................... , .. End 
Air brakes .............. W estingbouee, foot control 
Axles ......... · ........... . .......... . ...... Brill 
Car signal system .. , ................. Conaolidated 
Compressor• ........ . ........... Gen. Elec. C-27-B 
Conduit ........ . ............. . ... . .... Dura tube 
Controt. •......... ,· ............ Gen. Elco. PCM 

Details of New Youngstown Cars 

Destination signs ....... .. ................ Hunter 
Door mechanism ... ... ..... . ... National Pneumatic 
Doors ....... .. . .. . ........•........ ... . . Folding 
Fare boxes . .... .. ................ . .... . Cleveland 
Finish ..........•..........•......... · . . .. .. Duco 
Floor covering . ............. , ............... Tuco 
Gears and pinions ........... , Westinghouse-Nuttall 
Gws ... . . ... .............. , ...•. N on-fthatterable 
Hand brakes ......... .- ...•.••............ Peacock 
Heat insulat ing material ..... , .......•..... Celotex 
Heaters ....... . .... . . . ........... Railway Utility 
Headlights .. . ..............•.......• .. Ohio Brass 
Headlining .................•........... Haskelite 
Interior trim . .. Mahogany-eteel frieze and moldings 
Journal bearings ... ............. • .... Plain, 3¼ x 6 
Journal boxes . .. .... ••. •. •.•••.•••.. .•.•.... Brill 
Lamp fixtures ....... . •..•.... Elec. Service Supplies 

Motor• ......•............ Weotinghouoe No. I 42SA 
Painting scheme . .......... ........ Tan and cream 
Roof material. ............ ... .. . Wood and canvao 
Sash fixtures . • .......... .......•.. 0. M. Edwardo 
Seato .. . ....... . ........... ......... . . Brill 210-C 
Seat opacing .................. .. . ... .... .. 29¼ in. 
Seating material ...... . ......... . .. . .•.... Leather 
Stepo . .......••.•........•.... . ...... Stationary 
Step treado . . . , ......•.....•.... . ......... . . Kaos 
Trolley catchers ....... . ......•.... . .... Ohio Brase 
Trolley base .. . .... , ............. . ... . Ohio Braos 
Trolley wbeels . . ..•....•.. ... .. .. . .. . . Ohio Brass 
Trucko .... ..................... . . Brill 177-E-1-X 
Ventilators ... . ....... •• . . .. . ... • .. . . .... ... Brill 
Wheels ....... , ............ .• Naco, 22 in. diameter 
Fenders ... . ... . ....... .. . ............ Eclipse NB 

--- 7 

t~ ...... 
l,; 

I [,._--,.---.--,,........._ -~ 
I ~~ .. ~---~ I ~~ 

I I ,___.,_--'-....._.. · ~--- _ l_ I j 
I I .. ,ssk .... 4,'! .... >l ···4~9" ·· ···,>imJ►i f-
~·~·:·:·~·~~:·:~~~~~~:::·:.:.~~:::::~·:~~~~:::_~~~=:~:~::~:.~:~:::~~~~~::::::=:::;f;:!:;::~~~:=·::::::·:~:.:~.~·:::::::::::·.··-··-·······::~:::::: ... ~::~~ .. ::~~:~:.~l .. 

Plan and principal dimensions of new Youngstown car built by The G. C. Kuhlman Car Co. 
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connections instead of through air. The reverser handle 
is located on a panel convenient to the operator; when 
turned to the left it exercises its usual function of re­
versing the motors, but when the handle, is turned to the 
right the motors act as a dynamic brake, providing a posi­
tive retardation for the car under any circumstances, 
even though air is gone and there is no power. 

Braking on these cars is unusually effective. In tests, 
retardation as rapid as 6 m.p.h.p.s. has been realized. 
These brakes are equipped with automatic retardation 
control furnished by the Westinghouse Traction Brake 

... : 
\ 'JOO c/c,ss car / 
~ 450 class car' 

:... 
~ 

Comparison of car swing of new cars of Youngstown Municipal 
Railway and cars of approximately the same capacity of an 
older type 

Company, which also has supplied the entire braking 
apparatus with the exception of compressors, which are 
made by the General Electric Company. When the brake 
pedal is depressed the sudden retardation of the car 
automatically actuates a lever which cuts off the air, this 
process being continued until the car is brought to an 
easy stop. 

Use of the 22-in. wheels makes possible a very low 
floor, However, there is a 3-in. ramp from the bolster 
graduated to the well step. The first step is 13 in. from 
the ground to the well; the step from the well to the 
floor of the car is 12 in. There are no bulkheads, and 
with the platforms on the same floor le~el, an extremely 
rigid framing for the entire floor is 
provided. The floor is Flexolith with­
out trapdoors or openings of any 
kind. Aluminum is used freely in 
the framing of the car for the 
strength members where there are no 
severe stresses. Aluminum sheets are 
used on the exterior of the car in­
stead of steel. It is also used on all 
interior fittings including metallic 
parts of seats. 

The height of the first step is 13 in. and the second is 12 in. 
The ramp is 3 in. 

at the front of the car with the exception of the one ves­
tibule heater, the door-opening valve, the air gage and 
the emergency brake. All switches for the car opera­
tion are paneled in at the side of the operator where he 
has easy access to them. 

The operator's seat is Brill bucket type No. 1006 and 
can be moved up or down, backward or forward. When 
the operator changes ends, the seat can be turned in a 
firmly fixed position to be used by a passenger. Illumi­
nating the inspection plate of the fare box is made pos­
sible hy a small aluminum-covered light located on the 
fare box stanchion. The passenger seats are of the deep 
spring type upholstered in leather. 

A door-opening valve located con­
venient to the operator has separate 
positions for the front leaf of the 
door, the hack leaf of the door, and 
for both doors. At the bottom of 
the left front sash in front of the 
operator a sash heater is installed to 
prevent frost from collecting on the 
window, either outside or inside. This 
is the standard practice of the rail­
way. The heater has been especially 
designed for the purpose and bears 
the approval of the Underwriters' 
Laboratory. Above the front sash 
are two ventilators. The opening of 
these ventilators speedily changes 
the air in the car. 

General Electric type C-523-A foot control, weighing only 38 lb., 
is used on the new Youngstown cars 

No apparatus or paneling is visible 

Main control switch group weighing 447 lb. is placed under the floor of the car. Covers 
are removed in this view. At right-The reverser switch, weighs 42 lb. It is 
housed in a cabinet at the left of the operator 
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Jllumination is furnished by a double row of dome 
lights. In conformity with standard on the Youngstown 
property, twenty lights are in series, using 32-volt gas­
filled Mazda lamps short circuiting and with short cir­
cuiting sockets. Side destination signs are placed in the 
roof letterboard. Destination signs in front and rear 
are of extraordinary size, providing visibility for many 
blocks. The headlight is equipped with louvers, illu­
minating the entire dash, thus outlining the front end of 
the car. This is done instead of using two headlights, 
as the use of two headlights tends to confuse the user 
of the street into thinking that the vehicle is a bus instead 
of a car and thus is a vehicle that can turn from its 
indicated course. There is a visor extending around the 
entire front sash to keep ice and snow off the window. 

Heretofore it has been usual to install door engines 
over folding doors, with a door to give access to the 

At the rear end of the car the opera­
tor's seat is swung around and m ade 
available for passenger use 

equipment. T h i s 
door is likely to 
rattle and is usually 
unsightly. In the 
Y oungsto\\'.n c a r s 
the sign molding is 
continued over the 
door engines, and 
slots are provided 
by which the door 
e n g i n e can be 
reached and ad­
justed through the 
sign molding. 

These new cars 
are being operated 
on the most impor­
tant route in the 
system, a double­
track line extending 
from one of the 
largest plants of the 
Youngstown Sheet 
& Tube Company 
on the northwestern 

city limits through the southeastern city limits to an­
other large plant of the same company at Campbell. 
This route runs for three-quarters of a mile on the main 
street through the congested district of the city. For 
3 miles it follows United States Highway Route 422, 
the main route to Girard, Niles, Warren and Cleveland 
and one of the heaviest traveled highways in the United 
States. The new cars were specially designed for serv­
ice on this line after a careful study of the route. 

For a number of years the Youngstown property has 
been operated on a 100 per cent one-man basis, with an 
actual increase of schedule speed over former two-man 
operation. The first installation of one-man cars in the 
city was on the line where the new cars are now being 
used. This installation was made in 1923 with Birney 
cars. It was thought that the short headways on which 
the Birney cars were operated would be effective in 

' meeting jitney competition. Experience showed, how­
ever, that on a line more than 7 miles lo.ng, extending 
some 3½ miles in each direction from the Central Square, 
the use of the small cars was not economically desirable. 

As the new cars are much larger in seating capacity, 
the service can be given with fewer vehicles. Moreover. 
this change was accompanied by a reduction of ten min­
utes in the round-trip running time, due to the more 
rapid acceleration and deceleration of the new equipment. 

As a result it has been possible to eliminate fourteen 
runs from the schedule with a large saving in operating 
expense. At the same time this change released a num­
ber of Birney cars for use in tripper service elsewhere, 
thus enabling the company to retire from service twelve 
cars which were too heavy for economical operation. 

Previous to the actual installation of service on this 
line approximately 70 operators had been thoroughly 
drilled in the operation of the cars. Since a large pro­
portion of the operators on the Youngstown Municipal 
Railway have been many years in the service and conse­
quently are comparatively old men, it was feared that 
some trouble might be experienced in the use of the foot 
control. However, the universal reaction of the men was. 

Brill 177-E-1-X trucks are used with Westinghouse 142'5A 
motors and WN drive 

that the new method of control was more convenient 
than the hand control. There has been no resentment 
and no criticism of this type of control from any op­
erator. • The typical reaction of the operators is shown by 
the report of one of the Transportation Intermediate 
Safety Committees, the first four of whom are car 
operators and the last two b'us operators. Their opinion 
is the general opinion of the men on the property. The 
report reads as follows : 

We the members of the Intermediate Safety Committee of the 
Youngstown Municipal Railway Company, on the morning of 
March 18 1930 made an inspection trip on the new 850 class car. 

The ca; was 'in regular passenger service on the Mosier-Camp-
bell line. • 

During the course of this trip we had an opi;iortuni_ty to ~x­
amine and observe the action of all safety devices with which 
this type of car is equipped. 

The many comforts and conveniences afforde~ the passengers, 
the ease with which this type of car is operated by the foot con­
trols and other new features, in our opinion, places this type of 
car far in advance of other equipment with which we are familiar, 
both from a safety and an operating point of view. 

The public reaction to the new cars has been entirely 
favorable. The quick pick-up, q11ietness, ease of opera­
tion and the extraordinary vision afforded the passenger 
have quickly popularized the car with the riders. 
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Single Life vs. ReneWable Track 
Additional opinions from way engineers concerning basic 

principles of track design and construction 

T HAT it is not worthwhile t~ design track with the 
intention of replacing worn rail with new rail on the 

old ties and foundation is the belief held by two way 
engineers whose opinions were received too late for 
inclusion in the article published in the April issue of the 
JOURNAL. 

It is realized by everyone, according to W.W. Wysor, 
chief engineer, United Railways & Electric Company 
of Baltimore, that the rails on which cars operate will 
sooner or later have to be replaced on account of wear 
and deterioration from natural causes, but attempts ,have 
been made from time to time to construct a foundation 
which would be more or less permanent and which it 
would not be necessary to renew when rails were re­
placed. Such attempts have met with varying degrees 
of success depending upon methods adopted, thorough­
ness with which the work was carried out. and local con­
ditions. By local conditions are meant not only the 
conditions which prevail in any one town or community 
but the conditions that vary with each street location and 
with different sections of the same street. It can be 
said, however, without fear of contradiction that none 
of these plans has been 100 per cent successful. 

Granting that it is beyond the realm of possibility to 
secure a rail that will in itself be permanent, since it is 
subjected to wear, the ideal arrangement, Mr. Wysor 
believes, would be to have a foundation of permanent 
character on which the rails would rest, so that it would 

_not be necessary to disturb the foundation when recon­
structing track but merely to unfasten the rails from 
their holding device and put in place a new set of rails. 
If the track foundation were built after the manner of 
foundations for our bridges and skyscrapers we might 
conceivably hope for a permanent sort of foundation, 
but even then such parts as were used as fastenings or 
direct support for the rail would be subjected to corro­
sion and wear and it would be necessary to renew them 
along with the rail. 

However, any such foundation is out of the quest1011 
from both the standpoint of cost and practicability, and 
since the streets are fi11ed with other underground struc­
tures such as water pipes, gas pipes, heating pipes, 
sewers, conduits, etc., many 
of w h i c h extend directly 

paving. It would seem, therefore, that there is no prac­
tical way of securing a type of track foundation that 
could be considered permanent for the fo11owing reasons: 

The immediate support of the rail, usua11y some sort 
of tie plate is subjected to. wear and corrosion, and by 
the time the rails are worn out these plates are usually 
not fit for further service. 

If tie plates are not used and the rail rests directly 
on ties, then the ties themselves are subjected to wear, 
as well as decay or corrosion, and proper bearing -for the 
new rail on the old ties cannot be secured. 

The support for the rails, whether by ties, stringers, 
blocks or what not, is subjected to settlement which not 
only throws the tracks out of surface but also frequently 
out of line. These settlements may be due to natural 
causes where the underlying ground is soft or from 
artificial causes where the street is built on a fill or 
where water leaks occur or where openings have been 
made for underground structures either belonging to the 
city or to other public service corporations, or even to 
private parties. 

Grade of the street may be changed by the city 
authorities. 

It is the opinion of Mr. Wysor, therefore:·that · as a 
general proposition tracks should be constructed with a 
type of foundation that wiH give adequate support for 
the rail during its entire life, but when the time comes 
to_renew the rail that it wi11 be necessary to also renew 
the supports, even though in some cases much of the 
supports may be salvaged and used again. 

A similar opinion is held by H. E. Bean, chief engi­
neer, New York State Railways, Syracuse, who points 
out that when the time arrives for the renewal of the 
rail on the old structure, it is quite probable that a gen­
eral resurface of the whole street will occur. At such 
times, considerable changes occur in underground struc­
tures of other utilities or municipalities· in making re­
newals, relocations or additions and cuts are bound to 
occur across the railroad area. 

It is doubtful if rail could be renewed on an old struc­
ture with as good results of surface, stability and 
appearance as if the whole foundation were replaced. 

The utility might be nearly as 
good but the ultimate saving, 

under the track area, the road­
bed supporting the track is 
subjected to settlements which 
occur at more or less frequent 
intervals depending upon the 
nature· and extent of the 
underground structure and the. 
frequency with which the 
street is opened for extensions 
to or repairs on these struc­
tures. In addition to that, the 
city reserves to itself the right 
to. change grade and this is 
frequently done in connection 
with a change in character of 

"Improving Design to Meet 
Present Day Demands" 

everything considered, would 
be insufficient to merit extra­
ordinary expenditures for this 
purpose alone, especially in 
view of the disposition to sub­
stitute buses on many of the 
present car lines. It is pos­
sible to construct track loca11y 
for a minimum life of 20 
years and it would seem, ac­
cording to Mr. Beau, that ex­
penditures for possible Ii fe 
beyond that point would be 
purchasing possible msurance 
at a very high rate. 

All of the industry's major objectives. will be 
treated in articles, showing how equipment 
design has aided in raising the standards of 

service, in 

·y he Annual Convention Number of 
Electric Railway Journal 

TO APPEAR ON 
JUNE FOURTEE NTH 
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Flexibility of 
movement in 
traffic is one of 
the major ad­
vantages of the 
trolley bus 

Chicago Inaugurates 

Largest T rolle 

COLUMBUS 
P.l.R.K. 

LEGEND 
-- Sf reef car line. 
--- Trolley bus /in~, 
- Gasoline bus lin~s 

New trolley bus 
extensions will 
serve north­
west section of 
Chicago 

WITHIN four months the Chicago Surface Lines 
will be operating the largest fleet of trolley buses 

in the United States. Forty-one vehicles, recently pur­
chased and embodying the latest developments in design, 
will serve five routes in the northwest section of the city. 
The total mileage to be covered, consisting _for the. most 
part of extensions to present street cat: Imes,. will be 
17 miles. Service was actually begun on Apnl 17 on 
Diversey Avenue, a route of 3.75 miles. !hirtee_n trol­
ley buses are providing a three-minute service dunng the 
rush hours and a seven-minute headway in the off-peak 
hours on this line. 

The inauguration of this service is the re_su!t of a 
decision by the Illinois Commerce Comm1ss1on on 

March 6, withdrawing Chicago Motor Coach bus~s from 
the streets in the northwest section of the city and 
directing the Chicago Surface Lines to establish bus 
service as extensions of its rail lines in this territory. 
This decision is important in that it recognizes the prin­
ciple that the extension of service should be provided by 
the utility established in the field. When the state com­
mission in 1928 gave the Chicago Motor ~oa~h Compan_y 
permission to operate on these streets, 1t ignore~ this 
principle and the courts have held the order v01d on 
appeal prosecuted by organized citizens of the co?1-
munity. The people ' objected to motor coach service 
which required a 10-cent fare with transfers ~:mly to 
Motor Coach lines, and demanded bus exte~s1ons of 
street car lines on the basis of a 7-cent fare with trans­
fers to the Chicago Surface Lines system. 

Eight routes were included in the commission's order 
for bus substitution, five of w~ich will be sen:7ed by 
trolley buses and three by gasolme buses. The Imes to 
be served by trolley. buses, together with their mileage, 
are as follows : 

Diversey Avenut .......... .. . . ............... 3.75 mjles 
Narragansett Avenue. . . . . . . . . . . . . . . 3.0 m!les 
North Avenue .............. ..... ............ 0.5 m!les 
Central A venue. . . . . . . . . . . .................. 7.5 m!les 
Elston Avenue ............................ , .. 2.75 miles 
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Gasoline bus service will be installed on the following 
lines: 

Belmont Avenue. . . . . . . . . . .. . . .. . . . . . . . . . ..... 2 mil~s 
Irving Park Boulevaro.............. . . . . . ..... I mile 
103rd Street. .................................. I mile 

Orders were placed immediately following the decision 
of the commission, and with the co-operation of the 
Twin Coach Company, the J. G. Brill Company and the 
St. Louis Car Company, who rushed construction of the 
equipment, service was begun on scheduled time and will 

System 
First line in 17-mile program put into 
operation on April 17. Within four 
months 41 trolley buses will serve five 
routes. Important principle established 

by substitution decision 

be installed within the four-month period ordered. The 
total order consists of 29 Twin Coaches, 6 Brill-American 
Car Company, and 6 to be built by the St. Louis Car 
Company. 

In addition to the trolley bus service on Diversey 
A venue, gasoline buses were placed in service on Bel­
mont Avenue on April 17. Four 
buses are being used on this line as a 
temporary measure. It is· contem­
plated that this route will eventually 
be served by trolley buses. Bus 
service on 103rd Street, a route of 1 
mile, will be installed early in May. 
Three buses will be used on this 
route. Only. one bus will be neces­
sary on the Irving Park extension. 

Typical positive and negative feed spans for trolley buses 

Twin Coaches now owned by the Chicago Surface Lines 
will be put into service on these three route5. 

Listed elsewhere in this article is a table giving the 
specifications of the new trolley buses. However, a 
number of very noteworthy features should be considered 
separately. The Twin Coaches will be equipped with 
Westinghouse motors, controllers, air brakes and com­
pressors, while the Brill and St. Louis vehicles will use 
General Electric design for this equipment. Each bus 
will be equipped with an Edison 12-volt storage battery 
No. Bl-HlO, eighteen-hour capacity, which will be 
charged through the air compressor circuit. Due to the 
fact that there are certain short stretches on the line 
where the polarity of the overhead will be reversed, a 
polarized relay is used to prevent the discharge of the 
battery. This 12-volt circuit is used for the operation 
of the treadle on the rear door, for the marker lights on 
both front and rear of the· bus and for the two emer­
gency lights inside the bus. 

Both the brakes and controllers are foot-operated. 
The pedals are placed on the right-hand side of the steer­
ing column to be operated with the right foot, the control 
pedal on the right. They are so spaced that both cannot 
be operated at the same time by orie foot. Pressure on -
the brake is proportionate to the pressure on the pedal. 
All buses will have the brake applied by self-lapping 
valves operated by the pedal. An application valve is 
placed near the rear wheels so that braking will take 
place on these wheels first. A quick release valve is 
placed near the front wheels so that they will release 
first to facilitate steering. 

On the left of the steering column and so located as 
to be foot-operated are the button for the horn and an 
electric foot switch for the operation of the fare register. 
Also on the left of the operator and in a convenient 
position for hand operation is the reversing mechanism, 
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as well as a push button to be used for setting the rear 
treadle door for automatic operation. The door-operat­
ing mechanism for the front door is controlled by a 
valve in front of the operator. Likewise, the various 
switches for lighting circuits are placed directly in front 
of the operator under the windshield. 

The ventilating system was carefully considered. It was 

designed by the engineers of the Chicago Surface Lines 
and subsequently built by the Railway Utility Company. 
It is believed that th~ ventilators used on this new equip­
ment have a greater exhausting capacity than any pre­
viously used. The two intake ventilators are at the rear 
of the bus and feed air through the body to six exhaust 
ventilators placed in the center and front of the bus. 

Trolley Bus Specifications 

Equipment Twin Coach Brill-Amer!crn Car Co. St. Louis Car Co. ---
Axle, front Timken Detroit No. 1669W Timken Detroit No. 1669W Timken Detroit No. 1669W ---
Axle, rear Timken Detroit Ratio IO¼ to I Timken Detroit No. 6536 double bowl. Timken Detroit No. 6536 double bowl. 

Ratio 10¼ to I Ratio 10¼ to I 

Battery Edison 12-volt storage. 
capacity 

Bl-HI0 18 hr. Edison 12-volt storage. 
capacity 

Bl-HI0 18 hr. Edison 12-volt 
capacity 

storage. BI-HI0 18 hr. 

---
Brakes Westinghouse air brakes General Electric air brakes General Electric air brakes 

Buzzers Consolidated Car Heating. Pull cord oper- Consolidated Car Heating. 
ation ation 

Pull cord oper- Consolidated Car Heating. 
ation 

Pull cord oper-

Chaasie-Framing Structural steel, bi-metal aide girder Steel-Steel eheeting on outside and panel Aluminum-Aluminum girder and lining 
lining ineide construction 

Posh I ¼x l¼x¼" steel tees u ... haped eteel u...,haped steel 
--
Color Red and cream with gray roof Red and cream with gray roof Red and cream with gray roof 

Compressors Westinghouse D.H-10; 10 cu.ft. per min. General Electric C.P-25, 10 cu.ft. per min. General Electric C.P-25, 10 cu.ft. per min. 

Controller-Maeter W estinghome XM 164 General Electric C-507 General Electric C-507 
Main Weatinghouee V.A. (variableautomaticaccel.) General Electric P.C.M. (automatic accel.) General Electric P.C.M. (automatic accel.) 

Current collection devices 
Swiveled Harpe 

} Trolley Poles Ohio Brass Co. Ohio Brase Co. Ohio Brass Co. Trolley Bases 
Retrievers 

Dimensions 
Length over all 31 ft. 10 in. 33 ft. 5 in. 31 ft. 11 in. 
Width over all 96 in. 95! in. 96 in. 
Step 15 in. 14 in. 15 in. 
Rieer 13 in. Bin. 13 tn. 
Minimum headroom 74 in. 74¼ in. 76 in. --

Doors, front Double paesage, 44-in. minimum clearance Double paeeage, 46-in. minimum clearance Double pa .. aga, ◄ 4-in. minimum clearance 

Doors, rear Treadle operated, 30-in. clearance Treadle operated, 33-in. clearance Treadle operated, 30-in. clearance -
Door control• National Pneumatic air operated National Pneumatic air op~ated National Pneumatic air operated 

Flooring Brown battleship linoleum, -h in. thick Brown battleship linoleum, -h in. thick Brown battleship linoleum, -h in. thick 

Headlights Type WCF dash illuminating, Ohio Bra.. Type WCF dash illuminating, Ohio Braes Type WCF dash illuminating, Ohio Bra.. ---
Heaters Coneolidated Car Heater Co. Coneolidated Car Heater Co. Consolidated Car Heater Co. 

Sixteen 500-watt beaten, at 560 volts Sixteen 500-watt beaters at 560 volts Sixteen 500-watt beaters at 560 volts, 
One 1,200-watt cab beater One 1,200-watt cab beater One 1,200-watt cab beater ---

' Horn Weetingbome, air operated, eingle tone Weetingbouse, air operated, eingle tone Westinghouse, air operated, eingle tone 

Lighting 
600-volt circuit Twelve body lights in dome fixtures Twelve body lights Twelve body light• 

Three eign box lights Three eign box light• Three sign box light• 
Two etep lights Two step lights Two step lights 
Two headlights Two headlights Two headlight• 
One tail light One tail light One tail light 

Battery circuit 
Head and eign lights on eeparate circuit Head and •ign lights on eeparate circuit Head and sign lights on eeparate circuit 
One stop light One etop light One etop light 
Two 25-watt interior emergency lights Two 25-watt interior emergency lights Two 25-watt interior emergency lights 
Front and rear marker lights Front snd rear marker lights Front and rear marker lights ---

Mirrors Three, two inside, one to treadle door, one 
to rear, one outl!!lide rear 'View 

Three, two inside, one to treadle door, one 
to rear, one outside rear view 

Three, two inside, one to treadle door, one 
to rear, one outl!!lide rear view ---

Motors Two 50-bp., Westinghouse model 1426CT6 Two 50-hp. General Electric model, GE298E Two 50-bp., General Electric model, G E298 

Regietero, fare International R-10, electrically operated by 
foot button 

International R-10, electrically operated by 
foot button 

International R-10, electrically operated by 
foot button 

Roof Arched Arched Arched 

Seats Semi-bucket, leather upholstered Semi-bucket, leather upholstered Semi-bucket, leather upholstered 

Seating capacity 40 passenger 4 0 paasenger ◄0 passenger --
Tiree, front, rilD and l!!lize 20 X 10.50 20 X 10.50 - 20xl2.00 

Tires, rear, rim and eize 24 x 7 duals 20 x 9.75 duals 22 x 9.75 duals ---
Trolley pole spacing 2◄ in. 24 in. 24 in. 

Ventilators Railway Utility Co., Honeycomb type, two 
intake and six exhaust ventilators. Air 

Railway Utility Co., Honeycomb type, two 
intake and six exhaust ventilators. Air 

Railway Utility Co., Honeycomb type, two 
intake and six exhaust ventilators. Air 

movement I 5 m.p.h. or 5,400 cu.ft. per movement I 5 m.p.b. or 5, ◄ 00 cu.ft. per movement I 5 m.p.b. or 5,400 cu.ft. per 
hr. per ventilator hr. per ventilator hr. per ventilator 

Weight 17,500 Iba. (scale) 17,700 (estimated) 16,000 (estimated) 

Wheelbase 195 in. 216 in. 212 in. 

Windshield Non-l!batterable glaes Non-l!hatterable glass Non-sbatterable glaae 

Windshield wipere Two-air operated Two-air operated Two-air operated 
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Special overhead "Y" construction at Harding and 
Diversey Streets 

The ventilators are of the honeycomb type, and are 
designed to handle an air movement of 15 m.p.h., or 
5,400 cu.ft. per hour per ventilator. With a bus empty 
the air can be completely changed every two minutes. 

Special attention was given to the design of the doors, 
their operation and dimensions. The front doors are 
built for double passage, either entrance or exit, and have 
a minimum clearance of 44 in. They are of the double 
jackknife type and are mechanically operated by National 
Pneumatic equipment. The rear doors have a clearance 
of 30 in. and are treadle operated. 

The lighting of the bus is arranged on four circuits, 
exclusive of the battery circuit. The advantage of these 
different circuits is that in case a fuse blows in one or 
the other there will always be light at the front and rear 
of the bus. The head and sign lights are on separate 

circuits for this reason and likewise the two rear interior 
dome lights are on a circuit with the sign lights, so that 
in case anything happens to the tail light these two rear 
inside lights will furnish sufficient illumination for the 
rear of the bus. 

The overhead system is quite completely described in 
the accompanying two drawings, which show typical posi­
tive and negative feed spans and typical tangent spans. 
The trolley wires are spaced 24 in. apart, as are the 
trolley bases on the bus equipment. The wires used on 
the installation are the Phono-Electric, the high conduj::­
tivity wire being manufactured by the Bridgeport Brass 
Company, and a hard-drawn copper wire by the American 
Brass Company. The ears were supplied by the R. R. 
Holden Company and are of the pressed copper under­
slung type. The greater part of the special overhead 
equipment consisting of hangers, span insulators, in­
sulated and non-insulated special cross-overs, insulated 
approaches, and frogs of the standard and spring type 
were supplied by the Ohio Brass Company. Power is 
being supplied to the various lines from the existing 
substations of the Chicago Surface Lines, and General 
Electric automatic sectionalizing switches have been in­
stalled at certain points to assure the proper amount of 
current being supplied to any one section. These switches 
automatically assist in supplying current to the existing 
street car lines as well as to the new trolley bus lines. 

An Ohio Brass swivel harp. The swivel casting is mounted 
on the lower casting over a 4½-in. ball bearing 

- - --'·-""--
-- ------- -_ - _..:.--~--. ----

- . ---/ 

Improvements in body design, comfort and speed have been important factors in the renewed interest in trolley buses 
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Central Master Mechanics 
Discuss Equipment 

New and reconditioned bearings compared. Lubri­
cation extensively discussed. Papers presented 

on flat top journal bearings, trolley buses 
and trolley wire lubrication 

IMPROVED maintenance methods, new equipment, 
and interurban exchange practices were enthusiasti­

cally and extensively discussed at a two-day meeting of 
the Central Electric Master Mechanics Association in 
Mansfield, Ohio, April 9 and 10. Delegates from the 
leading railways of seven states as well as many manu­
facturers' representatives participated in the three busi-
ness sessions. . · 

The value of new bearings as compared to those recon­
ditioned and the methods of reconditioning them were 
the principal subjects of the first session. A. B. Creelman, 
superintendent of equipment, Pennsylvania-Ohio Power 
& Light Company Jed the discussion by presenting a 
paper which pointed out the difference in service 
obtained from the use of new journal and armature 
bearings, as compared to those reconditioned in the aver­
age railway shop. Quoting from experience he told of 
the results obtained by using different type bearings 
and showed that his company had received better results 
with new solid bronze bearings. While emphasizing his 
preference for this type of bearing, he pointed out that 
babbitt can and is being used with success, but that the 
difficulty in reconditioning bearings with babbitt lies in 
the inadequate equipment the operators now have at their 
disposal for doing such work. He does not believe that 
in the average shop the shells can be tinned and the 
babbitt replaced as well as a manufacturer can do it. 

One of the most interesting· discussions of the con­
vention was that of the use of flat top journal bearings. 
H. A. Barbero, master mechanic, Chicago, Elgin & 
Aurora Railroad, told of the excellent results which his • 
company has obtained with the use of flat top journal 
brasses. The points he stressed in his discussion were 
that the additional weights arid slightly additional cost 
were overcome by the greatly increased efficiency and 
considerably longer life of the flat top brasses over those 
now in general use. 

G. M. Wood, Westinghouse Electric & Manufacturing 
Company, discussed at some length the renewed interest 
in the trolley bus and supplemented his talk with two 
reels of moving pictures showing trolley buses in opera­
tion in Salt Lake City. He reviewed the history of the 
trolley bus and pointed out the defects of the earlier 
equipment. He then showed how these defects had been 
overcome to make the new . trolley buses attractive, com­
fortable and efficient. He quoted some figures from the 
installation in Baltimore, stating that the cost of opera­
tion of trolley buses in that city was approximately 
three-quarters of that of the gas buses. His data showed 
that a trolley bus could be operated for approximately 21 
cents per mile, exclusive of fixed charges.· 

At the afternoon session, E. J. Jonas, superintendent 
of equipment, Cincinnati Street Railway, discussed "The 
Pull-in Record as an Index to Maintenance and Inspec­
tion Efficiency." He compared maintenance practice 
with that of manufacturing a product. He stated that 
the rejection volume of the inspection department of a 

manufa~turing company is the measure of manufactur­
ing efficiency, and that complaints from users are a 
reflection on inspection. Likewise he believes that pull­
ins in car operation are a reflection on maintenance 
inspection. 

Current collection by means of the trolley shoe, and 
trolley wire lubrication were the subjects of a talk given 
by W. J. Vaughn, representing Del A. Smith, general 
manager, Department of Street Railways, Detroit. 
Experiments with the use of trolley shoes and trolley 
wire lubrication are being extensively carried out by the 
Detroit Street Railway and, although not yet completed, 
excellent results so far have been attained. According 
to the reports given by Mr. Vaughn, a shoe collector 
running beneath a properly lubricated wire wilJ not only 
eliminate arcing and subsequent burning of the trolley 
wire, but wilJ treble the life of the wire itself. A lubri­
cant composed of a graphite base has been used with 
success. It not only acts as a perfect conductor but 
builds up on. the wire thus protecting it from wear. 
Some very interesting figures were presented. During 
a period of nine months there is a record of one line 
having withstood 265,000 car passes without showing 
any appreciable wear. Actual micrometer tests have been 
made at regular intervals. 

Two other papers were read and discussed at this 
meeting; namely, "Application of Tool Steel Gear Drive 
for High Speed Motors," by E. S. Sawtelle, vice-presi­
dent, Tool Steel Gear & Pinion Company; and "Naco 
Spun Steel Car Wheels and Their Manufacture," by 
J. T. Kittredge, manager, National Malleable & Steel 
Castings Company, Sharon, Pa. 

Supplementing the morning discussion on journal 
bearings, President Challeen opened a discussion on the 
placing of responsibility for repacking journal boxes 
after cars had been operated through water. It was 
decided by the convention that the operating company 
handling equipment through water would be responsible 
for removing the waste and repacking the journal boxes 
before the cars so operated were put back into inter­
change service. 

A banquet concluded the activities of the first day. 
Musical selections given by the Eastern Michigan Rail­
ways Quartet were much enjoyed, and Henry R. Cordell 
made an address which was filled with humor, although 
he struck a serious note in his discussion of safety. · 

The second day's business meeting was held in the 
assembly room of the Ohio Brass Company's general 
offices. At this session a questionnaire which had been 
previously mailed to the members of the association was 
discussed in detail. Several new standards of opera­
tion were adopted as a result of general opinion, the 
most important of which was the adoption of the 27-inch 
wheel for city service .. 

At the close of this business session officers for the 
coming year were elected. In recognition of excellent 
work done during the past year, A. J. Challeen was re­
elected president, and E. J. Jonas vice-president. Fol­
lowing this meeting a luncheon was served in the cafeteria 
of the Ohio Brass Company. Luncheon was followed 
by a tour of inspection of the company's foundries and 
machine shops. 

An auxiliary trip of inspection was made on the day 
before the convention opened by delegates representing 
thirteen railways. These men started from Cleveland in 
a bus chartered from the Cleveland-Akron-Canton Bus 
Lines, going to Sharon, Pa., as guests of the National 
Malleable & Steel Castings Company. 
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Monthly and Other Financial Reports 
Operating Operating 
Revenue Expenses Taxes 

$ $ $ 

Market Street Railway, San Francisco, Cal. 
March, 1930........ 809,658 680.035a .......• 
March, I 929.. . . . . . • 822,436 691, 166a ...... .. 
12mo.end.Mar.,1930 9,572,827 9,016,97la ....... . 
12 mo. end. Mar., 1929 9,661,460 •.•.... . a ....... . 

Jacksonville Traction Co,, Jacksonvlllc, Fla. 
February, 1930 90,293 68,575 
February, 1929....... 96,057 76,164 
I 2 mo. end. Feb., 1930 I, 132.832 923,458 
l2mo.end.Feb., 1929 1,187,548 962,346 

llonolulu Rapid Transit Co., Honolulu, T. II, 
February, 1930....... 82,620 51,782 
February, 1929....... 84.525 48,624 

2 mo. end. Feb., 1930 169,477 106.289 
2mo. end. Feb., 1929 173,132 100,216 

Chicago Surface Lines, Chicago, Ill. 
March, 1930......... 4,792,936 4,529,014 
March,1929 ......... 5,478,280 4,251,192 

9,069 
9,545 

108,002 
107,094 

8,819 
12,758 
17,638 
25,620 

United Kallways & Electric Co., Baltimore, Md. 
March, 1930......... 1,484,031 1,001,977 147,521 
March, 1929......... 1,460,771 979.245 151,752 

3mo.end. Mar., 1930 4,256,860 2,917,456 420,850 
3 mo. end. Mar., 1929 4,135,425 2,858,033 418,457 

Boston Elevated Railway, Boston, Mass. 

Gross 
Income 

$ 

Net 
Income 

$ 

129,623 72,867 
131,270 70,626 

1,555,856 858,530 
1,394,866 655,384 

11,905 ....... . 
8,778 •....•.. 

95,172 63,095 
111,719 60,646 

22,968 
24,321 
47,739 
49,696 

11,141 
13,100 
24,084 
27,255 

263,922 214,275 
1,227,088 222,744 

349,499 
347.648 
954,994 
901,495 

81,082 
66,357 

123,455 
53,345 

February, 1930....... 2,764,782 1.923,654 135,821 710,118 18,035 
February, 1929....... 2,801,609 2,014,647 143,955 647,064 53,li35 

Department ofSlreet Rall.,·ays, Detroit, Mich. 
Marcb, 1930......... 2,032,503 1,676,643 65,099 
March, 1929......... 2,443,222 1.990,391 62,545 
12mo.end. Mar., 1930 25,473,102 20,331,761 758,622 
12mo:end. Mar., 1929 25,512,219 20,099,836 768,286 

299,022 149,881 
397,111 265,607 

4,490,703 2,781,689 
4,863,064 3,039,020 

Twin City Rapid Transit Company, Minneapolis, 1'Unn. 
3 mo. end. Mar., 1930 3,579,496 2,539,930a . . . . . . • • 1,039,566 
3 mo. end. Mar., 1929 3,763,826 2,666,280a . . . • . • . . 1,097,546 

433,611 
463,036 

Fonda, Johnstown & Gloversville R.R., Gloversville, N. Y. 
February, 1930....... 85,460 62,802 4,800 23,562 
February, 1929........ (85,144 60,704 7,840 19,315 

1,751i 
lll,084 
11,651 
li4,657 

2mo. end. Feb., 1930 180,135 130,820 9,600 50,676 
2 mo. end. Feb., 1929 174,367 125,489 15,680 38,358 

B~ooklyn-1'lanhattan Transit System, New York, N. Y. 
March, 1930......... 5,153,556 3,243,489 353,488 1,623,550 849,685 
March, 1929... •• . . • . 4,222,986 2,638,395 292,482 1,460,286 712,816 
9mo.end. Mar., 1930d 45,326,553 30,068,995 2,947,461 12,964.215 5,986,172 
9mo.end. Mar., 1929 36,023,524 23,254,505 2,511,749 11,028,718 4,697,675 

Brooklyn & Queens Transit System, New York, N. Y. 
March, 1930......... 1,970.570 1.525.494 119,617 
March, 1929......... 2,071,507 1,687,707 113,695 
9 mo. end. Mar., 1930 17,653,096 13,878,279 1,033,734 
9mo.end. Mar., 1929 17,952,129 14,880,654 967,260 

lludson & Manhattan R,R., New York, N. Y. 
March, 1930......... 1,078,807 531,327a .•••••.. 
March, 1929......... 1,091,214 546,208a ...•.••• 

3mo.end.·Mar., 1930 3,159,261 1,580,962a ....•••• 
3 mo. end. Mar., 1929 . 3,144,641 1,593, 934a .•...•.• 

Interborough Rapid Transit Co., New York, N. :Y. 

345,543 224,761 
292,065 164,427 

2,931,226 1,800,071 
2,298,088 I, 140,789 

547,480 212,760 
545,006 208,945 

1,578,299 574,712 
1,550,707 543,728 

February, 1930....... 5,758,313 3,530,575 201,846 2,025,891 1i91 ,466 
February, 1929....... 5,569,751 3,309,333 200,690 2,059,726 267.611 

8mo.end.Feb., 1930 47,915,484 29,911,581 1,614,802 16,389,100 1,i.'W,964 
8mo.end.Feb., 1929 45,313,307 28,193,370 1,603,521 15,516,415 1,121,661 

March, 1930... .. .. .• 6,436,421 3,902,136 262,622 2,271,662 199,385 
9mo.end. Mar., 1930 54,351,905 33,813,717 1,877,425 18,660,762 1,630,349 

NewYorkRallways,NewYork,N, Y. 
January, 1930........ 457,586 428,713a •••••••. 
January, 1929. .•• . . • 491,959 463,0640 ..••.•.. 
February, 1930....... 410,838 388,816a .....•.. 
February, 1929....... 446,822 417,000a •.•..•.. 

2mo.end.Feb., 1930 868,424 817,530a .....•.• 
2 mo. end. Feb., 1929 938,781 880,062a .....•.• 

28,873 34,114/ib 
28,895 33,495b 
22,022 39,96ib 
29,822 46,768b 
50,894 7 4,196b 
58,719 80,li43b 

New York, Westchester & Boston Ry., New York, N. Y. 
February, 1930.. •. . • . 189,794 109,845 24,715 
February, 1929....... 173,549 121,483 19,686 

2mo.end.Feb., 1930 401,117 232,486 49,023 
2 mo. end. Feb., 1929 364,384 252,335 38,480 

55,787 171,766 
33,003 169,087 

120,880 338,1161 
74,914 341,704 

Third Avenue Railway, New York, N. Y. 
February, 1930....... 1,138,330 885,472 85,384 185,456 63,lill 
February, 1929...... . I, 173,098 909,000 

8mo.end. Feb., 1930 l0,064,774 7,780,159 
8 mo. end. Feb., 1929 10,223,779 7,914,433 

83,206 298,882 68.71i1 
710,235 1,731,054 307,063 
725,021 1,734,552 307,lli4 

Philadelphia Rapid Transit System, Philadelphia, Pa. 
3mo.end. Mar., 1930 13,830,657 10,573,l37a .•.•••.• 3,459,279 3,219,229 

Galveston-Houston Electric Railway, Houston, Texas 
February, 1930....... 40,121 22,843 2,604 
February, 1929....... 46,575 25,045 2,567 

14,676 ..•..•.• 
18,961 

l2mo.end.Feb., 1930 572,912 324,854 32,477 
l2mo.end.Feb., 1929 635,463 361,211 31,730 

215,773 .. i;'i,988 
242,520 li8,61i3 

Houston Electric Company, Houston, Texas 
February, 1930....... 259,882 165,109 
February, 1929....... 264,573 168,729 
12 mo. end. Feb., 1930 3,360,970 2,076,664 
12 mo. end. Feb., 1929 3,355,195 2,081,378 

22,505 72,268 ...•.•.. 
25,233 70,610 ....... . 

269,119 1,033,052 635,647 
290,707 983,109 571,573 

Operating Operating 
Revenue Expenses 

$ $ 
Taxes 

$ 

PacUlc Northwest Traction Co., Seattle, Wash. 
February, 1930.. ..... 72,097 56,359 
February, 1929...... . 64,336 58,856 
l2mo.end. Feb., 1930. 979.000 710,943 
l2mo.end.Feb., 1929 878,212 746,357 

Calgary Municipal Railway, Calgary, Alla. 
2mo. end. Feb., 1930 181,756 107,046 
2 mo. end. Feb., 1929 . . . . . . . . . ...... . 

Edmonton Radial Railway, Edmonton, Alta. 

4,050 
3,571 

54,879 
51,311 

February, 1930 ...... . 75,916 
76,979 

161,151 
156.092 

45,917 ....... . 
February, 1929 ...... . 

2 mo. end. Feb., 1930 
2 mo. end. Feb., 1929 

43,343 ....... . 
98,939 ....... . 
89,601 ....... . 

Gross 
Income 

$ 

Net 
Income 

$ 

11,685 ....... . 
1,906 ....... . 

213,176 97,510 
80,543 63,137 

74,710 22,611 

29.998 
33,636 
62,211 
66,490 

30,020 

2,771 
5,288 
5,098 
8,794 

Ontario llydro-Electrlc Rys., Essex District, Windsor, Ont. 
3 mo. end. Jan., 1930 293,370 235,863 . 1,403 56,104 3-5,890 
3 mo. end. J an., 1929 . . .. .. .. . . . . .. .. .. . . . . . . . . 27,641 c 

Saskatoon Municipal Railway, Saskatoon, Sask. 
2 mo. end. Feb., 1930 87,823 51,688 3,474 
2 mo. end. Feb., 1929 . . . . . . . . . .•..... 
a Includes taxes. b Before adjustment bond interest. 

d Ineludes Brooklyn & Queens Transit System. 

32,661 7,726 
• 15,714 
c Before renewals. 

Paris Sub.way System Expands 

EXTENSIVE additions to the Paris subway system, 
or the "Metropolitan," as it is better known, are 

under way. In order to reach certain sections in the 
city which have been inadequately served, some 31 km. 
(19.2 miles) of lines are being constructed. The program 
has been accelerated on account of the Colonial Exposi­
tion which will be held next year in the Bois de Vin­
cennes. Besides these, the demolition of the ancient 
fortified wall has removed the barrier to expansion of 
the city and has created a demand for rapid transit to 
the centers of the adjacent communities. The Depart­
ment of the Seine, by action of Dec. 24, 1929, created 
a transportation district enabling the extension of sub­
way lines beyond the old limits established by the walls. 
In all, fifteen projects for extensions have been made, 
totaling 33 km. (20.5 miles), and carrying most of the 
existing routes beyond their present terminals at the city 
gates. 

The Nord-Sud subway company, which originally was 
independent, has been merged with the Metropolitan, and 
on Jan. 1 of this year became an integral part of that 
system. In general, the routes of the Nord-Sud are 
non-competitive and serve to extend the network of 
subway lines which cover Paris. The total length of 
existing lines, including the Nord-Sud, is now approxi­
mately 123 km. (76.3 miles). 

The principal construction within the city will be 
extensions of Routes 8 and 9 under the Grand Boule­
vards from the Opera and Chaussee d'Antin stations, 
where they respectively terminate, to Place de la Repub­
lique, in a two-level, four-track subway. From there 
Line 8 will continue to the Bois de Vincennes at the 
entrance to the exposition. . 

Another important piece of construction being carried 
on is the extension of Route 7 from Ponte Marie, under 
the Seine to Place· d'Italie, and thence to the borough 
hall of Ivry. Route 10 is being extended from the 
Odeon to Place J ussieu, with a connection to the exten­
sion of Route 7 at Place Monge. 

The construction in general is of reinforced concrete 
with an arch type roof, a single tunnel containing the 
two tracks. The sections under the Seine and along its 
banks are of the cast-iron sectional type. 
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Careful organization and ac­
curate scheduling of work 
enabled Cleveland Railway 
to rebuild track on Euclid 
Avenue in record time 

Accurate Work Schedules 

Permit Speedy 
FREQUENTLY it happens that there is occasion 

for unusual speed in rebuilding track on an im­
portant business thoroughfare in the congested 

section of a large city. Such operations require un­
usual concentration of equipment and special organiza­
tion of the various labor gangs required, together with 
a most careful scheduling and planning of every phase 
of the work, in order that it may be completed within 
the time limit set. As track reconstruction on a large 
scale interferes with both car and vehicular traffic, as 
well as the ·conduct of normal business, it is a matter 
of serious concern to the merchants on the street 
involved. It is to the interest of the railway, the 
abutting business houses and the general public that 
the normal use of the street be interfered with as little 
as possible. 

A problem of this nature recently confronted the 
Cleveland Railway in connection with the rebuilding 
of its tracks in Euclid Avenue, between East Ninth and 
East Fourteenth Streets. The methods that were em-

ployed in the solution of this problem were unusual 
but effective. 

This work involved the replacement of slightly more 
than 1,200 lin. ft. of double track on what is probably 
the heaviest traveled street in Cleveland both as regards 
street railway and vehicular traffic. The old track 
was paved with asphalt and bituminous concrete pave­
ment laid on a concrete base. It was constructed of 
102-lb. T-rail on shallow steel ties. This track had 
itself been laid on top of an older steel tie track with 
concrete base, all of which had to be completely re­
moved. The new track was constructed with A.E.R.E.A. 
standard 7-in. 122-lb. girder grooved rail, with joints 
electric welded by the carbon-arc hand-feed method. 
The ties were pressure-treated, creosoted red oak on 
2-ft. centers, with tilted tie plates on every tie. Rail 
was fastened to the ties with screw spikes and clips, 
the ties being prebored. Tierods were installed every 
6 ft., and joint baseplates were provided under every 
joint. The track was laid on a coarse slag base which 
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Replacement of 1,200 Jin. ft. of 
track on Euclid Avenue in busi­
ness section of Cleveland was 
completed in 49 hours. Break­
down of equipment during work 
was avoided by careful inspection 
prior to start. Operations were 
arranged to follow each other in 
close sequence. Vehicular traffic 

Unloadin0 • 
Rails and Ties ~ l l 

suffered no interruption 

llemov. l\,,,,ment 
□arlc B,..,aker 
llearingor,llooding 
P<,vement Hand 
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Clark Breaker 
RemoveTmck 

Borner and Derrick 

Excav01tion 
flectric Shovel 

Rolling Subgmde 
anci Ballast-

Laying Track 

l5urfacin13 and 
Aligning 

Concn,tin0 

Poivin9 

' 
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had been placed on a thoroughly rolled sub­
grade, and then this slag also rolled to a 
depth of 8 in. The tamping of the track 
and surfacing was done with 2 in. of fine 
slag, dampened to assist in compacting 
under the ties. The track was concreted 

•.;;::;;::;;:::::: Schedule Legend: Acfita/ 
Potvin9 Go,nas 

k'J,,ckerl' lt H<11ers 
!Yor,ono lt 1/of<'V 

15am,ere ""~renno 

between ties and to the top of the rail clips, 
and was paved with·• granite block. The 
blocks along the outside of the outer rail of 

Operations were scheduled to follow each other in dose sequence 

each track were bedded directly in green concrete and 
also backed up with concrete to the depth required 
for abutting asphalt pavement outside the track area. 

The main retail business stores in the territory 
affected were closed on Saturdays during 
the month of August, and plans were ac-
cordingly made to do the work during 

Aug. 11. During reconstruction, the cars were rerouted 
over tracks located one block south of their regular 
route, but the movement of vehicular traffic on Euclid 
Avenue was not interrupted for a single minute in either 

direction. A great deal of credit was due 
the city Police Traffic Department for its 

that month. The eastbound track was 
rebuilt first, work being started at 8 p.m. 
on Friday, Aug. 2, and the final pavement 

By 

H.H.GEORGE 

co-operation in enforcing temporary no­
parking regulations and in k e e p i n g 
through traffic moving. 

The scheduling of the various oper-
Superintendent of Way 

Cleveland Railway 

rr rack Reconstruction 
of the new track was completed at 9 p.m. on Sunday, 
Aug. 4. The work on this first track included the re­
moval of the pavement and its concrete base in the devil­
strip, but did not include the repavement of the devilstrip. 
The work on the second track started at 8 p.m., Friday, 
Aug. 9, and the last pavement of the track, including the 
entire devilstrip, was completed at 6 p.m. on Sunday, 

ations required the most carefuly study and consideration 
of the limitations of each piece of equipment. It meant 
a thorough check of the mechanical condition of the 
equipment to guard against and minimize the possi­
bility of delay in the schedule due to breakdown of 
equipment. The wisdom of such a check was proved 
during the course of the two week-end operations, no 

Electric shovel digging out the old track 
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Work train delivering material 

breakdown occurring during the 
first week-end and only one during 
the second, this being the failure of 
a concrete mixer, which involved a 
loss of time of two hours in this and 
subsequent operations. 

From a study of the accompany­
ing schedule chart, it will be seen 
that each operation was scheduled to 
follow the preceding one in a reg­
ular sequence and in close order. 
Each gang was continually pressing 
the operation ahead of it to · keep 
out of the way, and was constantly 
on its toes to keep out of the way 
of the gang behind it. The tabu­
lation shows how the three eight­
hour shifts were scheduled to take 
up where the previous gangs left 
off, and also how all equipment was 
scheduled for arrival at the job. The 
deviation from this schedule was 
surprisingly small. 

Pertinent figures for these oper­
ations are given in the following 
table. In this connection it should 
be noted that, in each case, the 
hours given represent a 25 per cent 
excess over actual hours worked, 
this being the bonus given all hourly 
labor on the job as a premium both 
for speed and for the fact that these 
men worked steadily through the 
rain, nights and on Sunday. It was 
felt that the over-time allowance was 
fully justified and well earned. The 
base rate for labor was 55 cents per 
hour. The over-time represented 
an extra labor cost of exactly $1 per 
foot of track rebuilt. In each in­
stance the equipment hours reported 
included all idle or waiting time. 

Summary of Man and Equipment T ime 

Total coot--material. ... . .... ... ... . 
- labor .. ...... . ... ... .. . 

Total. .. ....•........•...•..... 

Total number of feet, single track .... . 
Average coot of lineal foot . . . ....... . 
Man-hours required . . . . . . .... . .. .. . . 

Motor-truck bouro ........ .. . .. .. •. . 
Work-car bours ... . .. . . ............ . 
Derrick-oarbours . .. . .............. . 

Air-compreeeor houni ... .. .......... . 
Acetylene-burner hours ....•• ..... . .. 
Clark concrete-breaker hours .... . ... . 

Electric .. hovel hours ... . .. ......... . 
Roller hours . • ... . •. .. • •............ 
Power-l{rader hours ..... . .......... . 

Rail-grinder hours .. • . ..... ......... 
Concrete-mixer hours .. .. . .. .. . ..... . 
Welding-marhine houre ... .......... . 
Thermit-welding hours .. .. .•....•... 

$20,8◄ 5 . H 
12,021.66 

$32,867 . 00 

2,403.4 
$13.68 

15, 772 

280 
1,633 

210 

372! 
145 
I H 
259 
32 
28 

120 
77 

394 
51 

Concentration of mechanical equipment permitted speedy :work 

Schedule of Euclid Avenue Reconstruction Work 
(W eetbound Track) 

Foreman 
J. Croyle . ...... . 
J . :\lurphy ................ . . . 
C. Rosa ... ................ . . . 

t ~if~'i;y: ::.·.·.::: ·. ·. ·.: ·.: ·.: ·. ·. 

M. Klockert ................ . 
J . Maiers . . •..•.............. 
J . Verriana ... ........... · ... . 
W.Daley .. .................. . 
D. Palermo ................. . 
J. Gamierc . ................•• 

Derrick (new rail) •...........• 
Derrick (new rail) ...... ...... 
Air compressor ... •. .......... 
Clark breaker No. I .... . , ..... 
Clark breaker No. 2 ........ ... 
Burning car . .. . .... ..... ..... 
Derrick (old rail) .. .•..•...... 
Shovel. .. .... . ........ .....• 
Roller-grader .......... ...... 
Concrete mixer .. . ............ 

·Material 
Slag, 3 in . ...••• •.. ......... 
Fine ela11, for tamping ........• 
Ties (dnlled) ... .... ........ . 
Tiee (blank) . .. .. . .. ... .... . 
Rail ... . . . .•....... ........ 
Plates (tie) ..... . .......... . 
Plate• Goint) ............... . 
Spikes (screw) .............. . 

~;if:~::::::::::::::::::::: 

TRACK GANGS 

Number 
of 

Sub-
Number 

of 
,--Starting----.. 

Foremen 
4 
5 
3 
4 
5 

Pavers · 
8 
7 
7 
7 
7 
7 

Laborer!! 
60 
65 
60 
60 
65 

Time 
8 p.m. 
6 a .m. 
2 p.m. 

10 p.m. 
6 a.m. 

PAVING GANGS 

18 6 a .m. 
18 6 a .m. 
13 9 a .m. 
12 9 a .m. 
15 12 m. 
15 12 m. 

EQUIPMENT 

~ Time on Job--. Start 
8 p.m. Aug. 9 8 p.m. 
8 p.m. Aug. 9 8 p.m. 
8. 30 p.m. Aug. 9 8. 30 p.m. 
8 .30 p.m. Aug. 9 8 . 30 p.m. 
8 . 30 p.m. Aug. 9 8 . 30 p.m. 

10.30 p.m. Aug. 9 10.30 p.m. 
10 .45 p.m. Aug. 9 10. ◄ S p.m. 
12 m. Aug. 9 2 a.m. 
2 a.m. Aug. 10 4 a.m. 

11.30 p.m. Aug. 10 12 p.m. 

Date 
Aug. 9 
Aug. 10 
Aug. 10 
Aug. 10 
Aug. II 

Aug. 11 
Aug. II 
Aug. 11 
Aug. I I 
Aug. II 
Aug. I I 

Date 
Aug. 9 
Aug. 9 
Aug. 9 
Aug. 9 
Aug. 9 
Aug. 9 
Aug. 9 
Aug. 10 
Aug. 10 
Aug. 10 

BILL OF MATERIAL 

Quantity 
350:tons 
100 tons 
530'.only 
84 only 

1,21 !(feet 
I, 142 only 

42:only 
l4

1
kegs 

13,kegs 
42pair 

Car9 
19 
6 

2 

Material 
Bolts .•••.•.•.• .•. •..... .. . 
Rods (tie) .••.•..•........ .. 
Gravel (plu• out•ide) .... . . . . 
Cement .. ..•.... • .•..•.. ..• 
Block 0tranite) . .... ... . . .•.• 
Block, granite (beaden) .. ... . 
Slag (fine), pavement ..... .. . 
Sand .... . ......•..•••...•. • 
Special Hat steel tie plates, Hn. 
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,-- Finishing -----.. 

Time 
6 a.m. 
2 p.m. 

10 p.m. 
6 a.m. 
2 p.m. 

Fini.sh 
9 p.m. 

Date 
Aug. 10 
Aug. 10 
Aug. 10 
Aug. II 
Aug. 11 

Aug. II 
Aug. II 
Aug. 11 
Aug. II 
Aug. II 
Aug. II 

Date 
Aug. 9 

9 p.m. Aug. 9 
10 a .m. Aug. 10 
2 p.m. Aug. 10 
◄ p.m. Aug. 10 
◄ p.m. Aug. 10 

Aug. 10 6 p.m. 
9 p.m. Aug. 10 
1 a.m. Aug. II 
4 p.m. Aug. II 

Quantity 
2kegs 

204 only 
400 tons 

1,700 bags 
1,250eq.yd 

l05eq.yd 
90 tons 
63 tons 
20 only 

Cars 

is 
jj 
I 
5 
31 



Use of Dynamometer Successful 
in Stringing Trolley Wire 

Experience in Cleveland shows that correct 
tensions can be obtained by testing when the 
wire is cut in. Failures experienced have been 
very few since this method has been used 

By ANGUS G. SCOTT 
Assistant Superintendent of Overhead Lines 

Cleveland Railway 

XL trolley wire on the Cleveland Railway is strung 
with the use of a dynamometer. Under climatic 
conditions in that city it has been found very 

satisfactory to use this method, and the appearance of 
the overhead indicates that the tensions obtained are 
very uniform. 

One important point to observe in stringing wire is 
to have a tension sufficient to provide a good running 
surface for the trolley wheel, and yet not to exceed the 
elastic limit of the wire. Under no circumstances should 
the ultimate strength be exceeded, even in the most 
severe weather likely to be encountered in winter. In 
order to be sure that the tension is kept at the proper 
point, a table has been worked out for copper and for 
phono-electric wire, calculated for 85 deg. from 30 deg. 
F. to 90 deg. and for 10, 20 and 100 deg. Table I, 
which appears with this article, gives the calculated ten­
sion to which the trolley wire must be drawn when it is 
erected. 

It will be remembered that as the temperature rises 
the wire will increase in length and if the temperature 
falls it will decrease. Accordingly, when the wire ex­
pands the tension will decrease, and when the wire 
contracts it will increase. The temperature-tension table 
included herewith has been figured to compensate for 
this change of tension with temperature. For instance, 
standard hard-drawn trolley wire, strung at 60 deg. F. 
should be pulled to a tension of 1,700 lb. If the tem­
perature falls to 10 deg. the tension in the wire will 
increase to about 2,500 lb. If the temperature falls to 
zero or below, wire less than 0.25 in. in diameter or equal 
to the opening in the No. 00 gage furnished the line 
crew will pull apart and break. 

When the wire is pulled to tension with the dyna­
mometer it is necessary to exercise care to bring· it to 
the value indicated in the table. If the tension is in­
creased, the wire will reach its breaking strength at a 
higher temperature. Accordingly, wire which has been 
worn to a diameter of 0.25 in. would not be safe at 
temperatures reached in the· climate of Cleveland. On 
the other hand, if the tension is decreased the wire will 
be too slack and will wear out quickly. 

The dynamometer used in stringing wire is of the 
Chatillon spring type. This dynamometer has a small 
range of error, one calibrated showing 50 lb. high on a 
2,500-lb. pull and increasing in a constant ratio. For 
convenience in handling, each dynamometer is carried 

Table I-Trolley Wire Tension to Be Obtained by Use 
of Dynamometer 

Temperature 
Deg. F. 

10 
20 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

100 

No. 00 Gage 
Copper 

2,500 
2,350 
2,200 
2,100 
2,000 
1,925 
1,900 
1,825 
1,700 
1,625 
1,550 
1,475 
1,400 
1,325 
1,250 
1,100 

No. 00 Gage 
Phono-electric 

2,950 
2,750 
2,550 
2,450 
2,350 
2,250 
2,150 
2,050 
1,950 
1,850 
1,750 
1,700 
1,600 
1,500 
1,400 
1,200 

No. 0000 Gage 
Copper 

3,900 
3,650 
3,425 
3,325 
3,200 
3,100 
3,000 
2,900 
2,750 
2,550 
2,400 
2,275 
2,100 
2,000 
1,900 
1,625 

in a box made for it, along with a special link having a 
double clevis for attaching to the dynamometer and to 

. the clamp which is fastened to the wire. The box also 
contains a thermometer for ascertaining temperature at 
the time the tension is read. 

When the tension on the wire is to be tested where 
already in service, one side of the dynamometer is at­
tached to the wire, using the special clamp and link 
which is provided for the purpose. Blocks are attached 
to the dynamometer and are pulled steadily until the first 
slack appears. The dynamometer is then to be held at 
this point and the scale is read. This procedure is fol­
lowed whenever it is desired to ascertain if the wire is 
maintained at the proper tension. 

When new wire is being pulled to tension, the same 
procedure is followed, except that care must be taken 
not to pull the wire-far beyond the desired tension, nor to 
lose any of the tension while cutting in the spliced or 
dead ends. It also is essential not to jerk the'wire while 
pulling it in to tension. The wire is pulled up to about 
SO lb. more than the desired tension to allow for slacking 
off in attaching. 

Since it is essential that the tension be made to cor­
respond with the one which has been figured out for 
the particular temperature at which the wire is installed, 
particular emphasis is laid on the necessity of reading 
the thermometer whenever the dynamometer reading is 
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taken. If this is not done, the accuracy of the plan is 
sure to fail. 

Another precaution that must be taken to insure against 
damage is that the wire must not be pulled to tension 
o~ curve~, in i~tersec~ions, or against badly worn trolley 
wire, until an mspecbon has been made. If a wire re­
maining in place appears to justify, the new wire may 
be pulled to tension. The lineman must use his judgment 
in doing this. For instance, it is unwise to pull No. 0000 
wire to tension at the point where it connects with No. 
00 standard wire. Instead, it is necessary to absorb 

Table II-Relation Between Breaking Strength and 
Wear for No. 00 Wire, Phono-electric and Copper 

Vertical 
Copper Phono-Electric 

Diag. 
diameter Area, Oil • Oil • 
of worn sq.in. C .C I c.C I 

wire, mils :.& bn . :i:j C :.Qbll. ~ C 

"' c..c C 0 
"' c..c C 0 o·- o·-~~- u .., ::!~- u.., 

i:o :;; i:o :;; 

• 364.8 0. 1046 5,520 New 8,200 New 

• 300 
Above 

0.08108 4,280 Good 6,360 new 
copper 

~ 275 
Still 

0.07214 3,810 Fair 5,650 above new 
copper 

~ 
Above 

250 0.0633 3,340 Dan- 4,960 good for 
gerous copper 
---

200 Renew 
wire 

~ 200 0.0466 2,460 Down 3,650 Dangerous 

~ Must 
150 0.0311 1,640 Down 2,435 come 

down 

M_aximum life, No. 0000 wire: Breaking strength 4,400 on 
maximum. Vertical diameter 300 mils""to 285 mils. 

Maximum life, No. 00 wire; Breaking strength 2,900 on maxi­
mum. Vertical diameter 230 mils. Area 0.055 sq.in. 

enough of the tension on the No. 0000 ~ire, by attach­
ing the fitting before splicing it into the No. 00 wire. 
By following these simple instructions no difficulty has 
been experienced in the use of the dynamometer in 
stringing wire. 

WHEN WIRE SHOULD BE RENEWED 

In determining whether worn wire is to be renewed 
or not, reference is made to a chart which has been 
prepared for the purpose. This chart is reproduced 
herewith. It will be noted that copper wire is given 
four classifications: New, good, fair, dangerous. When 
the vertical diameter of the No. 00 wire is less than 
200 mils, it must be renewed. High-strength phono­
electric wire, it will be noted, has a much greater break­
ing strength and may be allowed to remain in the line 
until it reaches a considerably smaller diameter than the 
copper wire. Phono-electric wire of 150 mils vertical 
diameter must be renewed. 

Built-Up Compromise Joint* 
BY H. BRAGG 

Principal Assistant Engineer 
United Railways & Electric Company 

Baltimore, Md. . 

SATISFACTORY results have been obtained in Bal­
t_imore from the use of a compromise joint made by 

placing a baseplate to span the space between the ties, 
and built up under the low rail with plates. The base­
plate, liftplates and base of the rail are welded together 

t<c ·· ·· ··-·--·· ·:p1/?.-;;.T/ __________ 29' -----·----······--s,,;/;;:x:-··---·--·-'>I 

0 0 0 

0 

Compromise joint with baseplate spanning space between 
two ties and low rail supported by two liftplates 

by the electric arc process. An accompanying illustra­
tion shows a compromise joint recently made where a 
9-in. rail was joined with a 7-in. rail. Varying widths 
of plates are used to provide the necessary welding shelf. 

Flashing Danger Lights on Tower 
Trucks* 

BY H. A. BROWN 
Foreman Return Circuit, Switch and Sig11al Division 

Cleveland Railway 

T OWER trucks of the switch and signal division of 
the Cleveland Railway have been equipped with a 

device which flashes all of the electric danger lights 
mounted on the vehicle. These lights are intended to 
prevent collisions when repairs are made at night on the 
overhead construction. The flasher was made from an 

r,------, 
II I 
11 t 
1: 6--volt I i I elecfric I 
11 windshield I 
11 cleaner I 
11 I 

i --ij t 
-,L -- __ _) 

Fiber block) 

Electric windshield wiper is used as flashing apparatus for the 
red lights on trucks of the Cleveland Railway 

old 6-volt windshield wiper which was provided with 
contacts mounted on a fiber block and placed below the 
wiper in such a manner that each sweep of the wiper 
arm makes and breaks the circuit to the red danger 
lights. The device is mounted in.. a water-tight box 
placed beneath the fl9or board, where it is out of the 
way. It is controlled by a conveniently placed snap 
switch. 

*Submitted in ELECTRIC RAILWAY JOURNAL Prize Contest. 
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Tilting Bench for Cont~oller 
Repairs* 
BY E. J. JONAS 

Superintendent of Equipment Cincinnati S treet Railway 

INSTEAD of installing a hoist to raise controllers to 
the overhaul bench, the Cincinnati Street Railway has 

devised an adjustable stand upon which the controller is 
placed in a nearly vertical position, and which is then 
tilted until the controller is in a horizontal position 40 in. 
above the floor. The framework consists of two trian­
gular sides made of angle iron, with a cradle for the 

Tilting controller workbench used in shops of the 
Cincinnati Street Railway 

controller pivoted between the upper apexes of the side 
numbers. The cradle is provided with a flange at one 
end upon which is placed the bottom of the controller to 
be overhauled. The shopman then raises the controller 
to a horizontal position by means of a lever, and inserts 
a pin to hold the cradle stationary. This device has an 
advantage over a fixed workbench and hoist in that it 
can easily be moved to any desir(_!d location in the shop. 

Switch Tongues Built Up by 
Welding* 

BY G. E. PICKLESIMER 

Supervisor of Switches and Signals Roadway Department 
Gevrgia Power Company 

SWITCH tongue heels of the Georgia Power Company 
are kept up to the surface of the rail by inserting 

shims as needed. When the heel is worn about ¼ in. 
the tongue is taken out and the under side of it built up 
with / 6 in. high-carbon steel, hammering the hot metal 
down to a taper of approximately 1 in 75, depending 
on the length of the tongue. The tongue is then allowed 
to cool, after which it is ready for service until it is 
worn to such an extent that this operation must be 
repeated. 

,-Air pocked 

L- A 
i!!!-Tapered approximately I in 75 

Worn switch tongues are repaired by welding shim to under side 

It will be noted that an air pocket is left under the 
tongue and just forward of the pin. This is done so 
that whole shims of the same diameter as the heel of the 
switch, can be used. Otherwise it would be necessary 
to use half shims at the heel of the tongue and this 
would be very unsatisfactory as they soon work out of 
place. If the entire heel of the tongue were built up and 
a whole shim used it would not give the bearing at the 
heel which is desired. 

The Georgia Power Company has at present 300 
switch tongues which have been built up by this welding 
method and are giving satisfactory service, not causing 
any trouble except for the occasional installation of 
shims. This method of building up was inaugurated 
in 1923 and until that time switch tongues had to be 
inspected weekly in order to adjust the shims. 

Window Guard Painting Machine* 
BY TERANCE SCULLIN 

S11perintendent Buildings and Eq11ipment Cleveland Railway 

FASTER painting of wire-mesh window guards is 
now done in the paint shop of the Cleveland Railway 

by means of a simple device which both dips and brushes 
the paint on. the screen. The window guard is pushed 
by hand into the right end of a trough, as shown in an 
accompanying illustration, down underneath the roller 
into the center of the tank, which immerses it completely 
in the bath. Further pushing brings the guard in con­
tact with the sloping bottom, which directs it up and 
out of the paint between two motor-driven brushes, ro­
tating at 120 r.p.m. From this point the guard is pulled 
through the rest of the way from the o~posite end and 

Window guards are painted at a rate of 3% sets per hour by one 
man using this machine in the shops of the Cleveland Railway 

then hung up to dry. Dipping alone would leave an ex­
cess amount of paint on the guard, forming beads when 
dry, then when the surface of any of these beads was 
broken fresh paint would be exposed, spotting any cloth­
ing with which it came into contact. Brushit_1r, aids in 
preventing damage claims from this cause. Previously, 
all window guards were painted by hand, one side at a 
time. This method was exceedingly slow and not nearly 
as thorough as the present system. A workman with 
this machine can paint 3½ sets of window guards in an 
hour, where formerly it required one man 2¾ hours for 
a set. The approximate cost of this machine is $25, 
exclusive of the motor. 

*Submitted in ELECTRIC RAILWAY JOU RNAL Prize Contest. 
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Stand Facilitates Bus Motor 
Adjustment* 
Bv Hoy STEVENS 

~1,perintendent of Maintenance Motor Coach Department 
Cleveland Railway 

IN ORDER to facilitate motor and general repair 
work_ on heavy-duty high-capacity coaches, such as the 

White 54A or the Yellow Z240, the mechanic's stand 
illustrated has been developed by the bus division of the 
Cleveland Railway. The dash and front fender con­
struction of large buses make it impossible for_ a me-

For making adjustments on motors of large buses a stand for the 
mechanic has been made in the shops of the Cleveland Railway 

chanic standing on the floor to lean over or between 
the fender and body and do any work on the motor. 

This stand is so built that it can be mounted on the 
front wheel over the tire. Due to its small size and the 
cut-out in the center for the hub cap of the wheel there 
is little or no danger of slipping. It makes a convenient, 
safe and portable stand for the mechanic while making 
repairs or adjustments, placing him in a position where 
he can reach the motor and other units with little diffi­
culty. The step is not expensive and it has been fottnd 
valuable in making minor operating repairs. 

Removing Trucks from Cars 
on Hoists* 
BY J. MUNFORD 

Electrical Foreman Ottawa Electric Railway 

CONVENIENT apparatus· for moving trucks out un­
der power from beneath cars on hoists in the shops 

of the Ottawa Electric Railway has been designed, a 
spare 801-E-4 line switch and some old car resistance 
units being used. The switch and resistance units are 
placed under the platform of the middle pit of the three 
which are in the shop. A hand-operated control is placed 
on a pit column where a clear view of the three pits 
can be hacf. Cable runs from the junction box in conduit 
sunk in the cement floor to the three pit. outlets. From 
there a SO-ft. piece of No. 12 flexible wire is connected 
to the cutout lead on the motor by means of a battery 
clamp. A reversing switch, made from a K-10 reverse 
cylinder cut in half, is· mounted with fingers and chairs 
to a portable board with an iron back, which is hooked 
onto the side of the truck frame to give a ground con-

* Submitted in ELECTRIC RAILWAY JOURNAL Prize Contest. 

Wiring diagram of motor 
connections for remov­
ing trucks of cars on 
hoists in the shops of 
the Ottawa Electric 
Railway 

,SO'Np. 12, 
• flei- m ptf, -------·····-· 

70amp. 
ru~e 

nection. Three flexible leads each 3 ft. long are provided, 
with battery clamps attached, connecting to the three 
remaining motor leads. A kick on the cross-bar, which 
is welded to the cylinder shaft, is sufficient to reverse 
the trucks. This apparatus has been in constant use 
in the shops for two years and has given very satisfac­
tory service. 

Pressure Lubrication of Overhead 
Trolley Wire 

MARKED success has attended the use by the Eastern 
Michigan Railways of a new method of lubricating 

overhead trolley wire. The apparatus used for this pur­
pose consists of a spray nozzle attached to the trolley 
harp of a line car and connected by flexible hose with 
a reservoir tank at one end of the car body. A pressure 
of 20 lb. per square inch is maintained in the reservoir 
by tapping the regular air supply of the car. Under the 

Apparatus used by Eastern Michigan Railways for applyin~ h_ibri• 
cant to trolley wire, showing receptacle to catch excess hqmd 

trolley harp a receptacle is provided to catch any excess 
lubricant. The lubricant itself, called "Lubrion," is made 
in the form of paste, which is mixed with water in the 
amount of 1 lb. to 1 gal. After being sprayed on the 
wire the water evaporates leaving a dry deposit, which 
neither collects dust and grit nor acts as an insulator, as 
compounds containing oil or grease sometimes do. The 
lubricant is manufactured by the Efficiency Products 
Company, Detroit. 
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. 
Special Armature Nut Wrench 

BY W. R. McRAE 

Superintendent of Rollitog Stock and Shops 
Toronto Transportatwn Commission 

A SPECIAL sleeve wrench has been designed for 
service in the shops of the Toronto Transportation 

Commission, for the removal of GE-80 armature body 
nuts. The top part of sleeve is cut out to fit over projec­
tions in the armature nut, and is also threaded on to the 
lower part, the latter hei11g held firmly to shaft by means 

-
Special wrench developed by the Toronto Transportation Com­

mission for removmg armature nut from GE-80 motor 

of two set screws. The thread on the sleeve has the 
same pitch as the armature nut, so that when the wrench 
grips the slots in the sleeve and turns, the top part of 
sleeve screws on to the lower fixed portion, as the 
nut loosens. The old method of removal of these nuts 
caused considerable breakages, whereas the method de­
scribed eliminates breakage and is a great time saver. 

Center Bearing Lubrication 
Simplified 

BY H. s. \VILLIAMS 

Assistant S11perinte11dent of Equipment 
Department of Street Railways, Detroit 

T UBRICATIOl'\ of center bearings of car trucks is 
L made easy by a method developed by the Depart­
ment of Street Railways, Detroit. In the type of bear­
ing to which this method has been adapted, no king 
pin is used. The bearings are locked together by means 
of a horizontal pin of cold rolled steel which occupies 
a groove turn in the lower half. The purpose of this 
is to prevent the entrance of grit to the bearing surface 
as the plate has been made of case-hardened steel ground 
smooth. The lower half of the center bearing is pro­
vided with a copper tube which leads outward to the 
extreme end of the thrust bolster. This outer end of 
the tube has a Zerk fitting. All that is then necessary 
to apply the lubricant is a Zerk gun. A central chamber 

Final period of 

Maintenance Contest 
begins May 1 

You have three more months to get in the run­
ning for the Annual Awards. 

Don't delay. Send in -your ideas at once. 

0 

lie b o/f spring 
'0./6(0.065)8. W.-6. 
f'inside ctiam. 
4fvrns 

lJ'rree lengf~-.. 

0 

' , 
~: J/sfove 

I!!? bolfond 

--- !J_d: 

J~f,:m.darctf Zerk rif!ingwithJ~ta~~½, 
fa -- becorr,edfo'7vorlerbrcmngonopen 

sideof"car 

Zerk fitting used by Department of Street Railways, Detroit, 
for lubrication of truck center bearings 

i5 provided with holes leading from the bearing sur -
faces so that any excess oil will tend to flow into this 
chamber, thus giving the added advantage of an oil 
reservoir. For this reason it is important that a groove 
be turned in the upper member of the center bearing 
opposite the oil groove opening. Unless this is done, 
it is possible that the oil tube will become plugged. 

Preventing Loose Breaker Tips* 
BYE. C. McGINNIS 

Electrical Foreman 
Dallas Railway & T erminal Campany, Dallas, Tex. 

CAR failures have sometimes occurred in Dallas when 
the lower contact arm of a line breaker came loose. In 

the type of breaker with which this has happened the con­
tact arm is bolted to the operating arm to form a unit 

Spring/ 
We/,i or hraze) 

I 
(Braided 
shunf 

By welding the. lower contact arm of the line breaker to the oper­
ating arm, · a source of failures has been eliminated in Dallas 

which swings upward to close the circuit. The abutting 
surfaces are corrugated to make possible adjustment for 
wear of the contact tips, the two parts being held to­
gether with a capscrew and lock washer. Continued 
operation loosened the screw, allowing the contact arm 
to drop down and prevent closing of the circuit. 

It was found that the tips wear out before an adjust­
ment is necessary. Accordingly, it was decided to braze 
the contact arm permanently in place against the operat­
ing arm and dispense with the adjustment. This method 
has been found satisfactory, and has eliminated a source 
of trouble. 

*Submitted in ELECTRIC RAILWAY JOURNAL Prize Contest. 

ELECTRIC RAILWAY JOURNAL-May, 1930 
285 



Gun Used for Electric Track Switch 
Lubrication* 

BY H. A. BROWN 

Foreman Return Circuit, Switch a11d Sig11al Division 
Clevela,uJ Railway 

PROPER lubrication of the electric track switch 
mechanism located in the ground box has been facili­

tated on the Cleveland Railway by use of a specially 
designed lubricator for the levers and bushings. The 
bushings are sealed at the bottom by welding them to 
a circular steel disk. A hole ¼ in. in diameter is drilled 
through the center of the lever pin and tapped on the 
upper end to accommodate an Alemite grease fitting. 
When the parts are assembled, grease is forced down 
under pressure through the center of the lever pin and 
up between the outer surface of the lever pin and the 

Alem:te grea~e gun for lubricating electric track switches on 
the Cleveland Railway 

bushing in a manner similar to that followed in greasing 
automobile shackle bolts. This method of lubrication has 
proved very satisfactory in service, forcing out all col­
lected dirt, preventing water from entering the bushing, 
permitting a much closer adjustment of the mechanism, 
and providing thorough lubrication without the removal 
of the various parts. 

New Products for the Railways' Use 
New Ratchet Jack 

T HE Buda Company, Harvey, Ill., 
has j11st placed on the market a 

new ratchet jack, known as No. 615, 
which replaces the old style Buda 
No. 6. This new jack, furnished 

Double• acting, 
15-ton jack re­
cently placed on 
the market by the 
Buda Company 

primarily for heavy section or extra 
gang service, is of 15-ton capacity, 
double acting, 31 in. high with a 20½ 
m. nse. 

operator mashing his fingers between 
the top of the rack and the frame. 

Terminal for Brush-Holder 
Leads 

A NE\V cable terminal has been 
developed by the Westinghouse 

Electric & Manufacturing Company 
to strengthen the leads where they 
enter the brush holder. The break­
ing of leads at this location is fre­
quently due to the cable becoming 
nicked while removing the insulation. 
At this. point stresses are concentrated 
and in time slight movements of the 
leads during service will cause failure 
to occur. One end of the new ter­
minal is made large enough to fit over 
the insulation of the cable. This part 
of the terminal has four saw cuts 
which permit it being clamped to the 
cable. The bending which takes place 
in the lead to that part outside of the 

This jack weighs only 88 lb., hav­
ing fewer parts than the old-style jack. 1 
The lever sockets are cast integral 
with the side plates. The lever socket Cable breakages are avoided with this new 

terminal for brush-holder leads devel­
oped by the Westinghouse Electric 8' 
Manufacturing Company 

is made of electric cast steel, heat­
.treated. 

The new design has a special safety 
feature, in that the stop for the rack 
bar is located in the base of the jack, 
thereby avoiding the possibility of the 

terminal is thus localized and prevents 
the cable from bending and breaking 
at its weakest point. The small end 
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has an inside diameter sufficient to 
take care of the diameter of the bare 
cable and an outside diameter of the 
proper size to fit into the brush 
holder. It is important that the large 
end of the terminal be clamped to the 
cable so as to hold ~t securely, other­
wise the cable will not be strength­
ened and the trouble with broken 
leads may occur. 

Low Jack for Raising Buses 

A FIVE-TOK hydraulic jack 
which is 7irr in. high when col­

lapsed has recently been placed 011 

the market by the B!ackhawk Mamt­
facturing Company, Milwaukee, \Vis. 
This is known as Thlodel M-7.3. A 
telescopic lift of 7-il.,s in. gives a total 
height of 14¼ in. To facilitate plac­
ing and removing, the jack is pro­
vided with a sled base and with a 
lantern type handle which gives it a 
comfortable grip. The saddle is ser­
rated and forms an integral part with 
the plunger. The total weight is 

Hydraulic 5 • ton 
jack with sled 
base and lantern­
type handle suit­
able for lifting 
low axle buses 



25½ lb. with a 34-in. two-piece handle. 
A heavier type jack, the D-8.7, is 

designed to lift 12 tons and is 8¾ in. 
high. It has a single Ii ft of 5 in. and 
a 3-in. handscrew extension, or a total 
height of 16¾ in. The carrying 
weight of this model is only 31½ lb. 

Improved Catenary Clip 

GREATER clamping power with 
freedom from obstruction to 

current collectors are features of the 
new duplex hollow screw catenary 
clip manufactured by the Ohio Brass 
Company, Mansfield, Ohio. This 
device is used to suspend the trolley 
contact wire from the secondary mes­
senger wire on compound catenary 
systems. Screw heads do not project 
on either side of the clamp, affording 
a trim appearance, and offering no 
obstruction to current collectors. On 
sharp curves, this ·characteristic is of 
considerable value as it will clear a 
pantagraph or wheel at any angle. 

I 

Catenary clip made by the Ohio Brass 
Company has countersunk screw, giving 
more freedom to passing collectors 

Because the screw is entirely below 
the surface, it is possible to place it 
much closer to the trolley wire, thus 
obtaining the necessary strength with 
a thinner and lighter cross-section. 
The device is made of high-strength 
bronze or Flector malleable iron. 

Portable Mortar Flow 
Pulsator 

FOR use in the construction of all 
types of concreted track the 

International Steel Tie Company has 
brought out a new type of portable 
mortar flow pulsator. This consists 
of an electric motor, on the shaft of 
which are carried two eccentric fly­
wheels. The motor is set in a U­
shaped frame which is placed on the 
head of the rail with the armature 
shaft parallel to the rail. In making 
either limited or extensive repairs, the 

Apparatus designed by the International 
Steel Tie Company to \·ibrate concrete 
used in track construction has an elec• 
tric motor with eccentric flywheels 
mounted on the armature shaft 

portable pulsator can be used to vi­
brate a sand-cement grout of a small­
aggregate concrete, filling the voids 
under and around the rail base. 

Double Deck Observation Bus 
Developed by Pickwick 

DIFFERING in many important 
respects from previous designs a 

new 53-passenger double-deck obser­
vation coach has been developed by 
the Pickwick Motor Coach Works, 
Los Angeles, Cal. The new vehicle, 

Upper deck of Pickwick observation coach, 
showing reclining seats deeply uphol­
stered and covered with velours 

which has a wheelbase of 246 in., is 
designed for intercity service. Un­
loaded weight is 17,000 lb. and the 
loaded weight is estimated to be ap­
proximately 25,000 lb. The total 
length is 33 ft., width 8 ft., and height 
9 ft. 10 in. Although the new vehicle 
has practically twice the carrying ca­
pacity of the 27-passenger Pickwick 
de luxe coach, the cost of operation 
is said to be no greater. 

A baggage compartment is pro­
vided at the rear of the lower deck. 
Seats are of the reclining type deeply 
upholstered and covered with velours. 
A lavatory is located just behind and 
below the driver's compartment. As 
in the Pickwick "Nite Coach," a 
buffet can be installed in the front 
entrance passage so that meals can be 
served on portable tables if desired. 

The body is of all-metal construc­
tion employing duralumin extensively. 
A six-cylinder Sterling "Petrol" 
engine, rated at 150 hp. and at 1,500 
r.p.m., is used. The engine is so 
mounted that it can be removed easily 
and a complete new power plant in­
stalled in a short time. 

Double-deck Pickwick observation coach seating 53 passengers and weighing 25,000 lb. loaded 
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NEWS of the Industry 
LATE NEWS 

San Diego, Cal-The San Diego Elec­
tric Railway is reconstructing double 
track on Market Street, between Third 
and Fourth Streets and will follow im­
mediately with reconstruction ?n Un i­
versity A venue between F lorida a~d 
Thirtieth Street, as the first two umts 
of its $300,000 1930 program. 

+ 
Washington, D. C.-Public works e;nd 

utilities construction contracts durmg 
first three months of 1930 were the 
largest in five years, representing com­
bined valuation of more than $303,000,-
000 an increase of 56 per cent over fir st 
qu;ri.er of 1929, according to Secretary 
of Commerce Lamont. 

+ 
New York, N. Y. - The Nassau-

Broad Street link of the Brooklyn­
Manhattan Transit Corporation subway 
is now 80 per cent completed. Bids for 
completion of the Fulton Street and 
Broad Street stations will be received on 
May 9. The new line extends from the 
B.-M.T. tunnel at the Battery to a con­
nection with the B.-M.T. system at the 
Municipal Building, to serve as a short­
line downtown service eliminating the 
need of sending trains up Broadway to 
the Sixtieth Street tunnel to Queens. 

+ 
New Haven, Conn.-The Connecticut 

Company has petitioned the Public Utili­
ties Commission for authority to substi­
tute service by bus for through railway 
service between Hartford and Middle­
town and to substitute servic'e by bus 
for trolley service in Middletown. 

+ 
Uniontown, Pa. - When the West 

Penn Railways completes its new $500,-
000 terminal and track relocation pro­
gram in Uniontown during July, there 
wilt be a community celebration. Work 
on the new terminal has progressed 
rapidly. 

+ 
Seattle, Wash. - Ordinances appro­

priating $63,000 for reconstruction of 
Municipal Railway tracks on Pike Street 
and on West Spokane Street are before 
the Citv Council. The work on \Vest 
Spokane Street is to be a part of the 
grade separation development. It is 
estimated to cost $42,000. 

+ 
New York, N. Y. - The Board of 

Transportation states that the Eighth 
Avenue subway wilt be open for fully 12 
miles of its main length, between 
Broadway and 216th Street on the north 
and Fulton Street on the south, by the 
middle of July, 1931. 

+ 
Niagara Falls, N. Y. - The Public 

Service Commission has suspended the 
tariff filed by the International Railway 
proposing increased fares here to and in­
cluding Aug. 14 next, unless otherwise 
directed by the commission. There will 
be a further hearing on the schedule, 
which proposes an 8-cent fare in place 
of 5 cents, with two tickets for 15 cents, 
at Buffalo on April 28. 

(Late News Continued on Page 290) -

New Chicago Unification 
Franchise Almost Ready 

Financial Provisions of New Ordinance StilJ to Be Settled 
Before Measure Goes to Council. Negotiations 

Conducted in Liberal Spirit 

AMO NG the important points just set­
tled in connection with the new co­

ordination ordinance for Chicago was 
agreement on the financial return to the 
new company, according to the plan 
suggested by Attorney Fisher. The sec­
tion provides a "fair and reasonable 
return" to the new consolidated com­
pany, but during the first three years it 
shall not be more than the separate 
companies earned last year, plus the 
same rate on new money invested. Any 
excess earnings are to be used to reduce 
the capitalization of the company. Dur­
ing the three years a minimum of $65,-
000,000 is to be spent on extensions and 
betterments. 

The regulatory commission is to deter­
mine the "fair and reasonable return" 
after the initial three-year period, and 
any excess shalt be turned over to the 
transit trustee of the city. The com­
pany will be permitted to appeal to the 
courts from the ruling of the commission 
on returns. 

Present fares will continue under the 
new franchise. This will mean a 7-cent 
fare on the surface tines and a IO-cent 
fare 011 the elevated roads. Three cents 
wilt be charged for a transfer from the 
surface to the elevated lines, with free 
transfers from the "L" to the street 
{:ars. Transfers between the surface 
lines and the feeder buses will be free, 

COMING MEETINGS 
April 29-May I-United States 

Chamber of Commerce, Washing­
ton, D. C. 

May 14-15--Association of Elec­
tric Railway Equipment Men, 
Middle Atlantic States, Scranton, 
Pa. 

May 20-21-Public Utility Ad­
vertising Association annual con­
vention, Washington, D. C. 

June 16--National Association 
of PU1 chasing Agents, annual con­
vention, Chicago, Ill. 

June 23-26--American Electric 
Railway Association, 49th annual 
convention, San Francisco, Cal. 

June 29-July 6- International 
Transport Congress, \Varsaw, 
Poland. 

July 23-25- Electric Railway 
Association of Equipment Men, 
Southern Properties, Nashville, 
Tenn. 

Aug. 13-14-Wisconsin Utilities 
Association, Milwaukee, Wis. 

but transfers between the buses and the 
elevated Jines will cost 3 cents. 

An unexpected provision, inserted last 
week, obligates the new consolidated 
company to remove the elevated struc­
ture in the loop, Chicago's central busi­
ness district, after the subways to be 
built by the city have obviated need of 
the "L" there, and when its value has 
been amortized. 

(Co11tinued on Page 291) 

$1,000,000 Oregon Project 
Approved 

Authorization for the Oregon Electric 
Railway to construct its proposed extension 
in Linn County, and to operate in that 
county over the Southern Pacific company's 
line, has been given by the Interstate Com­
merce Commission. 

The act of the commission opens the way 
for a $1,000,000 railroad development 
planned for many months. The proposed 
line would tap a great area of fine timber 
in the Santiam Valley, on the west slope 
of the Cascades. 

Actual construction of track would start 
from Lebanon. The full project calls for 
steel clear to Cascadia, on the Santiam, a 
distance of 39 miles. There also would be 
the branch to a short distance above Hol­
ley in the Calapooia Valley, 14 miles; the 
Whitcomb branch of 8.5 miles and the 
McDowell Creek branch of 5.5 miles. 

In addition, the Oregon Electric has 
an application pending for an extension 
into the upper Siuslaw Valley south an 
west of Eugene, in Lane County, that in 
volves more than $1,000,000. 

Speeding Up Central Territory 
Freight Service 

Overnight freight service betwee1 
Fort \Vayne, Ind., and Cleveland, Ohio 
has been started by the Fort \Vayne 
Lima Railroad and connecting electri 
railways. Through cars leaving For 
\Vayne at 3:30 p.m. daily arrive i 
Cleveland early the following mornin 
The same fast schedule is maintaine 
in the opposite direction. The schedul 
is arranged to make connections at For 
\Vayne with fast freight runs to an 
from stations on the Indiana Servic 
Corporation Lines, Union Tractio 
Company of Indiana and connection 
beyond. Cars in this new service ar 
operated over the Fort Wayne-Lim 
Railroad to Lima, Ohio; Cincinnati 
Lake Erie Railroad to Toledo, and Lak 
Shore Electric Railway from Toledo t 
Cleveland. 
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Free Discussion of 
Problems of the 

Small-City Railway 
With the view of obtaining a collective 

picture of the situation the committee on 
small-city operation of the Transportation 
and Traffic Association met in New York 
in a three-day session starting April 2. 
Chairman Spurr outlined a procedure, pre­
viously agreed upon, under which each 
member present took the witness stand and 
outlined the conditions on his property, sub­
ject to examination and cross-examination 
by the chairman, Leslie Vickers, economist, 
and the other members present. Any and 
all questions were admissible. The pro­
ceedings were confidential. More than 
twenty members and guests were present 
from properties under· public ownersh ip, 
under public trusteeship, as separate units, 
and as units of holding corporations. 

Among the subjects discussed were past 
and present earnings, franchise obligations, 
taxation, paving requirements, public rela­
t ions, fares, power rates, financial and 
corporate set-up, operating practices, and 
the place of the bus in the scheme of things. 
While the substitution of buses for trolley 
cars has in certain instances relieved com­
panies from unduly burdensome paving 
and track rehabilitation work, the intro­
duct ion of the bus has been accompanied 
by a variety of troubles peculiar to that 
vehicle. Some operators reported, however, 
that the public has taken more readily to 
an increase in fare where buses have been 
substituted. The weekly pass has been 
well received on a number of properties 
and has served to stimulate traffic and 
stabilize the passenger movement. From 
the standpoint of public relations, operators 
favor many riders at low fares to a smaller 
1mmber of higher rates. 

Members present expressed themselves 
as highly pleased with the procedure fol­
lowed and with the results obtained. Hope 
was expressed that a similar series of con­
ferences might be held in the future. 

Company Would Reopen 
St. Louis Wage Agreement 

The St. Louis Public Service Com­
pany has notified officers of the Amal­
gamated Association that the company 
desi res to re-open the existing wage 
scale and working agreement which ex­
pires on May 20. The agreement pro­
vides that either side may serve notice 
of its intention to re-open the agreement 
within 30 days of any expiration date. 

Stanley Clarke, president, says the 
railway has no desire to decrease wages, 
b?~ mereJy wants to clarify certain pro­
v1~1ons . m the_ award_ made by the 
Missouri Public Service Commission 
several months ago when the state body 
arbitrated a dispute between the com­
pany and the union. 

The execut ive board of the union on 
April 17 voted not to re-open the con­
tract although not satisfied with the 
wages and working conditions fixed by 
~he commission. This feeling is re.fleeted 
111 a letter by the union in which the 
company is asked to withdraw its re­
quest that the working agreement be 
re-opened at this time. 
. 1:'he union said that if the company 
ms1sts on a reconsideration of the agree­
ment, the workers will then request that 
other sections be re-opened. The union 
also rtates that the Public Service 

Commission is not acceptable as an 
arbitrator if the union and company are 
unable to settle matters by conference. 

Here's Another Point of View 

T HE editor of the railway publi­
cation intended for distribution 

to the public is always preaching 
to us to park our machines at home 
and ride the street car. Why do not 
the officers of the railway do that 
and spend 8 1-3 cents and help their 
company? Not ice the machines 
around the railway building and fig­
ure three passengers to a car; what 
a difference it would make in a 
month's time! No, no, the officials 
are too good to associate with the 
common public.-From a letter to a 
da ily newspaper editor. 

Sale of Seattle-Tacoma Road 
Ordered 

The Puget Sound Electric· Railway, 
once operating between Tacoma and 
Seattle, Wash., has been ordered sold at 
public auction on June 16, by Judge 
Cushman, of the federal district court. 
No minimum price has been fixed. 
Agreement between two litigants, the 
Old Colony Trust Company, plaintiffs, 
and the Puget Sound Power & Light 
Company, defendants, that the property 
should be sold free of encumbrances, is 
believed to have precipitated the order 
of sale. The light company agreed to 
cancel its long-term leases for power 
line rights in event a sale is negotiated. 
When the line went into the hands of a 
receiver, Judge Cushman ordered service 
maintained until December, 1928, when 
it was shown that the road could not 
be operated at a profit. Receivers' cer­
tificates are outstanding in the amount 
of $50,000. 

Poster Competition Successful 
in Binghamton 

A wards have been made in the poster 
competition fostered recently by the Triple 
Cities Traction Company, Binghamton, 
N. Y. There were two major awards, 
first and second, and eight honorable men­
tions. The contest provoked much com­
ment favorable to the company. The con­
test was not altogether premeditated. For 
several years the company used a standard 
size advertising <;a_r _card which fits. into 
a frame placed on the signal box in front 
of the passenger as he is about to leave 
the car, a location also in plain sight of 
seated passengers. Previously this space 
was used for company notices, transfers, 
safety, red cross, and the like, but about 
three months ago the company put in a 
clever verse signed "From a Patron." 
Other patrons immediately wanted to see 
if they could not get into print. None, 
however, was willing to permit the use of 
his name. By February the supply had 
become so great that a change of copy 
became imperative every week. This led 
to the thought "Why not have a contest 
for the Binghamton Central High School?" 
Safety and service were suggested as the 
principal subjects, the results to be judged 
by three members of the "Panorama" staff 
-a I-iigh School magazine. Prizes were 
filled token carriers-twelve 7½-cent tokens 
-four carriers for first. two for second, 
and one each for honorable mention. 
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Adverse Economic Factors Keep 
Portland Receipts Down 

W. H. Lines, vice-president in charge 
of transportation for the Pacific North­
west Public Service Company, Portland, 
Ore., attributes continued good weather 
this spring, coupled with the unemploy­
ment factor, as responsible for the lack 
of appreciable revenue increases from 
the 10-cent fare over 1929 figures, when 
the 8-cent fare prevailed. 

Total receipts for the period, from 
March 6, when the new fare went into 
effect, to March 15, inclusive, were $126,-
802, as compared with $125,660 for the 
similar ten-day period in 1929 under the 
8-cent fare, and $128,823 for the similar 
ten-day period in 1928. 

Receipts for the period from March 
16 to March 25, inclusive, were $118,265 
under the 10-cent fare, as compared with 
$117,637 for the similar period in 1929 
and $121,841 for similar period in 1928. 

Receipts for the period from March 
26 to April 4, inclusive, under the I 0-
cent fare were $124,129, as compared 
with $124,964 for the similar period last 
year and $126,473 for the similar period 
in 1928. 

The unemployment factor, Mr. Lines 
asserted, had been responsible for an 11 
per cent decrease in the number of 
passengers carried during the 8-cent fare 
period immediately preceding the new 
10-cent fare. 

Revenues for the March 6-April 4 
periods listed total as follows: 1930, 
$369,196; 1929, $368,261; 1928, $377,137. 

Columbia Case 
Before U .S. Supreme 

Court on May 2 
A motion to advance the hearing of a 

case from the South Carolina courts 
dealing with the right of regulatory 
authorities to compel the operation of 
railway service at a loss was granted 
by the U. S. Supreme Court on April 21. 
The case has been assigned for argu­
ment on May 2. 

The controversy involves the right of 
the Columbia Railway, Gas & Electric 
Company to abandon its railway in 
Columbia, S. C. Counsel for the rail­
way contends railway service was 
abandoned because of losses sustained 
over a period of years. Notwithstanding 
the losses suffered, the South Carolina 
authorities sought to compel the con­
tinuance of operation. 

Railway attorneys carried the case to 
the Supreme Court on an appeal from a 
mandamus proceeding instituted by the 
attorney-general of the state to compel 
the resumption of operations. The 
Supreme Court of South Carolina held 
that the railway service could not be 
separately abandoned, if the business as 
a whole is profitable. 

The Broad River Power Company, 
which purchased the gas and electric 
properties, says the decision of the state 
court is contrary to the fourteenth 
amendment to the federal constitution, 
since it compels the operation of railway 
service at a loss. Exception also is taken 
by the company to the admission of 
evidence by the state court which pur­
ports to show that the railway, if 
properly managed, could be operated in 
the future at a profit. The company 
maintains there is no evidence to support 
this opinion as to future operations. 



LATE NEWS 
(Continued from Page 288) 

Trenton, N. ].-Governor Larson will 
sign Senator McAllister's bill allowing 
the Bridgeton & Millville Traction Com­
pany to transform itself into a bus line 
withou_t the consent of the municipalities, 
but with the approval of the Public 
Utilities Commission. 

+ 
New York, N. Y.-The Suburban 

Transit Engineering Board reports 
23,000 more suburban passengers are 
being brought into Manhattan daily than 
on corresponding days two years ago. 
New Jersey contributed 318,100 com­
muters, Long Island 167,000 and West­
chester 95,400. 

+ 
. Trenton, N . J.-The Vollmer bill has 

failed to pass the Legislature. The bill 
was intended to repeal the 1929 act, 
which permitted electric railways to de­
duct from franchise taxes amounts equal 
to the fares of police and firemen carried 
without charge. 

+ 
Port Chester, N. Y. - Cornelius N. 

Bliss, New York, has been elected a di­
rector of the New York, Westchester & 
Boston Railway to replace the late Dr. 
A. T. Hadley, a director of the road for 
many years. 

+ 
Denver, Col.-After weeks of advertis­

ing, and the passing out of printed slips 
in the cars, the Denver Tramway re­
routed many of its lines on April l. In 
some cases only the number was changed 
while in other cases both the numbe; 
and routing was changed. In no case 
was there any real withdrawal of service. 
Thirty-four buses are well distributed over 
new or supplanted routes. Some of the 
rail lines heretofore always run with 
cars with two operators, are now on a 
m~e-man car basis. Twenty miles of 
rail route are supplanted with bus service. 

+ 
Rochester, N. Y. - Upon application 

of equity receivers for the New York 
State Railways, Federal Judge Adler 
has signed an order permitting the re­
newal of a labor contract between the 
receivers and the Amalgamated for one 
year from May 1, 1930. 

+ 
University City, Mo.-The City Coun­

cil has voted to prohibit service cars 
between University City and Clayton 
an_d between the Kingsland-Delmar ter~ 
mmus of the Delmar-Olive Street car 
line of the St. Louis Public Service Com­
pany and the University City High 
School at Balsom and Jackson Avenues. 

+ 
~ansas City, Mo. - George Morris, 

tramman for the Kansas City Public 
Service Company, has been re-elected 
by employees to represent them on the 
board of directors for another year. He 
is now starting on his third term. He 
was opposed by Ollie M. Brown of the 
mechanical department. 

+ 
Portland, Ore.-Frank H. Ransom, a 

local lumber man, has been selected by 
the management, and B. A. Green, at­
torney, by the union, to act with a third 
member as a board of arbitration to pass 
upon differences between the Pacific 

;Northwest Public Service Company and 
its tmployees over wages. Other work­
ing conditions are acceptable. 

+ 
Detroit, Mich.-The Municipal Rail­

way will discontinue service to Mt. 
~lemens. on May 1, because patronage 
1s droppmg off. \Vithdrawal of service 
means giving up the right to use tracks 
of the Eastern Michigan Railways. . + 

Roanoke, Va.-A 3-cent transfer for 
those changing from the Vinton Street 
car to the Blue Ridge Heights bus line 
has been put into effect by the Roanoke 
Railway & Electric Company. Both the 
State Corporation Commission and the 
Vinton Town Council approved the plan + . 

Erie, Pa.-The Erie Railways will re­
construct its tracks in Peach Street, 
from 26th Street south to the city limits 
at a cost of $25,000. ' 

+ 
Philadelphia, Pa. - Operating of the 

Broad Street subway for the period from 
Sept. 1, 1928, to March l, 1930, is esti­
mated to have 1ecreased earnings of the 
rest of the Philadelphia Rapid Transit 
Company system $702,820. 

+ 
Springfield, Mass.-The new de luxe 

service from Springfield to Worcester 
a~d Boston _was started on April 18, 
with the Sprmgfie!d Street Railway, the 
Worcester Consolidated Street Railway 
and the Boston, Worcester & New York 
Street Railway co-operating. A schedule 
of 3½ hours between Springfield and Bos­
ton is maintained with a limited number 
of. stops. Three round trips are made 
daily. 

+ 
Philadelphia, Pa.-Subway trains were 

in reg!Jlar operation on April 20, for the 
first time, to the South Street terminus 
of the extension just completed for the 
Broad Street subway, from City Hall 
sou_thward. Beginning April 21 six-car 
trams were run on a three-minute head­
way at rush hours. 

+ 
Albany, N. Y.-Governor Roosevelt 

has veto_ed the. Thayer bill amending 
the Pl!bhc service commission law by 
prov1_dmg that the attorney-general shall 
appomt a people's counsel. 

Macaulay said:-
Men . are :1ever so likely to settle a 
9uest1on rightly as when they discuss 
1t freely. 

Co to the 

49th A.E.R.A. Convention 
at 

SAN FRANCISCO 

JUNE 23 TO 26, INCLUSIVE 

a,_uf participate in disc11,ssio11s 011 

vital transportation questions. 

THREE SPECIAL TRAINS ARE 
BEING PROVIDED FOR YOUR 
CONVENIENCE. 

I 
Detroit, Mich.-Members of the Street 

Railway Commission have set May 1 as 
the day on which the Detroit Motor 
Bus Company must quit competing with 
th~ cars and coaches of the municipal 
railway on Jefferson Avenue. The de­
P:trtment will assign its route on Vernor 
highway to the bus company. 

+ 
New Haven, Conn. - Edmund S 

Wolfe, president of the First Nationai 
Bank, Brid~eport, Conn., has been 
elected a director of the Connecticut 
Company to succeed the late Charles 
G. Sanford. 

+ 
Springfield, Ohio.-Albert S. Richey, 

Worcester, Mass., has been retained to 
s~udy_ the Springfield city transportation 
situation and to help the city to solve the 
p_roblem. From the city's recent adver­
tisements for transportation proposals 
two. bus offers were received. The 
Sprmgfield Railway, now in receivership 
has a franchise which extends to 1938'. 
Through the Cincinnati & Lake Erie 
Railroad it made an offer some time ago 
but_ the city rejected the proposal as un~ 
satisfactory. 

+ 
St. Louis, Mo.-Effective on April 16 

the average speed of cars on the Laclede 
Avenue division of the St. Louis Public 
Service Company was increased to 10.25 
m.p.h., through the elimination of sev­
eral unimportant stops. 

+ 
New York, N. Y.-Representatives of 

the Transit Commission, the Noise 
Abatement Commission and the press 
on April 24 attended a demonstration of 
a noise abatement device attached to 
turnstiles of the Interborough Rapid 
Transit Company at the Grand Central. 

+ 
St. Louis, Mo.-The War Department 

has approved the plans for the construc­
tion of the Illinois Terminal Railroad's 
ne~ western approach to the McKinley 
Bridge over the Mississippi River 
between St. Louis, Mo., and Venice Ill. 
The addition will connect with the' ele­
vated system through the northern part 
of St. Louis to the new subway under 
Twelfth Street. 

+ 
Buffalo, N. Y.-The International Bus 

Corporation has applied to the Public 
Service Commission for a certificate for 
a line from Niagara Square and Niagara 
Street, Buffalo, the route to be an exten­
sion of the Delaware Avenue bus line. 
City consent was granted on April 14. 
The same rate of fare and transfer 
privileges now prevailing on the Dela­
ware Avenue line w11l apply to the pro­
posed extension. 

+ 
El Paso, Tex.-The El Paso Electric 

Company follows the practice of varying 
the color schemes of its cars and buses 
in accordance with a popular modern 
~rend. J;'he object is to arouse greater 
mterest m order to sell transportation 
service more effectively. "Color and 
contrast" says the company "are essen­
tial to the greatest degree of interest. 
This being true of life itself, it follows. 
that the same rule applies to all con­
tacts, including those made in efforts 
to secure business." 

+ 
Holyoke, Mass.-The Holyoke Street 

Railway will discontinue service on its 
Pelham line between East Street, Am­
herst and the terminus at \Vest Pelham, 
on May 1. 
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Terms of Settlement 
of St. Louis 

Bus Strike 
The Peoples' Motor Bus Company, 

St. Louis, Mo., on April 3 resumed 
operation of its 184 buses after twenty 
days of inactivity due to the strike of 
chauffeurs, conductors and shopmen. 
Statements issued immediately following 
the negotiations which resulted in the 
settlement of the strike, made the basis 
of an item in ELECTRIC RAILWAY JOURNAL 
NEWS £or April S, page 59, did not 
reflect accurately the true basis of that 
agreement. The really important feature 
was the agreement of the Amalgamated 
Association to foster ordinances for the 
elimination of service cars and for the 
authorization of a high-class dependable 
substitute service to be operated by the 
Peoples' Motor Bus Company, any im­
provements in wages and working con­
ditions to depend on _co~operation with 
the company towards this objective. On 
this question the company refused to 
modify its stand, the only compromise 
being on the length of the contract. 

There was never any question about 
recognition of the union, because the bus 
company had been bought by the City 
Utilities Company for the avowed pur­
pose of co-ordinating its service with 
that of the railway, and railway em­
ployees would not work in co-ordination 
with a non-union organization. The con­
tract provides, however, that there shall 
be no discrimination between the union 
and non-union employees; that em­
ployees shall not be influenced to be­
come members of the union other than 
by friendly solicitation; and that any em­
ployee attempting to influence any other 
employee £or or against unionism by 
annoyance shall be subject to immediate 
dismissal. 

The company agreed to reinstate all 
men who were out on strike, with the 
proviso that anyone arrested during the 
strike and subsequently convicted of as­
sault should forthwith be dismissed. 

The contract runs for two years and 
provides that wages and working con­
ditions shall remain during that period 
as they were before the strike, unless: 

1. (a) service car competition shall- sub­
i;tantlally cease, and (b) the company shall 
be authorized to operate a de luxe express 
service at a fare not exceeding 25 cents; 
or, 

2. (a) service car competition shall sub­
stantially cease, and (b) the company's 
earnings shall be so Increased thereby as 
to warrant an increase In wages. 

In the event of either of these two 
conditions occurring, the union may on 
thirty days' notice elect to re-open the 
matter of wages and working conditions. 
If re-opened and fixed, there shall be 
no further re-opening until the expira­
tion of the agreement. The wages and 
working conditions in existence prior to 
the strike, including the rates for over­
time and the allowance of one day a 
week off without pay if and when oper­
ating conditions permit, are set out in 
detail as a matter of record. 

Richard W. Meade, president of the 
bus company, issued a statement in 
which he said in part: 

The regretable delay In settling the strike 
was due solely to the unwllllngness of the 
union to adhere to the basis on which ne­
gotiations were originally opened; namely, 
that our existing scale and working condi­
tions must continue until the unfair service 
car competition had been eliminated and 
the company authorized to operate a new 

class of service In substitution for It, there­
by providing additional earnings necessary 
before Increased wages could be paid. 

We Insisted upon a contract that em• 
bodied our existing wages and working con­
ditions, so that there should be no dispute 
about them, and In placing these condi­
tions on record we went out of our way to 
be liberal In construing practices that had 
been subject to some variation. 

During the conferences for the settlement 
of the strike It was very clearly demon­
strated that, beyond the natural desire of 
our employees to secure the exceedingly 

llberal wages and time a llowances enjoyed 
by the employees of the St. Louis Public 
Service Company doing similar work, there 
was little or no discontent among our men. 

The strike being settled and all · differ­
ences adjusted, we now want to give the 
maximum of good service to the people of 
St. Louis and to extend our system In a 
new field where It can supplant the Irregu­
lar and irresponsible mediums that have 
grown up like Topsy because provision 
never has been made for a real scheduled, 
dependable service of rapid mass transpor­
tation. 

Indiana Commission 
Rejects Merger Proposal 

Receivership for T. H. I. & E. and Indian­
apolis Street Railway Follows Disapproval of 
$70,000,000 lnsull Utility Consolidation Petition 

T HE proposed $70,000,000 merger of 
the Insull-controlled Central Indiana 

Power Company properties with the Terre 
Haute, Indianapolis & Eastern Traction 
Company has been denied by the Public 
Service Commission of Indiana on the 
grounds that the merger was based on an 

· unsound financial set up and that it would 
not serve the public interest. 

· Coincident with the rejection of the 
merger petition, insolvency suits were filed 
in two courts by the Westinghouse Electric 
& Manufacturing Company against the 
Terre Haute, Indianapolis & Eastern Trac­
tion Company and its subsidiary, the · In­
dianapolis Street Railway. George C. 
Forrey, Jr., president of the Fletcher 
American Company, Indianapolis, was ap­
pointed receiver of the local railway by 
Judge Chamberlain of the Marion Circuit 
Court. . 

Action against the T.H.f. & E., was 
dismissed when the company sent a check 
to the Westinghouse company in settlement 
of the claim. A new receivership suit 
against the T.H.f. & E. was then filed in 
the Superior Court by the Consolidated 
Collieries Company, Indianapolis. Follow­
ing the hearing on this petition, Elmer W. 
Stout, Indianapolis, was made receiver by 
Judge Milner. 

The receivership suits were not unex­
pected in view of evidence presented during 
the merger hearings that the T.H.I. & E. 
had borrowed more than $2,000,000 in 
short term loans on the hope that the mer­
ger, if approved, would provide a way out 
of its financial straits. While The In­
dianapolis Street Railway was not involved 
in the merger proposal, its common stock 
is owned by the T.H.I. & E. and the im­
provement of the parent company would 
have helped the subsidiary. 

The insolvency proceedings are expected 
to result in the reorganization of the two 
properties and the probable abandonment 
of several weak and losing divisions of 
the T.H.I. & E. The merger was pro­
posed as a solution of these difficulties, but 
when it was denied, receivershiJ.l proceed­
ings were adopted as the only log1cal course 
of conserving assets, protecting creditors 
and providing an orderly procedure for 
reorganization. 

It has been estimated that $7,000,000 of 
new capital will be needed to modernize 
the Indianapolis Street Railway, provide 
new cars and rebuild track. 

In denying the petition the commission 
held the expected earnings were not suffi­
cient to support the projected capitalization 
and that there was no adequate assurance 
of increased earnings to improve the finan­
cial situation of the consolidation. 
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"Anticipation of a substantial' improve~ 
ment in the net earnings of the consoli­
dated properties for the future is ·a matter 
involving · too much speculation and un­
certainty for sound financing of utility 
property," the commission declared. 

Plans for the merger first were an­
nounced in 1925 by Samuel Insull of Chi­
cago and the late J. Randal Morgan of 
Philadelphia. A merger contract was ap­
proved in the summer of 1928, however, 
and the petition was filed Aug. 27 of that 
year. · The first hearing, for organization, 
was held Oct. 9, 1928. Taking of testi­
mony was begun on Dec. 2, 1929, and was 
adjourned on Dec. 10 until March 16. The 
hearings were concluded March 21. From 
the standpoints of time consumed in reach­
ing a decision, mass of evidence presented 
and scope of properties involved, it was 
the largest case in the history of the 
Indiana commission. 

Chicago Franchise 
(Contfaued from Page 288) 

Although reference to a merger of the 
surface and elevated lines with the Chi­
cago Motor Coach Company was 
omitted from the franchise, the text 
neither permits nor prohibits this. 

The powers of the transit trustee who 
will take over the city's $61,000,000 car 
fund and receive and disburse the city's 
compensation of 3 per cent of the gross 
annual receipts of the new company have . 
been defined. The ordinance as now 
written provides that he shall not be 
empowered to buy city tax anticipation 
warrants. His investment ·of the trail­
sit fund must be in city, county, state 
and federal bonds or in securities ac­
ceptable at the federal reserve bank· for 
rediscount, according to one of the 
conferees. 

Plans for the subways have not yet 
been completed. Another month will jje 
required before the drafting of the spe­
cial assessment features of the subwa:y 
ordinance will be finished. After this 
a public hearing must be held to conform 
to the statutes, the assessments spread 
and a confirmation of the plan obtained 
from the courts. 

The work on the financial plan for the 
consolidation of the surface and elevated 
lines· is yet to be finished, b'ut Frank 0. 
Wetmbre, leader of the group of finan­
ciers, predicted that, with the ordinance 
out of the way, negotiations with the 
various bondholders' protective commit­
tees, will be resumed and the financial 
agreement will be reached without fur­
ther delay. 



Accident Figures 
Reported by 

171 Interstate Lines 
The Interstate Commerce Commission 

has compiled a report on accidents occurring 
in interstate electric railway operations 
during 1929 based on returns from the 
171 carriers under the commission's juris­
diction. A report on casualties on inter­
state electric lines formerly was included 
in the commission's annual accident bul­
letins, but this was abandoned a number of 
years ago. The request that the electric 
carriers furnish such information for 1929 
is the result of a demand for bringing 
together all information that may have 
any bearing on the subject of street and 
highway safety. 

The number of car-miles traveled by 
interstate electric carders last year totalled 
256,849,500. Casualties per 1,000,000 car­
miles averaged 1.45 persons killed and 11.95 
persons injured. 1 n a total of 2,675 train 
and train service accidents, 373 persons 
were killed and 3,070 injured. Collisions 
with automobiles at highway grade cross­
ings constituted the principal cause. They 
numbered 617 and resulted in the death of 
175 persons and the injury of 832. Colli­
sions with persons at highway grade cross­
ings numbered 218 and resulted in the 
death of 80 persons, 59 of whom were 
pedestrians, and the injury vf 141. Colli­
sions with automobiles not at highway 
grade crossings ranked third in the number 

of resulting fatalities. In 231 accidents of 
this kind, 50 people were killed and 295 
persons were injured. The 225 persons 
killed in collisions with automobiles were 
the occupants of the automobiles. Colli­
sions with persons elsewhere than at high­
way grade crossings numbered 97, killing 
24, 22 of whom were pedestrians. 

Collisions with other electric cars num­
bered 69, with four killed and 216 injured. 
Seven collisions with steam trains killed 
two and injured sixteen. Collisions with 
other vehicles numbered 15, resulting in 
4 deaths and the injury of 15 persons. 

Only seven passengers carried by the 
interstate electric railways last year were 
killed; five in boarding or alighting, an 
average of .03 per 1.000,000 car-miles. The 
number of passengers injured was 1,346; 
702 in boarding or alighting, an average 
of 5.24 per 1,000,000 car-miles. Casualties 
among employees on duty numbered 24 
killed and 425 injured. Fifty derailments 
resulted in the death of three persons, two 
of whom were employees and one the occu­
pant of an automobile. Sudden stopping, 
starting or lurching resulted in the injury 
of 135 persons, 126 of whom were passen­
gers, and nine trainmen. 

Non-train accidents numbered 2,207, and 
caused the death of sixteen and the injury 
of 2,198 persons. 

Evansville, Ind.-Fire on April 
destroyed the substation on the Boon­
ville, Ind., division of the Evansville, 
Suburban & Newburgh Railway, located 
8 miles east of Evansville. 

Conspectus of Indexes for April, 1930 
Compiled for Publlcatlon ln ELECTRIC RAILWAY JOURNAL by 

ALBERT S. RICHEY 

llllectrlc Railway Engineer, Worcester, Mass. 

Lateot 

Street Railway Fares• April, 1930 
1913- 4.84 7.91 

Electric Railway Materials• April, 1930 
1913 - 100 140.2 

Electric Railway Wages• April, 1930 
1913 - 100 231.7 

Electric Ry. Construction Cost April, 1930 
Am. Eloo. Ry. A,,en. 1913 - 100 203.0 

General Construction Cost April, 1930 
Eng'g Newe-Reoord 1913 - 100 207.1 

Wholesale Commodities (Mar., 1930 
U. S. Bur. Labor Stat. 1926 - 100 90.8 

Wholesale Commodities April, 1930 
Brade treat 1913 - 9.21 11.18 

Retail Food Mar., 1930 
U. S. Bur. Labor Stat. 1913 - 100 150.1 

Cost of Living Mar., 1930 
Nat. Ind. Conf. Board 1914 - 100 157.4 

Industrial Activity Mar., 1930 
Elea. World, kw.-hr. used 1913-25- 100 125.0 

Bank Clearings Mar., 1930 
Outaide N. Y. City 1926 - 100 94.3 

Business Failures Mar., 1930 
Number 2093 
Liabilltiea, Millioru, of Dollars 73.82 

-nie three index numbers marked with an asteri•k 
are computed by Mr. Richey, as follows: Farea index 
la average 1treet railway fare in all United Statea 
eltieo with a population of 50,000 or over except New 
York qt~, and weighted according to population. 
.Street H.aiiway Materiale index ie relative average 
price ol materiale (including fuel) used In •treet 

Month Year Last Five Yeara 
Ago Ago High Low 

Mar., 1930 April, 1929 April, 1930 April, 1925 
7.88 7.75 7.91 7.26 

Mar., 1930 April, 1929 Dec., 1926 Feb., 1928 
141.6 145.0 159.2 139.5 

Mar., 1930 April, 1929 Feb., 1930 April, 1925 
231.7 230.1 231.7 221.6 

Mar., 1930 April, 1929 Nov., 1928 July, 1929 
203.0 200.9 205.7 199.0 

Mar., 1930 April, 1929 Jan., 1927 Nov., 1927 
206.8 203.4 211.5 202.0 

Feb., 1930 Mar., 1929 Nov., 1925 Mar., 1930 
92.1 97.5 104.5 90.8 

Mar., 1930 April, 1929 Dec., 1925 April, 1930 
11.22 12.87 14.41 11.18 

Feb., 1930 Mar., 1929 Nov., 1925 Mar., 1930 
153.0 153.O 167.1 150.1 

Feb., 1930 Mar., 1929 Nov., 1925 Mar., 1930 
158.8 159.8 171.8 157.4 

Feb., 1930 Mar., 1929 Feb., 1929 Aug., 1925 
123.5 135.7 140.4 94.3 

Feb., 1930 Mar., 1929 Oct., 1929 Nov., 1926 
96.5 103.9 111.8 94.0 

Feb., 1930 Mar., 1929 July, 1929 Sept., 1928 
2150 1704 1581 1348 

69.13 36.42 102.09 23.13 

railway operation and maintenance, weighted accord­
ing to average use of ouch materiale. Wageo index i• 
relative average maximum houri wage of motormen, 
conductors and operators on 13 of the largeot etreet 
and interurban railwayo op...-ated in the United 
States, weighted according to the number of eucb men 
employed on theae roada. 
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Work on New Portland 
Ordinance to Start 

An ordinance has been passed by the 
City Council of Portland, Ore., provid­
ing for retention of Carey & Harlan, 
consulting engineers, to appraise the rail­
way property and prepare a service-at­
cost franchise. The stated consideration 
for this work is $18,000. 

The franchise is to be drawn in 
collaboration with the city attorney. It 
must be ready for submission to the 
voters in the general election in Novem­
ber. Chief among contemplated changes 
are that the Portland Electric Power 
Company be relieved of various imposts 
such as bridge tolls, franchise tax and 
possibly others. 

One councilman offered as a counter 
proposal that the city call for bids to 
supply mass transportation by street 
car, trackless trolley or buses, or a 
combination of all three. Carey & Har­
lan will report on this proposal. 

Increased Operating 
Allowance Be£ ore 

Cleveland Council 
The Cleveland Railway on April 21 

made public its executive officers' pay­
roll in deference to requests by members 
of the City Council who are considering 
the increase in the company's operating 
allowance from 29 to 31 cents a car­
mile. The president receives $42,500 a 
y~ar; one vice-president $22,000; another 
vice-president and the assistant to the 
president, $17,500 each. The company's 
chief surgeon is paid $11,000, while 
salaries of $10,800 each go to super­
intendent of stores and materials, 
treasurer, superintendent of the accident 
department, civil engineer, superintend­
ent of personnel, and superintendent of 
buildings and equipment. 

The auditor and three other superin­
tendents receive $9,600 each and three 
other executives $8,400 each. Salaries of 
fourteen others range from $6,600 to 
$4,200. The annual payroll of execu­
tives is $308,400. 

In making public the payroll, Presi­
dent Alexander declared that it repre­
sented only a fraction of the cost of 
operating the company and that the City 
Council itself controls operating costs 
to a large degree by reason of its con­
trol of the service. He says that if the 
operating allowance is not increased the 
railway would have to cease insurance 
and pension payments for employees or 
reduce wages, or both. 

Competition between the Hanna 
Building Company and the Midland 
Bank Building for the privilege of hous­
ing the offices of the Cleveland Railway 
continues to grow in intensity. The 
Hanna Building has offered the same 
amount of space as the Midland Bank 
Building offered at a reduction of $45,-
000 a year in the rent now paid. The 
Midland building is in the Van 
Sweringens' Terminal group. 

In the midst of the councilmanic 
flurry the railway received word from 
Washington that the United States Su­
preme Court had refused to review its 
appeal from the decision of the lower 
courts holding that federal income taxes 
can be levied on the company's interest 
fund. 



PERSONAL MENTION 

Messrs. Palk, Blodgett and 
Dahl Made Vice-Presidents 

Winnipeg Officials Advanced in Recognition 
of Their Long and Valuable Services, Pub­

. Jicly Proclaimed by President Anderson 

AT THE annual meeting of share­
holders of Winnipeg Electric Com­

pany, Winnipeg, Man., held on April 'i, 
Lawrence Palk, W. E. Blodgett and C. 
H. Dahl were elected vice-presidents oi 
the company. Mr. Palk is now vice­
president in charge of executive mat­
ters, :Mr. Blodgett is vice-president in 
charge of finances and accounting, and 
Mr. Dahl is vice-president in charge of 
operation. Each was formerly head of 
the particular department named. Mr. 

L. F. B. Palk 

as a stenographer for the Winnipeg 
Electric Company in October, 1904. He 
was made secretary, secretary and as­
sistant to president, assistant general 
manager in charge of executive matters 
and finally vice-president in charge uf 
executive matters. He is also secretary 
of Winnipeg Electric and associated 
companies. He is a member of many 
societies in Winnipeg. 

For a number of years Charles Henry 
Dahl has been assistant ge~eral man-

C.H. Dahl 

W. E. Blodgett 

Blodgett was comptroller of Winnipeg 
Electric Company. He is also treasurer 
of Manitoba Power Company, Ltd., and 
of Northwestern Power Company, Ltd., 
associated companies, and Mr. Palk is 
also secretary of Winnipeg Electric and 
associated companies. 

ln speaking of the new appointments, 
President Anderson said: 

I am glad to be able to announce that 
at the organization meeting of the board 
of directors the following executive appoint­
ments were made: W. E. Blodgett, vice­
president in charge of finances and account­
ing; C. H. Dahl, vice-president In charge of 
operation ; Lawrence Palk, vice-president in 
charge of executive matters. 

Mr. Blodgett has been the company's 
comptroller for some years. Mr. Dahl has 
been assistant general manager In charge 
of operation, and Mr. Palk has been assist­
ant general manager In charge of executive 
matters, and in recognition of their long 
and valuable services rendered to the com­
pany their appointments with these titles 
were confirmed at the above-mentioned 
meeting. 

Lawrence Frederick Betts Palk 
formerly was secretary and assistant 
general manager in charge of executive 
matters of Winnipeg Electric Company, 
Manitoba Power Company, Ltd., and 
Northwestern Power Company, Ltd. 
Mr. Palk was born in Winnipeg on Aug. 
14, 1885. He commenced his career 

ager in charge of operation. The Winni­
peg Electric Company is the parent 
company of Manitoba Power Company, 
Ltd., and Northwestern Power Com­
pany, Ltd., which operate electric rail­
way, light, power and gas utilities in 
Manitoba. Mr. Dahl was born in 
Appleton, Minn., on Feb. 12, 1888. He 
was educated at Marinette high school, 
Marinette, Wis., and Oshkosh Teacher's 
College. He is a B.A. of Wisconsin 
University. He went to Canada in No­
vember, 1919, and started with the Win­
nipeg Electric Company as statistician. 
In that capacity he familiarized himself 
with the operations of the various utili­
ties to such an extent that he was 
rapidly promoted. He was president of 
the Winnipeg Lions Club in 1926 and 
1927, and in 1929 was elected president 
of the Canadian Electric Railway As­
sociation. 

William E. Blodgett, comptroller of 
Winnipeg Electric Company and treas­
urer of the Manitoba Power Company, 
Ltd., and the Northwestern Power Com­
pany, Ltd., has had long experience 
with public utilities. Previous to i1is 
start with the Winnipeg Electric Com­
pany in September, 1920, he was secre­
tary-treasurer of the Utah Light & 
Traction Company. Mr. Blodgett is a 
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native of \Visconsin and learned ac­
counting in business institutions of Wis­
consin and Minnesota. He was account­
ant for the Twin City Rapid Transit 
Company when he accepted a position 
with the Utah Light & Traction Com­
pany. He filled the positions of pay­
master, statistician, chief clerk, assistant 
secretary and chief clerk to the general 
manager. In 1914 when the Utah Light 
& Railway Company was consolidated 
with the Salt Lake Light & Traction 
Company he continued as chief clerk to 
the manager of the new company, and 
in 1916 he was elected secretary and 
treasurer and was placed in charge of 
the accounting department. He held 
that position until his appointment as 
comptroller of the Winnipeg Electric 
Company. 

+ 
W. F. Miller Made Comptroller 

at Spokane 
W. F. Miller, who has been auditor 

of the Washington Water Power Com­
pany, Spokane, Wash., for several years, 
has been elected comptroller. In his 
new position the duties of auditor will 
be merged with those of comptroller, 
calling for closer contact with the 
financial affairs of the company, in addi­
tion to the regular departmental 
accounting. 

L. E. Morse, formerly secretary and 
assistant treasurer, has been elected sec­
retary-treasurer. 

The Washington Water Power Com­
pany controls the Spokane United 
Railways. 

+ 
R. M. Feustel Heads South Shore 

Robert M. Feustel has been elected presi­
dent of the Chicago, South Shore & South 
Bend Railroad, and Samuel Insull, Jr., has 
been elected chairman of the executive com­
mittee. Samuel Insull is chairman of the 
company, and the vice-presidents include 
William A. Sauer, Charles W. Chase, 
Morse DellPlain and Ralph H. James. 

The members of the newly created execu­
tive committee are : Samuel Insull, Samuel 
Insull, Jr., Robert M. Feustel, Britton I. 
Budd, Bernard J. Fallon, Charles E. 
Thompson, and Hal M. Lytle. 

The stockholders of the company voted 
at the annual meeting to increase the num­
ber of directors from nine to thirteen. 
Samuel Insull, Jr., Hal M. Lytle, E. Van 
Arsdel, and L. B. Andrus were elected 
new directors. 

+ 
Engineers Complete Boston­

Worcester Rehabilitation 
Cyrus B. Buchanan and Jerome Rich 

of the Buchanan & Lang Company, have 
concluded their connection with the 
Boston, Worcester & New York Street 
Railway. Mr. Buchanan went to Fram­
ingham after the receivership of the 
railway to take charge of its reorganiza­
tion. Under his direction many changes 
and improvements were brought about. 
The entire roadbed between Boston and 
Worcester has been improved, obsolete 
equipment and property done away with, 
and new service started, not only on the 
original line but through the establish­
ment of a bus service on the Post road 
from Boston to Worcester and New 
York. Messrs. Buchanan and Rich 
leave to undertake other work for the 
company which they represent. 



N. J. Scott Heads New England 
Operators 

In some respects N. J. Scott, the new 
president of the New England Street Rail­
way Club, is a law unto himself as man­
ager of the Connecticut Company at Hart­
ford. True, that city is only one of the 
many in which the company operat«:s, but 
it is one of the most important, 1f not 
really the most important. Let others con-
test that point. . . . 

Mr. Scott is known far and wide m his 
community and favorably, too. The Hart­
ford division is largely Mr. Scott and Mr. 
Scott, with due respect to others, is largely 
the Hartford division. If by chance one 
address him by letter, back comes a reply 
on company paper, and the sole name on 
it is N. J. Scott, manager. Th~t's the 
recognition Mr. ScotC gets from his com­
pany. It is well deserved. 

If Mr. Scott were politically ambitious 
he could probably be mayor, unless per­
chance to attain that office one must be a 
native of Hartford County., That would 
let Mr. Scott out. But to all intents and 
purposes he is a native. Hartford beckoned 
to Mr. Scott when he was twenty years old. 
He acknowledged the salute by entering 
the employ of the Hartford Street Railway 
as a conductor. That was in July, 1896. 
This he did after he was graduated from 
the Knowlton High School. He was born 
and educated in Canada. 

A mathematician would discover that was 
34 years ago, but Mr. Scott has not stopped 
to count the years. He has been ~oo busy 
to ruminate much, too busy servmg suc­
cessively as carhouse foreman, dispatcher, 
superintendent of transportation and, lasl:ly 
but not finally, as manager o~ J~e Con­
necticut Company, Hartford d1v1s101_1, the 
successor to the Hartford Street Railway. 
Incidentally he has established himself 
firmly in the h_e~r~s of al) the men and 
women of the d1v1s1on by his warm human 
understanding, and now his associates in 
the industry in New. England_ ~ave. pub­
licly acknowledged their appreciation of the 
man by electing him to the highest office 
within their power to bestow. 

+ 
H. S. Whiton in New By11esby 

Post 
Herbert S. Whiton has been appointed 

2cting chief mechanical engineer of the 
Byllesby Engineering & Management 
Corporation, to succeed H. Boyd Bry­
don, who resigned on March 15. 

Mr Whiton received the degree of 
Bach~lor of Science in Mechanical Engi­
neering from Harvard University in 
1901. Early in 1905. he entered t~e em­
ploy of Stone & Webs_ter as chief en­
gineer of the power station of the Ponce 
Railway & Light Company at Ponce, 
Porto Rico. At the end of about two 
years he was made manager of the 
company and in July, 1909, he was trans­
ferred to the Minneapolis General 
Electric Company as superintendent of 
power. In June, 1923, he was trans­
ferred to the Chicago office of Byllesby 
Engineering & Management Corpora­
tion. 

+ 
M. C. Burritt Named to 
New York Commission_ 

Maurice C. Burritt of Hilton, Monroe 
County N. Y., has been confirmed as a 
membe~ of the Public Service Commis­
sion to succeed Commissioner William 
R. Pooley of Buffalo, whose term ex-

pired more than a ,Year ago. Mr. Burr;tt 
is a Republican. Colonel Pooley has 
held over in office more than a year. 
This has been due to the fact that last 
year's Senate adjourned without con­
firming the Governor's appointment of 
Davis C. Adie, Buffalo Democrat, to 
the commission. Mr. Burritt was for­
merly the head of the extension service 
of Cornell University; in addition, he 

was vice-dean of the ~ ew Yark State 
Agricultural College, and has been the 
treasurer of the G. L. F. Exchange, hav­
ing charge of the finances of this very 
large business organization. Further­
more, he has been president of the New 
Yark State Horticultural Society, and 
for the past year and a half has served 
as a member of the Governor's agricul­
tural advisory commission. 

Messrs. Hutcheson and Thornton 
in New Offices in Montreal 

Lieut.-Col. J. E. Hutcheson 

J E. Hutcheson, vice-president of the 
• Montreal Tramways, Montreal, Que., 

was named managing director, and Ken­
neth B. Thornton, formerly assistant 
general manager, made general rI_Janager 
at a meeting of the board of directors 
which followed the annual general 
meeting of the shareholders. Julian C. 
Smith president, who has held the of­
fice ~f managing director has re­
linquished that office. 

Intimation that the company was 
working on plans for an underground 
railway for Montreal, was offer~d by 
Mr. Smith during the course of his sup­
plementary remarks. The company, he 
said was very much alive to the trans­
portation l"!eed~ of the ci_t:y:,. :ind had 
been investigatmg the poss1b1hties of an 
underground system. 

K. B. Thornton 

Lieut.-Col. Hutcheson began his busi­
ness career as a telegraph operator with 
the Grand Trunk Railway in Brockville . 
in 1878 and six years later was appointed 
trainmaster, a position he held for six 
years, to 1890, when he became manager 
of the Ottawa Electric Railway. In 
1912 he went to Montreal as general 
manager of the Montreal Tramways, 
and in 1924 was appointed vice-president 
and general manager. 

Mr. Thornton was formerly general 
manager of the Canadian Light & Power 
Company; Quebec & New England Hy­
dro-Electric Corporation, and consulting 
engineer to the Montreal Tramways. 
He was connected with the Montreal 
Light, Heat & Power Company from 
1893 to 1904, when he joined J. G. White 
& Company, of New York and London. 
Upon severing his connection with the 
latter firm in 1911 he became associated 
with the Montreal Tramways. 

Montreal Tramways is a subsidiary of 
Consolidated Securities, Ltd., which in 
turn is controlled by United Securities, 
Ltd., a company jointly controlled by 
Shawinigan Water & Power Company 
and Montreal Light, Heat & Power Con­
solidated. Incorporated in 1911, the 
company serves the city of Montreal and 
suburbs. It has a contract with the city 
of Montreal which runs to 1953, when 
the property may be purchased by the 
city or the contract is automatically ex-­
tended for five-year periods. 

+ 
Officers Elected for Calumet 

Railways 
Directors of the citizen-owned Calu­

met Railways, Inc., have elected Samuel' 
Jnsull, Jr., Chicago, as chairman of the­
board and Morse DellPlain, head of the­
Northern Indiana Public Service Com­
pany, as president of the organization· 
formed to rehabilitate the former Ham­
mond, Whiting & East Chicago Rail­
way. The other officers include: 

Walter J. Riley, banker, East Chicago, 
vice-president; Henry P. Conkey, head" 
of the Conkey Printing Company, Ham­
mond, secretary; Walter E. Schrage, 
president of the Bank of \Vhiting and" 
former Mayor of \Vhiting, Ind., treas­
urer; John C. Horn, president of the· 
Washington Lumber Company, East· 
Chicago, auditor; D. H. Mitchell, Ham­
mond, comptroller and .assistant treas­
urer, and D. 0. Schrader, Hammond,. 
assistant secretary. 

+ 
Charles E. Thornton, Bronxville,. 

N. Y., has been appointed senior assist­
ant utilities engineer of the Maryland" 
Public Service Commission, Baltimore .. 
He succeeds Edgar R. Shepperd, now· 
with the Bureau of Standards. 
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D. E. Watson 
Heads City and 

Interurban Systems 
David E. Watson, elected recently to the 

presidency of the Terre Haute, Indian­
apolis & Eastern Traction Company, has 
been acting president of that company and 
the Indianapolis Street Railway, Indian­
apolis, Ind., since May, 1929, when he as­
sumed the duties of the late Robert I. 
Todd. 

Mr. Watson became connected with the 
Terre Haute, Indianapolis & Eastern Trac­
tion Company in 1911 as local attorney at 
Martinsville, Ind. In June, 1929, he was 
transferred to the legal department of the 
company at Indianapolis, where he served 
as trial lawyer for more than ten years. 
He was appointed general attorney of the 
Terre Haute, Indianapolis & Eastern Trac­
tion Company, Indianapolis Street Rail­
way, and power and light company sub­
sidiaries in 1923 and has represented these 

D. E. Watson 

companies in all cases before the state 
Public Service Commission since that time. 
In addition to his duties as president he 
will continue in charge of all general corpo­
ration work for these properties. 

Mr. Watson was born in Cloverdale, 
Indiana. After he was graduated from the 
law school of DePauw University at Green­
castle in 1896, he went to Martinsville and 
started a law practice. During the memor­
able presidential campaign of William Jen­
nings Bryan in 1896, he attained consider­
able local repute as a public speaker. While 
a member of a successful law partnership 
in Martinsville, he was elected, several 
years later, to the office of public prosecutor 
of Morgan County. 

Mr. Watson has been in charge of the 
legal interests of the Terre Haute, Indian­
apolis & Eastern Traction Company and 
subsidiary companies in the proposed 
merger of these companies with the Cen­
tral Indiana Power Company operating 
subsidiaries, now before the Indiana Public 
Service Commission. 

~e is a member of the Marion County, 
Indiana and American Bar Associations 
and of several leading clubs in Indianapolis. 

+ 
Carl D. Henry, Sherman, Tex., has 

been .appointed commercial agent for the 
Texas Electric Railway, with headquar­
ters at Sherman. He succeeds Compton 
A. Huguely, who at his own request was 
made freight and passenger agent for 
the same line at Sherman, succeeding 
V. E. Jones, resigned. Mr. Henry is a 

former employee of the Missouri­
Kansas-Texas Railroad, having been 
with the railroad in Sherman for sev­
eral years. Later he was chief clerk to 
the division freight agent of the steam 
railroad at Waco. He resigned the lat­
ter position to accept a place with the 
Texas Electric Railway. 

+ 
A. E. Ferguson Vice-President 

of National Creosoting Company 

Joshua S. Logan, president of the Na­
tional Lumber & Creosoting Company, 
Texarkana, Ark.-Tex., announces the 
election of Albert E. Ferguson as vice­
president and member of the board of 
directors of that company. Mr. Fergu­
son will maintain offices at the general 
offices of the company at Texarkana, 
Ark., and also at St. Louis, Mo. Mr. 
Ferguson is a graduate of Washburn 
College, Topeka, Kan., and holds a com­
mission as captain of Field Artillery 
Reserves, United States Army. In 1920 
he entered sales ·work as an associate of 
John J. O'Fallon with whom· he was 
prominently identified for several years. 
Prior to his election to the position 
of vice-president of the National Lumber 
& Creosoting Company, Mr. Ferguson 
held the position of general sales man­
ager of the company. 

+ 
William A. Prendergast, who recently 

resigned as chairman of the Public 
Service Commission of New York, has 
become a general partner of the bank­
ing and brokerage firm of W. C. Lang­
ley & Company, specialists in public 
utility securities. Mr. Prendergast has 
had wide business and financial experi­
ence. From 1899 to 1904 he was secre­
tary-treasurer of the National Associa­
tion of Credit Men. He is a well­
known writer on business subjects. 

+ 
Arthur L. Rae, for the past three 

years assistant comptroller of the Ameri­
can Water Works & Electric Company, 
has succeeded A. A. Adams as comp­
troller. Mr. Rae was born in Holyoke, 
Mass., on March 17, 1891; graduated 
from Williams College in 1911 with a 
year of graduate work in the Harvard 
School of Business Administration. Mr. 
Rae's early experience with the Ameri­
can Telephone & Telegraph Company 
has given him a broad training in public 
utility work, but his later connections 
enabled him to obtain a more generalized 
knowledge of financial affairs and busi­
ness administration. 

+ 
C. P. Couch has resigned as vice­

president and general manager of South­
ern Ice & Utilities Company, at Dallas, 
Tex., to become vice-president in charge 
of operations of the Louisiana & Arkan­
sas Railway at Shreveport, La. Mr. 
Couch formerly was vice-president and 
general manager of the Mississippi 
Power & Light Company, at Jackson. 
While in this position he developed an 
interconnected system supplying electric 
power to more than 100 cities and towns 
of Mississippi hitherto dependent upon 
isolated plants of small capacity, includ­
ing many municipally-owned and oper­
ated light plants purchased by the Mis­
sissippi Power & Light Company. In 
association with his brother, H. C. 
Couch, he had a large part in developing 
the interconnected power systems of the 
present Louisiana, Arkansas & Missis­
sippi Power & Light Companies. 
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"Neb" Grover Succeeds ·the Late 
C. A. Kincade 

"Neb" Grover has been appointed to 
succeed the late C. A. Kincade as super­
intendent of electrical distribution of the 
Kansas City Public Service Company, 
Kansas City, Mo. Mr. Grover became 
connected with the Kansas City organi­
zation in 1916. This was imme<liately 
after he had finished- high school, so the 
whore of his business life has been de­
voted to the Kansas City Public Service 
Company. First, he served in the ca­
pacity of a lineman, then as substation 
operator, a wireman, a light and tele­
phone repairman, and electric switch 
inspector, and, in fact, nearly every job 
in the department. In 1918, he became 
assistant to Mr. Kincade, serving for 
a time as general foreman of all mainte­
nance work in the department an"d later 
became supervisor of overhead line. 

His actual experience in nearly every 
job in the department has fitted him 
especially for his new position as de-

"Neb" Grover 

partment head. He first came officially 
before the public in a 1916 issue of the 
Railwayan, company house organ, in a 
poem entitled, "When the Smokestack 
Smokes at 8th and Woodland." 

"Neb's" father, Charles Grover, oc­
cupied a similar position 30 years ago. 
Under his father's direction, the change 
was made from cable to trolley lines 
and much of the overhead and under­
ground system was. built. Another co­
incidence is that Charlie Grover, Jr., at 
present occupies a position similar to 
"Neb" with the Kansas City Power & 
Light Company. 

+ 
J. R. Lotz, Stone & Webster 

Construction Manager 

J. R. Lotz has been appointed senior 
construction manager of the Stone & 
Webster Engineering Corporation. Mr. 
Lotz was educated at the University of 
Illinois and, after six years in railroad 
work on the Lackawanna and the Chi­
cago &•Joliet systems, joined the Stone 
& Webster organization in Seattle build­
ing construction activities. In 1912 he 
was transferred to Boston as assistant 
construction manager and had charge 
of construction on many large industrial 
plant projects and educational buildings. 
In 1919 he was appointed a construction 
manager and in 1928 became a vice­
president of the Stone & Webster Engi­
neering Corporation. 



A. H. Wood Takes Up 
Commercial Department D uties 

A.H. Wood, appointed to succeed "Bert" 
Sanders in charge of the commercial 
department of the Kansas City Public 
Service Company, Kansas City, Mo., has 
entered upon his new duties with all the 
enthusiasm characteristic of the man. True, 
Mr. Wood is very young, but no man 
undergoes the strenuous course of training 
which he completed so successfully as a 
cadet engineer in utility work unless he is 
a born "doer," or the seeds of the "doer" 
are firmly planted in him. 

That he happens to be the son of an 
illustrious father has in no way militated 
against Mr. Wood. He would have to go 
far to outstrip his father, but certainly 
young Wood is headed in the right direc­
tion. His work with t}Je Public Service 
Corporation of New Jersey and with 
Barron Collier, Inc., New York, was exact­
ing, but it has taught him how to walk 
among kings and not lose his head. 

Mr. Wood knows. He put in time on 

A.H. Wood 

the fron t end of a trolley car, behind the 
wheel of a bus, in the receiver's cage, on the 
line gang truck, at tamping ties, road 
checking, inspection work, overhauling 
motors in the pits, in the supervisor's 
office ,,and in the traffic and time-tables 
departments on the New Jersey system. 

To him the many little duties handled in 
the commercial department at Kansas 
City are more of a hobby than a job. 
He gets real pleasure out of this work, 
but of all he expects most to enjoy the 
editing and publishing of the Railwayan, 
official publication of the company at 
Kansas City. He is at all times a close 
observer, and incognito he has been riding 
the Kansas City railway and bus lines 
familiarizing himself at first hand with 
the service, the public's need and the reac­
tions of the riders. He has been more 
than favorably impressed, and he has not 
failed publicly to acknowledge his enthu­
siasm to the personnel. ... 
North Shore Has New Assistant 

General Manager 
• Samuel A. Morrison has assumed his 

duties as a ssistant general manager of 
the Chicago. No rth Shore & Milwaukee 
Railroad, with offices at Highwood, Ill. 
At the time of his appointment to this 
new post, Mr. Morrison was serving as 
assistant general superintendent of the 
South Shore Line. 

Mr. Morrison brings to the "Road of 
Service," as the high-speed interurban 

S. A. Morrison 

line between Chicago and Milwaukee is 
known, a wealth of railroad experience, 
having devoted his entire life to the 
transportation industry. He started his 
career as an operator on the Chicago & 
North \Vestern Railroad in 1899, work­
ing his way up through various stages 
of promotion until he was made a divi­
sion superintendent in 1918. During the 
eight years he served in this capacity he 
worked on seven different divisions of 
this railroad. 

Joining the Chicago, South Shore & 
South Bend interurban line in Octo­
ber, 1927, Mr. Morrison served as 
superintendent of freight service for one 
year, his ability winning him promotion 
to the post which he was holding at the 
time of his joining the North Shore 
Line. ... 

A. A. Adams, comptroller of the 
American \Vater Works & Electric 
Company, Inc., since 1920, has retired 
from active business. Mr. Adams has 
been in the employ of the company for 
28 years. He was born in Pittsburgh on 
Sept. 2, 1884, and received his schooling 
and early business education there. Tn 
1914, when the home office of the 
American moved to New York, Mr. 
Adams went there, but now will return 
to the city of hi s birth. 

... 
Vine W. Burley, general manager c•f 

the Triple Cities Traction Company, 
Binghamton, N. Y., and former com­
missioner of public works there, has 
been named by Mayor Norman A. Boyd 
as a member of the board of managers 
of the Binghamton City Hospital, to fill 
the vacancy caused by the expiration of 
the term of Mrs. Renna Z. Spaulding. 
Large con~truction projects are ahead 
for the hospital and the Mayor said in 
appointing Mr. Burley he felt it highly 
desirable to place on the board one, who 
by reason of previous experience ancl 
judgment in construction, would not 
only be able to offer advice to the othi:r 
members hut who would be capable of 
valuable assistance of a supervirnry 
character. 

+ 
J. A. Horner has been made assistant 

comptroller of the British Columbia 
Electric Railway, at Vancouver, B. C. 
Mr. Horner has been in the service of 
the company since 1908. From that 
time until 1918, he was employed as a 
clerk in the comptroller's department. 
On Feb. 1, 1918, he was promoted to 
accountant in this department, and 
now becomes assistant comptroller of 
this vast system. 
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Dr. Otto Gressens With Chicago 
"L" and Interurban 

Dr. Otto Gressens has assumed his 
duties as assistant to Brit ton I. Budd, 
president of the Chicago Rapid Transit 
Company, operating the elevated lines in 
Chicago, and the Chicago, Nor th Shore 
& Milwaukee Railroad, operating be­
tween Chicago and Milwaukee, a posi­
tion to which he was appointed on 
March 5. 

Previous to joining these two com­
panies, Dr. Gressens was assistant to 
the president of the Public Service Com­
pany of Northern Illinois, operating a 
vast network of power lines serving the 
Chicago suburban district for light and 
power, and this position he still holds in 
addition to his new duties. He entered 
the employ of the Public Service Com­
pany in September, 1927, being assigned 
to the office of George R. Jones, vice­
president. On Sept. 26, 1929, Dr. Gres­
sens was transferred to Mr. Budd's office 
and appointed assistant to the president. 

Dr. Otto Gressens 

Before becoming affiliated with the 
Public Service Company, Dr. Gressens 
was chief statistician with the bureau 
of business research of the University of 
Illinois. Dr. Gressens was born in Ster­
ling, 111., and was graduated from the 
Universitv of Illinois with the class 
of 1921. · .. 

H is Former Associates 
Honor "Bert" Sanders 

Before he left Kansas City, l\fo., to 
take up his new work as head of the 
branch office of the Barrows Advertis­
ing Agency at Cleveland, Ohio, E. B. 
(Bert) Sanders was royally feted and 
banqueted at the Kansas City Athletic 
Club by officers of the Kansas City Pub­
lic Service Company and other friends, 
and was presented with a handsome 
traveling bag as a token of friendship 
and esteem . 

There is more to the story about Bert 
Sanders than was contained in the brief 
item about him in ELECTRIC RAILWAY 
JOURNAL for April. "Bert" went to the 
Kansas City Public Service Company 
just ten years ago, in 1920, to take over 
the publicity and advertising work as 
manager of the commercial department. 
Prior to that, he was associated with 
the Wichita Beacon of \Vichita, Kan. 
as sports editor. This is the paper 
which became so well known under the 
direction of Henry Allen. 

Not only did "Bert" excel in advertis-



ing and joµrnalistic work, but broadened 
his training through the study of law. 
He attended and graduated from the 
Kansas City School of Law. In 1920 
he passed the bar examination and 
became a full-fledged attorney. He was 
born in Washington, D. C., went out to 
Amarillo, Texas, spent some time in 
Colorado, Kansas and Missouri, and 
now has gone back east to Ohio. 

In line with his work 111 the commer­
cial department at Kansas City, "Bert" 
probably knew and was known by more 
employees and townspeople than most 
any other member of the company. By 
his work in all its various branches at 
Kansas City "Bert" Sanders made a 
national name for himself in public rela­
tions and publicity work among the 
utilities. 

OBITUARY 

Nicholas F. Brady 
Nicholas F. Brady, chairman of the 

board of the New York Edison Com­
pany and director of half a hundred cor• 
porations, died on March 27. He had 
been ill since last September of 
arthritis. He was 51 years old. 

A modest man, Mr. Brady kept him-

N . F. Brady 

self in the background whenever pos­
sible. Nevertheless he was a man of 
strong convictions and striking initiative 
and courage. He was thoroughly 
trained from early manhood in large af­
fairs, and was clear-visioned and 
straight-thinking. He was intensely 
loyal to his friends and business asso­
ciates. and was generally respected, ad­
mired and loved. 

The humanitarism of the man was 
best reflected by his work with the Na­
tional Civic Federation and in connec­
tion with the so-called Brady awards, a 
great stimulant to careful operation in 
the electric railway industry. These 
awards were established in 1914 by the 
family of the late Anthony N, Brady, 
but were revived in 1927 largely 
through the good offices of Nicholas 
Brady himself after having been allowed 
to lapse during the war-time period. 

Nicholas F rederic Brady was a son of 
the traction and public utilties magnate, 
Anthony N. Brady, who died some 
fifteen years ago leaving an enormous 
for tune. He was a brothe_r of James 
Cox Brady, who died suddenly a year 
ago. Nicholas Brady was born at Al­
bany, N. Y. He received a preliminary 
education in Albany and attended the 
Albany Academv until 1895. He then 
entered Yale arid was graduated with 
the class of 1899. He began his business 
training immediately after he left the 
university and within a few years oc­
cupied an important place in the councils 
of the New York Edison Company, be­
coming its vice-president, and then, on 

the retirement in 1913 of Anthpny N. 
Brady, its president. 

Mr. Brady was chairman of the board 
of the New York Edison Company and 
dominated also the Consolidated Gas 
Company and various other important 
enterprises including the Brooklyn Rapid 
Transit Company, the United Electric 
Light & Power Company, the Brooklyn 
Edison Company, the Consolidated 
Telegraphical & Electrical Subway Com­
pany, the United States Cast Iron Pipe 
& Foundry Company and the Yonkers 
Electric Light Company. 

+ 
Dr. Thomas Addison 

Dr. Thomas Addison, who served for 
31 years as Pacific Coast manager of 
the General Electric Company, with 
headquarters in San Francisco, until his 
retirement in 1923, died suddenly in 
Berkeley, Cal., on April 8, at the age of 
76. Educated originally as a physician, 
Dr. Addison was graduated from Belle­
vue Medical College, New York, in 1877, 
but after eight years gave up his practice 
to enter the employ of the United States 
Electric Company of Chicago. In 1888 
he became an apparatus salesman for 
the Thomson-Houston Company in Chi­
cago, and when in 1890 the Western 
branch of the company was reorganized, 
he was sent to San Francisco as local 
manager. Two years later he became 
Pacific Coast manager of the General 
Electric Company. When Dr. Addison 
went to the Pacific Coast the first elec­
tric railway of California was under con­
struction at San Jose, and he had 
charge of the installation of the Thom­
son-Houston equipment. 

After 33 years of distinguished sen-­
ice, Dr. Addison retired on Sept. l, 192;}, 
So intimately had he been connected 
with the electrical development of the 
Pacific Coast that his name will stand 
close to the top of the list of those 
pioneers whose efforts laid the founda­
tion of the electrical industry. 

+ 
J. F. Sullivan 

James F. Sullivan, industrial leader, 
financier and art patron of Philadelphia, 
is dead. Born in County Cork, Ireland, 
eighty-four years ago, Mr. Sullivan came 
to the United States with his brother, the 
late Jeremiah Sullivan, at the age of 14 
years. For forty years they were asso­
ciated in a wholesale dry goods business 
before entering the local railway field by 
becoming stockholders in the Frankford & 
Sothwark Passenger Railway. James Sul­
livan became a vice-president of the Mar­
ket Street National Bank in 1899 and its 
president in 1910. During the war he 
devoted much of his energy in developing 
the armor plate and projectile business of 
.the Midvale Steel Company. For many 
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years he had been a director of two of the 
companies included in the system of the 
Philadelphia Rapid Transit Company. 

+ 
R. J. Davidson 

Robert J. Davidson, one of the 
founders of the American Brake Shoe & 
Foundry Company and of the Ramapo 
Iron Works, predecessor to the Ramapo 
Ajax Corporation, died at Daytona 
Beach, Fla., on April 3. 

Mr. Davidson was born in the town of 
Blooming Grove, Orange County, N. Y., 
on June 18, 1850. Living near Craig­
ville, he attended the public school of 
that place until about fourteen years of 
age, when he took the position of clerk 
in the village store. There he remained 
three years, and then went to Ramapo 
in the same line of business. In 1872 
he accepted a position with the Ramapo 
Wheel & Foundry Company of Ramapo, 
N. Y., as shipping clerk. He held this 
position only a short .time, when he was 

R. J. Davidson 

advanced to bookkeeper and later be­
came correspondence clerk. 

In 1881 the Ramapo Iron Works 
Company elected him to the office of 
secretary. He, however, continued to 
fill his position with the Ramapo Wheel 
& Foundry Company until 1883, when 
he resigned that position and took an 
active part in the control and manage­
ment of the Ramapo Iron Works, .is 
secretary of the company. 

He was instrumental with others m 
organizing the Ramapo Foundry Com­
pany, and when the latter was merged 
with the American Brake Shoe & Foun­
dry Company he became a director, a 
member of the executive committee and 
chairman of the finance committee, 
which position he held until his death. 

His main activities, however, were in 
connection with the Ramapo Iron 
Works, later the Ramapo Ajax Corpora­
tion. He was treasurer of this com­
pany at the time of his death and for 
47 years he has been active in its man­
agement. He was equally interested in 
the village of Hillburn and was a leader 
in all church, school and community 
activities. 

+ 
J. B. Sheridan 

John B. Sheridan, former director of 
the Missouri Committee on Public Util­
ity Information, died at St. Louis, Mo., 
on March IS. following a nervous 
breakdown. Mr. Sheridan terminated 
his active connection with the committee 



in 1928, shortly after he attracted nation­
wide attention through testimony given 
before the Federal Trade Commission at 
Washington· concerning the activities of 
his organization. 

Prior to entering ·the public utility 
publicity field, Mr. Sheridan had worked 
on newspapers in St. Louis for 30 years. 
He was one of the first journalists to 
add life and color to the account of a 
baseball game. To his credit were many 
classic efforts in dramatic and musical 
criticism and in covering other assign­
ments. He was the author of several 
books on sporting subjects. Mr. Sheri­
dan was a native of Ireland. 

+ 
William A. Moberly, an employee for 

about thirty years of the Kansas City 
Public Service Company, Kansas City, 
Mo., died on March 13. Mr. Moberly 
entered the service of the railway in 
Kansas City in April, 1889, and was 
retired on a pension July, 1927, having 
been in the company's service continu­
ously during that period. He started out 
as a cable splicer for the old Grand 
Avenue Cable Line. Thereafter he held 
various positions as driver, motorman, 
assistant superintendent and superin­
tendent of various divisions of the com­
pany before entering the general office. 
He was in charge of the schedule de, 
partment there, his _office being a clearing 
house of railway information. 

+ 
John J. Borger, superintendent uf 

electrical distribution for the Springfield 
Gas & Electric Company, Springfield, 
Mo., which controls the Springfield 
Traction Company, died on April 9. 
He was untiring in his devotion to the 
work assigned him, and did much work 
of an experimental nature outside the 
line of his regular duty. He was par­
ticularly active in his study of the prob­
lem of the effect of railway surges on 
radio reception. 

+ 
William F . Needles, former division 

superintendent of the Cincinnati Street 
Railway, Cincinnati, Ohio, is dead. He 
had retired from active service on ac­
count of illness. Mr. Needles began 
as a conductor in 1878, joined the Mount 
Lookout dummy line two years later 
and became an engineer on that crude 
old steam engine that towed two uncom­
fortable passenger cars, or at times 
freight cars, up what is now Delta Ave­
nue. In 1898 he became a motorman on 
the East End line. From 1899 to 1903 
he worked as carhouse foreman. On 
April 1, 1903, he returned to the trans­
portation department as an inspector. 
On Oct. l, 1905, he was promoted to 
the superintendency of the Avondale 
division, which position he held up to the · 
time of his retirement. 

+ 
Fred M. L ocke, inventor of the 

porcelain insulator and oven glass, is 
dead. He was 69 years old. Mr. Locke 
retired from business in 1904, devoting 
all his time to laboratory work and 
leaving the management of the Victor 
plant to a son, Fred J. Locke, who died 
on March 7. 

+ 
Charles William Woeber, of the 

Woeber Carriage Company, Denver, 
Col., died on March 16, aged 73. For 
a number of years the Woeher company 
manufactured and sold street railway 
cars all over the United States, but sup­
plying principally companies in the West, 
particularly in Denver. 

INDUSTRY MARKET AND 
TRADE NEWS 

New Car Orders Show 
Encouraging Trend 

Orders actually placed for city and 
interurban cars since the first of the 
year added to orders now pending total 
approximately 460 units, and substantiate 
early estimates to the effect that 1930 
would see an encou raging revival in new 
purchases. Some fourteen properties 
have either placed orders or called for 
bids, in addition to which, two electri­
fied steam railways have signed con­
tracts for the construction of a total of 
78 cars for extensions to their services. 
Thus in four mon ths, in spite of a 
nation-wide business depression, the 
electric railways have indicated their 
intention of purchasing nearly one half 
as many cars as were ordered during 
the entire year of 1929. 

Conspicuous among the orders of cars 
for city service is that of the United 
Railways & Electric Company, of Balti­
more, for 150 units, the particulars of 
which are described elsewhere in this 
issue. Pending orders in large volume 
include that of the Detroit Department 
of Street Railways for 130 cars for city 
service. The North Shore Line is re­
ceiving 25 cars for high speed inter­
urban service, while its companion line, 
the South Shore route, is soon to place 
orders for 20 additional units. The 
Youngstown Municipal Railway has re­
ceived 13 cars of an advanced type for 
service on its city lines, and the North­
ern Indiana Railways, of South Bend, 
is having ten attractive interurban cars 
built. 

Cincinnati & Lake Erie Railroad 
Receives New Freight Cars 

Fifteen double-end, all steel motor 
freight cars were recently delivered to 
the Cincinnati & Lake Erie Railroad, 
Dayton, Ohio, by the Cincinnati Car 
Corporation. The car bodies are 50 ft. 
long, 8 ft. 10 in. wide, and 13 ft. 3 in. 
from rail to top of trolley board. They 
have a capacity of 80,000 lb. of freight, 
and the weight, including equipment, is 
given at approximately the same figu re. 

While the bodies are new, the motors 
( of which there are four of the Westing­
house 30~-A type), the control, and the 

MCB trucks with 37 in. wheels were 
taken from heavy interurban passenger 
cars which have been ret ired from serv­
ice, soon to be replaced by lighter cars. 
Double-end W estinghouse H.L. control 
and W est inghouse T rac tion Brake Com­
pany's air brake equipment is provided. 

The freigh t motors are designed to 
make schedu le speeds up to 30 miles 
per hour, pulling trains of from five to 
fifteen box cars. T hey will operate over 
the system, whic_h extends from Cincin­
nati to Toledo, and will also be avai lable 
for interchange service. 

Ten New Cars for South Bend 

Northern I ndiana Rai lway, Inc., of 
South Bend, Ind., has placed an order 
with the Cincinnat i Car Corporation for 
ten double-end, double-t ruck street cars 
for city service. Delivery is to be made 
about May I. 

The new cars, which are designed to 
seat 44 passengers, will have a length 
over the body posts of 41 ft. 6 in., and 
an over all width of 8 ft. 6 in. Bodies 
are to be of steel and wood, with walnut­
interior finish. They will be provided 
with Westinghouse air brakes, West ing­
house K-75-E control, and with four 
35 hp. Westinghouse motors, mounted 
on trucks supplied by the Cincinnati Car 
Corporation. Davis steel wheels, 26 in. 
in diameter, are supplied. 

Other detailed specifications of the 
new cars are as follows: 
Air brakea . .. ...................... . Weotinghou..., 
Axles ........ . ................ Cincinnati standard 
Buffers ...... Corrugated face for use as anti climbers 
Buzzer ....... .. .......... . .. Faraday high voltage 
Car trimming .. .. ........... Bronze, light RR finieh 
Conduits ....... .... . . .... .. . . .......... Duratuhe 
Couplers ..... . . .... ....... .. ........... Standard 
Destination aigne (front and aide) .......... Hunter 
Door operating mechanism 

National Pneumatic Com­
pany front door; treadle 
exit at rear 

Fare boxeo ... . ............ . ....... . .... . Johnson 
Fenders and wheel guard ..... . .. . ....... Standard 
Gears and pinions ........ . ............ . . Nuttall 
Hand brakee .......................... Drop type 
Heatere ....... . .. Consolidated, Thermoetat control 
Headlights .... . ....... Ohio Brass WP-No. 29416 
.Journal boxes .... . ............. Cincinnati standard 
Lightning arresters . ......... . ... Weotinghouse K-3 
Lighting fixtures . ..... . ..... .. ............ Dayton 
Paint . ... Outside, enamel, inside, varnhib and stain 
Sanders .......................... Ohio Dr"8• Co. 
Sash and fixtures ............ Adams and Westlake 
Sea to ....................... Hale &: I<ilburn-392 
Seating m11terial. .... Clevela nd Tanning Company 

genuine leather 
Slack adjuster• .. . .......... , ............... Brill 
Springs .. . ... . ... Combination coil and oemi-elliptic 
Step treads ..................... . ........ Oskelite 
Trollev catcher ........................ Ohio Bras• 
Trolley baee ..... . ........ Ohio Bra••• lii,:htweight 
Yentilators ...... . . .. ........ . ..... Nichols-Lintcr n 

Fifteen freight motors of this type have been placed in service by the 
Cincinnati & Lake Erie Railroad 

Et.ECTRIC RAILWAY TouRNAL-Vol.74 No.5 
'298 



New Cars for . Yakima Valley Company 

A green color scheme contributes t 
for- a wes 

Three double-end double-truck cars of 
the 1Iaster Unit type have been delivered 
to the Yakima Valley Transportation 
Company, Yakima, \Vash., by the Amer­
ican Car Company division of the J. G. 
Brill Company. 

Designed for one-man operation in 
city service, the cars have seats for 40 
passengers and weigh, complete, 36,900 
lb. Over-all length is 40 ft. 10 in., with 
a length over the body posts of 27 ft. 
5 in. Over-all width is 8 ft. 5½ in., and 
height from rail to trolley base is 10 ft. 
5 in. Bodies are of all steel construction, 
and the roof is of the arch type. Trucks 
are of the Brill No. 177-E-1-X type, with 
wheelbase of 5 ft. 4 in., and are provided 
with cast iron wheels, 26 in. in diameter, 
supplied b_y the American Car & Foun­
dry Company. 

Other features of the new cars are as 
follows: 

Air brakes ............. \Vestinghouse 
Traction Brake Company 

Armature bearings ............. Ball type 
Axles ................... Hammered steel 
Car signal system ........ Consolidated 

Car Heating Company 
Compressors ................. General 

Electric Company's C.P.-28 
Conduit ......................... Flexible 
Control ............... \Vestinghouse K-75 
Curtain fixtures ............. Rex, all-metal 
Curtain material ...... Pantasote No. 84/84 
Destination signs ................. Hunter 
Door MechanlRm ............ National 

Pneumatic Company 
Doors ........................... Folding 
Finish ............... "Old Dutch" enamel 
Floor covering .................. Flexollth 
Gears and pinions ................. Helical 
Glass ................. Libby-Owens plate 
Hand brakes ................ Brill Vertical 
Heaters. Consolidated Car Heating Company 
Headlights ................. Crouse-Hinds 
Headlining ................. ¼ in. Agasote 
Interior trim .................. Mahogany 
.Journal bearings ................... Plain 
.r ournal boxes ...................... Brill 
Lamp fixtures ............... Electric 

Service Supply Company No. 27901 
l\1otors ................. \Vestinghouse 

No. 510-E, inside hung 
Roof material. ...... Wood, canvas covered 
Safety car devices ....... Westinghouse 

Air Brake Company 
Sash fixtures ..... · ................. Dayton 
Seats .................... Brill No. 201-D 
Seat spacing ................... 3 ft. 5 In. 
Seating material ................. Leather 
Slack adjusters ........ Brlll "Mechanical" 
Steps ......................... Stationary 
Step treads ........................ Kass 
Trolley retrievers ............... Ohio 

Brass Company No. 13120 
Trolley base .................. U.S. No. 13 
Trolley wheels ...................... U.S. 
Ventilators ............... Brlll "Exhaust" 
Wheelguards ....... Hudson Bowring trays 

C.H. Jensen has joined the engineering 
staff of the Copperweld Steel Company, 
Glassport, Pa. He was formerly with the 
Pittsburgh branch of the Byllesby Engi­
neering & Management Corporation. Mr. 
Jensen was graduated from Washington 
State College in 1917. After leaving col­
lege, he was employed by the Westinghouse 

Wide aisles, spacious plate glass windows, 
comfortable seats and well-diffused light­
ing are features of new cars for the­
Yakima Valley Transportation Company 

company as a graduate student, later enter­
ing the supply engineering and transformer 
engineering departments. In 1924, he en­
tered the distribution engineering depart­
ment of the \Vest Penn Power Company in 
Pittsburgh, and in 1926 transferred to the 
Duquesne Light Company. When the 
Pittsburgh branch of the Byllesby Engi­
neering & Management Corporation was 
formed in 1927, 1fr. Jensen was transferred 
to that organization, and has since been 
associated with it. 

Speer Carbon Company Enters 
Railway Field 

The Speer Carbon Company of St. 
Marys, Pa., has recently announced a 
new and complete line of railway 
brushes. This company is one of the 
oldest carbon manufacturers in the 
United States, having been organized in 
1899. The new Speer line of brushes 
includes grades suitable for all types of 
railway motors, whether of the ventilated 
or enclosed types, and for operation on 
all voltages of alternating or direct 
current. 

South Shore Line to Have 
New Shop 

The Chicago South Shore & South 
Bend Railroad has started work on a 
new shop building to be erected at a 
total cost of $235,000 at Michigan City, 
Ind. Grading operations are now well 
under way and are expected to be fin­
ished in a month. Actual construction 
will be started in May, and the building 
is expected to be completed by August 1. 
It will be constructed of steel, concrete, 
brick and glass and will be fireproof 
throughout. The walls will be largely 
of glass and the roof will be saw-toothed 
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with windows facing north to provide 
daylight inside. The new shop will have 
two traveling cranes, of 5- and 10-ton 
capacity. Cars will be taken in and out 
of the shop over a transfer table. 

The contract for the construction of 
the building has been let to P. H. 
Lorenz. Arthur U. Gerber, of Chicago, 
is the architect. 

Bus Deliveries Continue at 
Steady Rate 

Greater stability in the use of buses 
as a means of transportation in local 
districts and for intercity service is in­
dicated by the absence of new names 
among recent purchasers listed below. 
Deliveries reported during March and 
April, both for replacements and for ex­
tensions of present services, appear to be 
confined almost entirely to operations 
established several years. 

Twin Coach deliveries include ten 
units of the urban type, including one 
gas-electric, to the Youngstown Munici­
pal Railway, which . already had ten 
buses of this general type in service. 
The Boston Elevated Railway and the 
Portland Electric Power Company, of 
Portland, Ore., each added one urban 
type Twin Coach to its present bus 
fleet, while the Milwaukee Electric Rail­
way & Light Company added three 
Twin Coaches of the parlor car type, 
equipped with reclining chairs. The San 
Diego Electric Railway has placed or­
ders for three 40-passenger buses to 
supplement its present fleet and take 
care of increasing travel on its estab­
lished routes. Two of the buses will be 
supplied by the Twin Coach Corpora­
tion, and one by the American Car & 
Foundry Motors Company. 

Tri-City Railway, of Davenport, 
Iowa, has received one Mack Model AB 
29-passenger city type bus, and the Iowa 
Southern Utilities, of Centerville, has 
accepted delivery of seven 1fodel AB 
ZS-passenger city type buses from the 
same manufacturer. The Connecticut 
Company and the Denver Tramway Cor­
poration have also increased their equip­
ment by the addition of five and two 
Mack Model BC 29-passenger buses re­
spectively. 

General Motors Truck Company re­
ports deliveries to electric railway prop­
erties of its Type U city service units as 
follows: Five to the Ft. Madison Street 
Railway; two to Oklahoma Railway; 
five to Pittsburgh Motor Coach Com­
pany; and one to the Beaver Valley Mo­
tor Coach Company, of New Brighton, 
Pa. Six Type Y coaches for intercity 
service were delivered to the Dayto1i & 
Columbus Transportation Company, of 
Springfield, Ohio, and the Potomac 
Edison Company, of Cumberland, Md., 
accepted three additional Type W buses 
for city service. Canadian deliveries in­
clude twelve Type W city service 
coaches to the London Street Railway 
Company, and a Type Z coach to the 
Toronto Transportation Commission. 

A.C.F. deliveries during the month in­
clude ten 40-passenger coaches of the 
metropolitan type to the Boston Ele­
vated Railway, and eleven chassis to 
the North Coast Transportation Com­
pany, of Everett, \Vash. Of this last 
order three have a 264-in. wheelbase 
and eight a 240-in. wheelbase. The 
chassis will be mounted with bodies of 
the Newell type and will be used in 
intercity service. 

Conspicuous among recent White de-



liveries are to be noted four . Model 53 
buses to the Cia. Forca Nordeste de 
Brazil, and nine buses of similar model 
to the Pernambuco Tramways & Power 
Company. White has also recently de­
livered four Model 65A buses to 
Montreal Tramways, three Model 54 
buses to Los Angeles Railway, three 
Model SOB buses to the Middlesex & 
Boston Street Railway, and one Model 
54 bus to the Lewistown Transportation 
Company of Lewistown, Pa. Fourteen 
\Vhite buses ordered early in the year 
have been delivered to Public Service 
Co-ordinated Transport, of Newark, 
N. J. 

General Motors and Leyland 
Buses for Toronto 

Engines of 150 hp. are to be installed 
in ten of the twenty new buses which 
are now being built for the Toronto 
Transportation Commission, Toronto, 
Ont. The highest horsepower hitherto 
in use in the city fleet has been ll0. 
The engines are part of the new chassis 
being secured from General Motors. The 
other ten chassis, imported from the 
Leyland works in England, will have 
100-hp. engines. 

The bodies for the new buses are 
being built at the Hillcrest shops as a 
measure of unemployment relief. The 
new vehicles will be used on existing 
city routes. 

The bodies for the General Motors 
chassis will seat 29 passengers, but will 
ha.ve no treadle door. Those for the 
Leyland chassis will seat 27 and will be 
equipped with the treadle. 

Okonite Company; Okonite, Callender 
Cable Company, Inc., and the Hazard 
Insulated Wire Works Division of the 
Okonite Company, announce that they 
will presently move their Chicago offices 
to suite 2828 of the 20 North Wacker 
Drive Building in that city. 

Price of Copper Reduced to 
14 Cents Per Pound 

Just a year to a day after the price was 
pegged at 18 cents, Connecticut delivery, 
the price of copper was cut to 14 cents a 
pound, this constituting one of the most 
abrupt declines in commodity prices that 
has been recorded in recent years. In 
well-informed quarters the reduction was 
not unexpected, as it had been known for 
some weeks that small producers had ·been 
shading the price to certain customers. 

The quotation of 18 cents a pound, estab­
lished on April 15, 1929, followed a swift 
advance that had carried the price of the 
red metal to a maximum of 24 cents, which 
was attained during March of last year. 
This peak followed a heavy wave of buy­
ing, but it is believed that comparatively 
little copper changed hands at the high 
levels. Cautious buying, following the re­
duction to 18 cents, continued until it 
assumed the proportions of a buyers strike. 
This, however, was of short duration, and 
gave way to well-sustained purchases that 
continued until the collapse of the stock 
market and the resultant slump in business. 

General Cable Reorganizes 
District Sales Offices 

A new field sales policy has been made 
effective by General Cable Corporation, 
by the establishment of eighteen district 
and territorial sales offices, and the as­
signment of the entire district sales 
personnel of Dudlo, Rome, Safety and 
Standard Underground Divisions to 
these new territories. 

Until this change, the sales organiza­
tions of the four Divisions had func­
tioned in parallel, maintaining the indus­
try contacts which each had established 
over many years of service. This re­
organization of sales forces further 
consolidates these facilities and makes 
them more readily available. 

Electric Railway Material Prices-May 1, 1930 
Metals-New York 

Copper, electrolytic, delivered, cents per lb. 14. 00 
Lead, cents per lb.. . . . . . . . . . . . . . . . . . . . . . . 5. 50 
Nickel, centsperlh.,ingot................ 35.00 
Zinc, cent• perlb.. . . . . . . . .. . • .. .. . . . .. . . 5. l 5 
Tin, Straits, cents per lb. . . .. . . .. . . . . . . . . . 36. 75 
Aluminum, 98 to 99 per cent, cents per lb.. 24. 30 
Babbitt metal, warehouse. cents per lb.: 

Commercial grade... . . . . . . . . . • . . • . . • . . 41. 00 
General service..... .. . . . . . .. . . . . • . . . . . 3 l. 00 

Bituminous Coal 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads, groBB tons..... . . . . . . . . . . . . . . .. . $4. 35 
Somerset mine run, f.o.h. mines, net ton.... 2.00 
Pittsburgh mine run, Pittsburgh, net ton... I. 40 
Franklin, Ill., screenings, f.o.b. mines. . . . . . l. 70 
Central, Ill., screenings, f.o.b. mines. . . . . . . l. 45 
Kansae ecreenings, Kansas City... . . . . . . . . I • 85 

Track Materials-Pittsburgh 
Standard steel rails, grOBB ton.. . . . . . . . . . . . $43. 00 
Railroad spikes, drive n in. and larger, 

cents per lb... . . . . . . . . . . . . . . . .. .. .. .. 2. 80 
Tie plates (flat type), cents per lb......... 2.08 
Angles bare, cents per lb................. 2. 75 
Rail bolts and nuts, cents per lb.. . . . . . . . . . 3. 90 
Steel bars, cents per lb.. .. . . .. .. .. .. . . . . . I. 85 
Ties, white oak, Chicago, 6 in. x 8 in. x 8 ft. $1. 40 

Hardware-Pittsburgh 
Wire nails, base per keg.. . . . . . . . . . . . . . . . • $2. 30 
Sheet iron (24 gage), cents per lb.. . . . • . . . . 2. 60 
Sheet iron, galvanized (24 gage), cents per lb. 3. 30 
Galvanized barbed wire, cents per lb... . . • . 2. 95 
Galvanized wire, ordinary, cents per lb..... 2. 90 

Waste-New York 
Waote, wool, cente per lb ........... 10.00 to 15.00 
WMte, cotton (1001h. hale) ,cents per lb.: 

White .......................... 9.00to 12.00 
Colored........................ 6.00 to 10.00 

Paints, Putty and Glass-New York 
Linseed oil (5 bbl. lots), cents per lb....... 14.6 
White lead in oil ( I 00 lb. keg), cents perlh. 14. 25 
Turpentine (bbl. lots), per gal........ . . . • . 0. 59 
Putty, 100 lb. tins, cents per lb........... 5.725 

Wire-New York 
Copper wire, cents per lb ................ . 
Rubber-covered wire, No. 14, per 1,000 ft .. 
Weatherproof wire base, cents per lb ...... . 

Paving Materials 
Paving stone, granite, 5 in., f.o.b.: 

15.50 
$5. 30 
15.25 

New York-Grade I, per thousand .....• $150.00 
Wood block paving 3½, 16 lb. treatment, 

N. Y., per eq.yd., f.o.b................. 2.70 
Paving brick 3½x8½x4, N. Y., per 1,000 in 

carload lots, f.o.b... . . . . . . . . . . . . . . . . . . . 50. 00 
Paving brick 3x8½x4, N, Y., per 1,000 in 

carload lots, f.o.b... . . . . . . . . . . . . . . .. .. . 45. 00 
Crushed stone, ¾-in., carload lots, N. Y., 

per cu.yd., delivered.... . . . . . . . . . • . . . . . . 3. 40 
Cement, Chicago, in carload lots, without 
II' bags, f.o.b..... .. . .. .. .. .. • .. . .. .. .. . I. 95 
Gravel, f-in., cu.yd., delivered New York... 3. 40 
Sand, cu.yd., delivered New York......... 2. 15 

Old Metals-New York and Chicago 
Heavy copper, cents per lb ..•..•......... 
Light copper, cent• per lb ..•............. 
Heavy yellow brass, cents per lb .•.••..... 
Zinc, old scrap, cents per lb ............... . 
Lead, cents per lb. (heavy) .............. . 
Steel car axles, Chicago, net ton ....•.•..•. 
Cast iron car wheels, Chicago, gross ton .••• 
Rails (short), Chicago, grOBB ton .......... . 
Rails (relaying), Chicago, gross ton (65 lb. 

and heavier) ......................... . 
Machine turninis, Chicago, gross ton .•...• 

10. 75 
10.00 
6. 50 
2.00 
4.00 

$16.25 
14.75 
16.75 

28.50 
7 .75 
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The identities of the thirteen com­
panies comprising the four operating 
divisions will be continued as manufac­
turing and shipping units, and all present 
trademarks will be continued. Resident 
engineers will be located in the district 
and territorial sales offices, where they 
will represent locally the headquarters 
consulting engineering staff. 

TRADE NOTES 
Edwin N. Hazlett has recently joined 

the sales engineering department of the 
Copperweld Steel Company, Glassport, 
Pa. Mr. Hazlett was graduated from 
the University of Pittsburgh in 1928, 
and then completed the apprentice engi­
neering course with the Duquesne Light 
Company. He has been connected with 
the distribution department of the 
Duquesne Light Company at McKees­
Port, Pa., on transmission work. 

+ 
DeVilbiss Company, Toledo, Ohio, 

announces that the expansion of its over­
seas business has called president Allen 
Gutchess and Export Manager Rex 
Wells to Europe, where they will be 
engaged for several weeks working with 
the executives in charge of the London 
and Paris factories and sales offices of 
the company. Increasing industrial 
activity in Europe is reflected in greater 
demands upon the DeVilbiss organiza­
tion serving overseas markets. 

+ 
Consolidated Car-Heating Company, 

Inc., Albany, N. Y., announces its new 
Chicago address as the Buckingham 
Building, 59 East Van Buren Street. 

+ 
American Steel Foundries announces 

appointment of F. A. Lorenz, Jr., as 
general manager of the Indiana Harbor 
and Pittsburgh works, in charge of sales 
and production. Mr. Lorenz has held 
the position of manager of sales for 
Davis Wheels; assistant to the fourth 
vice-president; works manager at I ndi­
ana Harbor, and now leaves the position 
of assistant vice-president in charge of 
operations. 

+ 
Roller-Smith Company, 233 Broad­

way, New York, announces the appoint­
ment of Henry N. Muller Company, 
First National Bank Building, Pitts­
burgh, Pa., as its district sales agent in 
western Pennsylvania, eastern Ohio and 
Vv est Virginia. 

+ 
Continental Brake Shoe & Equipment 

Company, New York, has opened a 
Cleveland office in the Terminal Tower, 
in charge of Paul Zens, who has been 
elected a director and vice-president of 
the company. 

+ 
George H. Palm, for the past six years 

engineer with the new development di­
vision of the Yellow Coach & Manu­
facturing Company, Pontiac, Mich., a 
division of General Motors, has become 
connected, as engineer in charge of 
radiator construction and equipment, 
with the Young Radiator Company, 
manufacturers of truck, bus, power unit 
and engine cooling radiators, as well as 
heating units, located at Racine, Wis. 

+ 
Twin Coach Corporation announces 

the removal of its New York offices to 
the new Chrysler Building, 405 Lexing­
ton Avenue, corner 42nd Street. 
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You have money invested 
with your motormen: 

PROTECT IT 
with 

""PEACOCK'' 
Staffless Brakes 

It has cost you money in schooling and training the men who are operat­
ing your cars. Isn't it fair to your pocketbook to give these men the best 
safety devices? I , 
Nothing is more important than brakes that will be positive- sure­
at all times. With "Peacock" Staffiess Brakes your equipment, passen­
gers and crew are safe in any emergency. 

National Brake Company, Inc. 
890 Ellicott Square Buffalo, N. Y. 

Canadian Representative 
Lyman Tube & Supply Co., Ltd., Montreal, Can. 

The Ellcon Company--General Sales Representatives 
50 Church St., New York 

19 
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breeze-making 
• • t hen and now 

ELECTRIC FANS have changed since the day 

when Mark Twain made his famous remark: 

"I have always had an ambition to throw an 

egg into an electric fan." The old-timers were 

rather crude affairs when compared with the 

efficient little b':'eeze-makers of today. 

When the 110-volt D. C. motor shown above 

was still in use, nearly all electrical power dis­

tribution in cities was direct current, making 

the use of copper-leaf brushes feasible. Little 

attention was paid to noticeable sparking and 

commutator wear. Then distribution condi­

tions changed. Fan motors were required to 

operate on alternating as well as direct current. 

Brushes were required to give several hun­

clred hours of life without commutator wear. 

Practically sparkless commutation was dc­

manclcd. Copper brushes were out of the 

question-only carbon brushes could meet 

these conditions. Special National Pyramid 

Brushes were developed to supply the need. 

This is just one of thousands of instances 

where National Carbon Company, Inc., played 

an important part in promoting the progress 

of electrical industry. The unlimited facili­

ties offered by National Carbon Research 

Laboratories enable our engineers to keep 

abreast of current progress. 

NATIONAL CARBON COMPANY, INC. 

Unit of Union Carbide l!m ond Carbon Corporation 

SILVER STRAND 

C b S l D... - AAA ar on a es 1v1s1on: CABLE 
T■AOl .......... 
t1101n1:••o 

Clc,·cland, Ohio 

Brancl, Offices and Factories 

New York Pittsburgh Chicago Birmingham San Francisco 
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As a service of information, advertising 

works toward a constant improvement in 

the standard of living. 

As a stimulus to competition it has im­

proved the character and standards of 

American business. 

As a builder of national distribution and 

large scale operation, it has made possible 

improved qua1ity at a reduction in cost. 

These are some of the benefits that ad­

vertising confers without cost on the con­

suming public-and some of the reasons 

why Collier Service Car Cards are a real 

adjunct to your service. 

BAR RO N G. CO LL I E R 
INCORPORATED 

NEW YORK 

• 

21 

CAR CARD ADVERTISING ALMOST EVERYWHERE 
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Buses of the Great Lakes Stages 
travel nearly 4,000,000 miles a year, 
part of it at high speed in the open 
country, part of it in the congested 
streets of great cities such as New 
York, Chicago, Cleveland, Boston 
and Detroit. Schedules must be main­
tained, breakdowns avoided, mainte­
nance costs kept low-so Great Lakes 
Stages use Cities Service Gasolene 
and Koolmotor Oil and Grease. 

They aren't guessing at Cities Service 
quality; they know that Cities Service 
products have been subjected to more 

gruelling tests in Cities Service's 
own fleet of more than 4000 motor 
vehicles, than any single bus line 
could give. Throughout the country 
bus owners are realizing that they 
could have no better guarantee of 
service than the performance of Cities 
Service products in Cities Service 
vehicles and in the buses of other 
operators. 

A Cities Service engineer, on request, 
will gladly study your power and 
lubrication problems and recommend 
the correct gasolene, ·oil and grease. 

MaY,1930 

CITIES SERVICE COMPANY 
60 Wall Street _,:,tJ.1.~ 

8' © 17, New·York City 

KOOLMO:J'OR PRODUCTS 
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Company: Great Lal<e Stages 
Number of Vehicles: 57 
Yearly Bus Mileage : 3,806,872 
Number of Passengers Carried: 1,570,252 

Cities Service products used: 
Koolmotor Oil 
Cities Service Gasolene 
Koolmotor Grease 

23 



24 

.Anaconda safeguards 
quality from mint to 
consum,r-provitks a 
1111tionwidt service, 
prompt, tkpmdablt, 
compktt, 

ELECTRIC RAILWAY JOURNAL .MaY, 1930 

TROLLEY 
WIRES .. 

that always stand 
the "wrap" test 

. BEFORE buying trolley wire, subject it to the 

"wrap" test ... Know that it will wrap on 

itself without giving evidence of failure. 

Anaconda Trolley Wires stand tests of this kind 

because they are drawn from pure copper and homo­

geneous alloys of remarkable ductility. Unified 

control by a single organization from mine to con­

sumer safeguards their uniformity. 

High in conductance, strong and tough, 

Anaconda Trolley _Wires meet the most exacting 

specifications for hard-drawn copper and bronze 

wires. Engineering data and complete information 

f1;1rnished on request. 

ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York City 

Chicago Office: 111 West Washington Street 

Sales 0/fim in Principal Cities 
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1/Uhc,tt Jn,tritdtej 
pooVQLTHE 

~ COMS-OLIDATED 
CAR-HEATING COMPANY IMC. 

The Oldest end Largest 
Car - Heeter Manuf ecturing Company in the world 

MEW YORK ALBANY CHICAGO 
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Look to De Vilbiss 
For 

Spr~y guns of various types and 
sizes 

Pressure feed paint tanks and 
containers 

Spray booths, exhaust fans, and 
approved lighting fixtures 

Air compressing equipment 

Air transformers and accessories 

Air and fluid hose and connec-
tions 

-Complete outfits from· the sma11- , 
est hand-ope'rate

1

d units to the 
lar~est indµstrial installati?n~ 

ELECTRIC RAILWAY JOURNAL ]lfay, 1930 

The Combined 
Experience of 
Many Industries 

De Vilbiss Spray Painting Equipment is so outstandingly 
successful in transportation industries because De Vilbiss 
specialized installations are designed in the light of a vast 
and comprehensive experience in all industries. 

De Vilbiss Spray Finishing Equipment is constantly used in 
an almost infinite number of industries. Numerous widely 
varied operating conditions, production methods and finish­
ing materials must be served. 

De Vilbiss engineers are thus enabled to bring to the specific 
task a measureless wealth of proved knowledge and to apply , 
to each individual case the composite experience of many. 

Every day, almost, new knowledge becomes applicable to 
spray finishing operations in industry. It will pay you to 
learn what study and use have recently revealed to help you 
to put a bigger measure of economy and speed into your own 
finishing operation. It costs you nothing to talk to us 
about it. 

DeV!16iss 
Spray- ::~~ST"',':.~ S'lsfe'!'_ 

THE DEVILBISS COMPANY , 272 PHILLIPS AVENUE f TOLEDO, OHIO 
Sales and Service Branches 

NEW YORK . PHILADELPHIA CLEVELAND · DETROIT INDIANAPOLIS CHICAGO 

ST. LOUIS SAN FRANCISCO LOS ANGELES WINDSOR, ONT. 

Direct factory repr;se,;tatives fn 'r_z (l'9ther territories 
I ' 
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For l-leavy 
Duty Work 
on City Streets 

UNION ME:TAL POLE:S have become 

widely known as the finest equipment foT 

combination sheet lighting and disl:Tibution line 

systems. Such installations aTe usually ornamental 

and carry only a light load. 

FoT exl:Temely heavy loading, Union Metal Poles· 

aTe just as prncl:ical and economical. While doing 

the job of the oTdinary pole, they also impTOve 

the sl:Taet appearnnce and build good-will foT 

themselves. 

In Wheeling, W. Va., one set of Union Metal Poles 

carries light and poweT ciTcuits, Tailway feedeTs, 

fiTe-alaTm ciTcuits, l:Tolley span wiTes, sheet 

lighting fixtuTes, l:Taffic signals and sheet signs. 

This installation decTeased the numbeT of poles 

along the cuTb and substituted a sl:Taight, otl:Tac­

tive fluted pole foT the unsightly equipment of 

the oTdinaTy type. 

No matteT what youT sl:Tength TequiTements, 

Union Metal can supply poles to fill the need. 
Heavily loaded Union Metol P9(es serve Wheeling, W. Vo. 

THE UNION METAL MANUFACTURING COMPANY 
GENERAL OFFICES AND FACTORY ♦ CANTON, OHIO 

SALES OFFICES: New York, Chicogo, Cleveland, Boston, Los Angeles, Son Francisco, Seattle, Dallas, Atlanta 

DISTRIBUTORS 
Graybar Electric Company, Inc. General ElectTic Supply Corp. 

Offices in oil principal cities 

27 
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UNION METAL 
DISTRIBUTION POLES 
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. 

''STANDARD'' 
STEEL PARTS 

There Must Be Quality In 
Vital Hidden Parts 

The modern car must not only be of eco­
nomical size and attractive in appearance, but 
also have vital, hidden parts of a quality that 
will contribute to safety and dependability in 
operation. The specification of Standard 
Steel Wheels , Axles , Armature Shafts and 
Springs will help you obtain a car which is 
modern all the way through. 

151 

STANDARD STEEL 
WORKS COMPANY 
PHILADELPHIA, Pa. WORKS : BURNHAM, Pa. 

Products 
Steel Axles S teel S prings Armature Shafts Rolled Steel Wheels 

SALES OFFICES: 
New York Chicago St. Louis Richmond Portland San F ra n cisco 

MaY, 1930 
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IT TAKES F·ROM 10 TO 15 TONS 
'· ' ' 

,TO ·REMOVE .TJIIS BOND 
\ 

As evidence of Erico bond and bond­
ing efficiency, over 30,000 lbs. were 
required to shear this brazed bond 
terminal from the raiL Permanency 
is guaranteed. The area of ·copper 
leh on the rail was just 8 times the 
cross-sectional area of the bond con­
ductor. This ratio of copper to steel 
assures maximum bond conductivity. 

Though easily and· quickly brazed to the rail, an 

Erico Brazed Bond is there to stay. 

It becomes an integral. part of the rail-making and 
keeping, under all conditions, the perfect c;ontact 
that maintains voltages and reduces power costs. 

No amount of service-h~avy pounding traffic or 
accelerated speed-· will loosen it. In fact it takes 
from 10 to 15 tons' shear pressure to remove it from 
the rail. 

Whether you choose steel arc weld or copper arc 
weld, Erico bonds provide a sure track return with 
the simplest method of application. They mean per­
manent installation at low cost, help you get the most 
from your bonding dollar. 

Let us send you samples 
for inspection and test. 

The Electric Railway Improvement Co. 
2070 East 61st Place Cleveland, Ohio 
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The walk-up-one-flight-and-save-ten customer you are 

necessity rider. 

But the well-dressed men and women of a push-button age who like 

tone, character and dignity just aren't dodging autos any longer to get 

to your place of business in the center of the street. 

Progressive business houses always move-up-town. Why don't you move 

up-to-the-curb. 

Curb loading with rail-less units, either b·us or trolley bus, is here to stay 

along with radios, electric ic~ boxes, oil-burners. 



I I I I 

DST MOVE 

~,1tewfo 
Investigate the three-year 

proven and tested Twin Coach 

capacity body design for bus 

or trolley bus-with standard­

ized inter-changeable parts 
for each. 

Guaranteed against/ 
OBSOLESCENCE. · 



been on unknown quantity- in every transportation tangle- sort 
'-,: 

hos been how to reduce the electric transportation · 

investment- to dear the way for roil-less equipment. 

Most managers would long ago hove moved up-to-the-curb if they could hove found 

the way. 

Gentlemen, it is time to sit up and toke notice - the trolley bus bids fair to be that "X" 

- the missing quantity in the tangle. 

Segregate your modern roil car equipment on your route trackage, which is still in 

good shape - replace the expensive obsolete equipment with trolley buses, which con 

be advantageously bought on a car trust pion. 

Under this pion you lay down a definite programme for getting moved over to the curb 

where the most business exists; you get rid of those money-eating, customer repelling 

old cars and save the investment in over-head and power facilities. 

You slosh the track maintenance expense; you relieve yourself of many taxes; you odd 

eq1.:ipment which operates for considerably less than the trolley car it replaced, and at 

a fore which permits a profitable inter-change of transfers, with the remainder of your 

system. You increase your system speed. 

Set your auditor to work on a tentative programme ·of this kind, based on your own 

situation; send your equipment Superintendent to Chicago to see their great new trolley 

bus programme in actual operation - and if you feel a re-occurrence of your old time 

pep, toke the train yourself. If New Orleans or Solt Lake City is handier-visit one of 

their tr'olley bus operations. 

Gentlemen, something is happening! 

Write Ross Schrom at Kent, Ohio, for news of the latest developments. 

IERE'S ~OTS OF DIJSINESS AT THE CURI 
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~lie Tougliest Bus Service 

WON'T BOTHER this 

NEW EXIDE BATTERY 

MUD, water, acid, hard knocks, can­
not ?amage the New Exide Motor 

Coach Battery. Built to last, this new Exide 
does away with splintered containers and 
rotting battery boxes wet and soggy from 
last week's storm. It is encased in the 
latest development of Exide engineers ... 
a composition container. 

Now you can have the same famous 
qualities that have led fleet owners every­
where to standardize on Exides, plus in­
creased economy and dependability. 

Write for information on the New 
Exide Motor Coach Battery. Let us show 
you how it can save you money ... cut 
your maintenance costs. 

J!xi~e 
MOTOR COACH 
BATTERIES. 

35 

I develop­
of Exide 

11eers for 
ved bus 

THE ELECTRIC STORAGE BATTERY COMPANY, Philad e lphia 
THE WORLD'S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 

Exide Batteries of Canada, Limited, Toronto 
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Carnegie Wrought Steel Wheels ful­
fill every requirement of the perfect 
wheel for electric railway service. 
They are safe- as only rolled steel 
wheels can be. 10,000 ton hydraulic 
presses impart to the steel a tough, 
dense structure, free from irregular­
ities that might cause failure. They 
are durable- rendering long and con­
tinuous service. In addition to forg­
ing, they are thoroughly rolled, 
further refining the wearing surface. 
Mileage is forged in and rolled in­
e~tra mileage that makes Carnegie 

Wheels the outstanding value in the 
wheel market today. 

In city service these wheels have an 
added advantage in that cars may 
be speeded up with safety over 
special track work at crossings-an 
important factor in rush hours. 

Carnegie Wrought Steel Wheels have 
satisfactorily answered the wheel 
questions of many prominent electric 
railways. Let them answer yours. 
Your inquiry will receive prompt 
attention. 

CARNl:GII: STl:l:L COMPANY 
SubsidioTy of United States Steel CoTpoTation 

PITTSBURG~, PA. 70 

HEELS 

MaY, 1930 
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CAHOLINA COACH CIIMPA:'IY, 510 EAST DAVIE STHEET, RALEIGH, N. C,, USES GOODYEAR TIRES EXCLUS IVELY ON ITS 1:0Al:II •·1.EET 

A Goo1l,1e1•1· Tire A1lvertise111e1it 

1vritte11, entirel11 by 

COACH COMPANY 

"GOODYEAR Tire & Rubber 

Company, Akron, Ohio, 

Gentlemen: When we renewed 

our contract with you, the drivers 

of our 51 buses expressed unani­

mous approval of our selection 

for another year. This fact is 

significant of the service received 

from Goodyear '_fires. 

~~Last year our buses operated 

a total of 2,687,698 miles, and 

on a fast schedule, an average of 

more than 7300 miles every day, 

including Sundays. In a service 

such as ours we need maximum 

traction, and a minimum of tire 

trouble. To anyone needing this 

combinati~n, we heartily endorse 

Goodyear All-Weather Tread 

Tires." Carolina Coach Company, 

Raleigh, N. C., H. H. Hearn, 

General Manager. 

JJlore l_.",!oplv. lli,le on Got1dyear Tires Tl1an 011 Any Other Kind 
,, 

THE GREATEST NAl\tE IN RUBBER 

YOU ll CO.ACHES SPECIFY GOO DYE.AUS 
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T HE TRACG 
»zust: be »zore tkan 
Dayton Ties are the only ties that achieve for concrete in track 
foundations the permanence it was meant to give, for Dayton 
Ties are the only ties that absolutely dissipate rail vibration and 
prevent "VIBROLITION." 

Dayton Ties require no major maintenance at all. Their con­
dition, after 15 years of service under every conceivable burden 
of traffic, points conclusively to real and genuine permanency. 

''The Better Tie Without An Alibi" 

TBf!MWON 
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STRUCTURE ~TODAY 
TIIEORETIOOLYCORRECT 

' 

. 

T HE achievement of long life for track structures in paved streets is the goal 
of many ... but the realization of few. Theories have been advanced in 

many different forms intended to provide a structure of satisfactory life and low 
maintenance-but few have stood the acid test of actual practice. fJ[ When con­
crete with its seemingly immeasurable strength, tested and proved in most 
every conceivable form of structure was put forth_, it was thought and reason­
ably so, that the ideal foundation for track had at last been found. Theoretically, 
concrete is the one permanent foundation for track and paving structure. But to 
achieve the permanence that concrete was meant to give, fact, not theory, must 
govern in actual practice and the one fact that upsets the entire apple-cart of theory 
is that steel rails vibrate and they transmit vibration, the one element that con­
crete of itself is unable to resist unless properly insulated. To permit theories, 
no matter how plausible, to fly in the face of this fact has proved disastrous in too 
many cases to elaborate. «JI The Dayton Integral System of Track Structure does 
achieve the permanence that concrete was meant to give because in this form of 
structure-a tie is provided that sets up an impenetrable barrier to vibration. 
And for this reason Dayton Ties can be installed not only with a more economical 
first cost-but with a permanence that means the virtual cancellation of mainte­
nance expense. (j Car properties cannot always fly in the face of fact. Better, 
far better, to weigh the evidence now. Begin now to disregard the detours of 
theory and take the straight road to facts and permanency by specifying Dayton 
Ties. 

I. Concrete ... everlasting because protected from destroying vibra­
tion. 2. The Dayton "shock absorbing" element that dissipates 
vibration and insures the permanency of the concrete structure. 
3. ¾" Bolts and clips-stay put permanently. 4. White Oak 
Wood Blocks-asphalt seal coated against moisture. S. Steel 
angles reinforce concrete but do not bisect it. 6. Steel rods (one 
under each rail) provide reinforcement at point of greatest tensile 
strain. 7. Bolt heads pull directly against steel angle-assuring 
permanent tightness. 

The· Dayton Mechanical Tie Company 
Dayton, Ohio 

fnl.UK AND PAVING ST.RircTVRE 

39 
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For 
heavy-traffic 
locations Bethlehem Silico-11/anganese Weldnble Crossing and turnout at 

10th and Arch Sts., Philadelphia, Pa. 

use silico-manganese trackwork 

T HE new Bethlehem Silico-Manganese 
Weldable Trackwork has high resist­

ance to impact and abrasive wear. The 
extremely fine-grain and dense structure of 
silico-manganese steel becomes more firmly 
set under constant impact. These qualities 
combined with weldability make Bethlehem 
Silico-Manganese the logical trackwork to 
install at all heavy-traffic locations. 

Bethlehem Silico-Manganese Trackwork is 
readily weldable by any of the standard 
methods, such as electric-arc, oxy-acetylene 
or Thermit welding. · 

The wear-resisting properties of Silico­
Manganese steel are well established. For 
years it has been the standard for high­
grade tools such as punches, chisels, shear 
blades, as well as for finest quality automo­
bile springs, and for parts subject to .shock 

and extremely hard grinding wear with lit­
tle or no lubrication. 

Bethlehem Silico - Manganese Weldable 
Trackwork can be installed at all heavy­
duty locations with confidence that it will 
stand up under the most severe conditions 
of service. 

BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 

District Offices: New York, Boston, Philadelphia, Baltimore, 
Washington, Atlanta, Pittsburgh, Buffalo, Cleveland, 

Cincinnati, Detroit, Chicago, St. Louis. 
Pacific Coast Distributor; Pacific Coa&t Steel Corporation, 

San Francisco, Los Angeles, Portland, Seattle, Honolulu. 
Export Distributor; Bethlehem Steel Export Corporation, 

25 Broadway, New York City 

BETHLEHEM 
Silico-Manganese 

~~- Trackwork-Design 999 
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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.-Wakefield sales office. 

HEYVVOOD--VV AKEFIELD COMP ANY 
Boston, Massachusetts 

516 West 34th St., New
1

York City 
J. R. Hayward, LibertyTrustBldg., Roanoke, Va. 

H. G. Cook, Hobart Bldg., San Francisco, Calif. 

4 39 Railway Exchange Bldg., Chicago, Ill. 

A. W. Arlin, Delta Bldg., Los Angeles, Calif. 
The G. F. Cotter Supply Co., Houston, Texas 

The Railway and Power Engineering Corporation 
133 Eastern Ave., Toronto; Montreal; Winnipeg, Canada 

41 
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A NEW T REND 
in railway lubrication 

Texaco Lovis Oil is made 
in two grades 38 and 70 
see. Saybolt viscosity. The 
new Texaco Oil Seals arc 
easily inserted in the dust 
guard slot back of the 
journal box and form a 
perfect senl that will gh·e 
years of service, prevent• 
ing both oil leakage and 
the entrance of abrasive 
dust and dirt. 

The electric railway industry is spending 

more for lubricants. It is spending less 

for lubrication. Texaco Lovis Oil and the 

new Texaco System of Lubrication have 

effected surprising economies. Electric 

railway lubrication is on an entirely new 

basis. 

Tbe Texaco System, of which a specially 

designed Texaco Oil Seal is a vital element, 

has for the first time in the history of rail 

transportation made it possi!ile to use a 

really efficient car journal lubricant. 

Operating results with Texaco Lovis Oil 

show a marked reduction in hearing trou­

bles, substantial power savings and inci­

dental economies in waste consumption, 

time and labor that are remarkable. The 

cost for lubrication is actually less. 

Engineers of The Texas Company will 

gladly present the facts to any railway offi­

cial. Tests are being made on many of the 

country's leading roads and much valuable 

data on the new Texaco System is becom­

ing available. Write The Texas Company 

direct. 

TEXAC O 
LUB RICANTS THE TEXAS COMPANY 

135 East 42nd Street, New York City 



America's largest and most experienced 
Transcontinental Bus Operator 

after millions of miles of operating 
experience with all types of equipment 

the new 3 3 passenger Parlor Coach, 
with the 150 h.p. Yellow "616" Engine 

ype 



lype 
anothe,· e,·ea~ 

Equipped with comfortable, 
widely spaced double de luxe re­
clining chairs with individual 
backs and head rests. The chair 
arms fold into the aisle to pro­
vide 7 additional seats. Full 
headroom. Big interior luggage 

racks. 

Greyhound has just ordered 300 Type 250 
Yellows - the largest parlor coach order 

ever placed by a motor carrier 

In announcing to the industry Type 250, Yellow 
gratefully acknowledges the valuable aid given by 
Greyhound in the development of this new trans­
continental-type parlor coach. 

For Type 250 is definitely the result of cooperative 
effort-the result of combining the practical cross 
country operating experience of this great trans­
continental operator with Yellow's engineering and 
manufacturing experience. 

This coach therefore is destined to meet the demand 
for a modern parlor coach that will stand the most 
severe and exacting requirements of de luxe long 
distance motor coach travel. 

It has tremendous power and quick driving response 
with a rate of acceleration astonishing in a vehicle 
of this size. 

:I 

It has unusual hill climbing ability, complete absenc 
of vibration and irritating valve noise and surprisini 
ly small fuel consumption for so powerful an engin, 

Ease of handling is comparable only to that of 
passenger car. The 4-wheel air brakes are by fart~ 
biggest Yellow has ever designed for a coach-t~ 
service brakes alone have 698 square inches < 
braking area. Maximum safety. Maximum brakin 
capacity to take care of sudden emergency stop 
Instant response to the slightest touch of the bra• 
pedal. Quick, sure, smooth retardation. 



ellow Coach I 
• 

1other outstanding feature is its easy steering and 
lity to hold the road at any speed-a direct result 
the balanced distribution of weight on the tires. 

thout exceeding legal over-all limits there is more 
·senger space in the Yellow 250 than in any other 

tventional large capacity intercity coach. Seats 
40 inches wide-as wide as those in a railroad 

·• They are spaced on 34 inch seat centers to 
e passengers room to stretch and relax. 

e Y elf ow 250 has been thoroughly tested in 

usands of miles of service, over mountains and 

ert country, on the open highway and on the 
neral Motors proving ground. 

o this coach every known means of insuring pas­
ger car comfort, safety and reliability of opera­

' extra long life, low maintenance and freedom 
m failure has been built in. 

Everything that Yellow Coach engineers could do, 
everything that transcontinental operating experi­
ence could suggest, has been included to make it 

an outstanding achievement in large capacity coach 
design. 

You too will say when you test it-

"A new standard of performance. A new mechanical 
excellence approaching perfection . . . amazing 
economy of operation . • . a new conception of 
earning power." 

The big new Yellow "616" Engine de­
velops 150 h.p. at 2,100 R.P.M.-121 h.p. 
at l,40(l R.P.M. Low engine speed with 
tremendous power, amazing economy 
longer life, less maintenance, greater re: 
liability. Completely free from valve noise 
and vibration--equipped with Zero-lash 
automatic valve adjuster and harmonic 
balancer. Note the compactness and easy 
accessibility. 



The amazing growth of 
the Greyhound System. 

The present great nation-wide network of Greyhound lines 

had its modest beginning in 1924, less than six years ago. 

Today, passengers may travel from New York to Los An­

geles, from Port Arthur, Canada, to Monterey, Mexico, or 

to practically any point in America on this one great system. 

Greyhound is operating over one hundred million bus miles 

annually, is providing safe, dependable transportation at eco­

nomical rates to many millions of travelers, has contributed 

in a major way to the sound progress and public acceptance 

of highway transportation and ranks as an outstanding pioneer 

in the development of vehicle design suitable for continuous 

and reliable high-speed cross-country service. 

The new Yellow transcontinental parlor coach, Type 250, is 

definitely the result of combining Greyhound's years of suc­

cessful operating experience with the unexcelled engineering 

ability and manufacturing facilities of Yellow. 

GENERAL MOTORS TRUCK CO. - - Pontiac, Mich. 
SUBSID IARY OF YELLO W T RUCK AND COACH CO . 

Interesting Facts 
About Greyhound 

(1929) 

Miles of route . .. . . 36,000 

Revenue bus miles 
operated . .... .. 101,000,000 

Passengers carried ... 19,000,000 

Gross revenue . . . .. $32,000,000 

Gasoline consumed, 
gallons .. .. ..... 19,000,000 

Salaried employees ....... 3,650 

Ticket agents, over ....... 4,000 

Garages . . . . . . . . . . . . . . . 102 

The route maps of the Greyhound lines 
in 1924 and in 1928 and in 1930 illustrate 
more graphically than words the amazing 
g rowth of this great transportation system. 
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Salvation- or 

--::---------

Price $1.5 
Each ticket 

C1tv Li11c or 
wctk ,,., ulde u 
t-:a tl'd bY l ■ rll 
nu11htr on thl1 
ti<"kf't 

Price $1.5 
Each tt,ket 

City Line of 
Wf'elir: ,n. uid~ or 
c:.ted It)' larte 
numbH' '°" t11ia 
tir.k•t 

salvage? 
0 ..... 
..... ..... 
N ..... 

your fare system 
may determine 

the -answer 

Quoting from the recent address 
of a P. S. C. official in the Middle 
West: 

"Some means must be found to re­
tain the railway. The problem of 
service at a reasonable cost that at the 
same time gives the operators a fair 
return on the value of their property, 
is one which has confronted every 
community in this country during the 
past ten or fifteen years. It still con­
fronts most of them." 

Globe-designed Weekly Passes are 
largely responsible for the jumps 
into the black by a number of margi­
nal companies. In one case recently 
made known, the adoption of the 

Globe 

Weekly Pass Ticket has actually in­
creased off-peak riding over 400%, 
and Sunday riding 600%. These fig­
ures will be verified if you desire. 

Two principal forms are used by 
various properties. The card type, 
punched by the operator, and the book: 
tear-out type. Both accomplish the 
main object--cash in advance, and in­
centive for the prospective rider to 
economize by quantity buying. 

The book type sells in book:s of 
twelve or twenty-five tickets at a sub­
stantial reduction in price. It can be 
( and is) used by all members of the 
family. Tickets left over Saturday 
are almost invariably used up on 
Sunday. The riding complex or psy­
chology of this method is highly profit­
able to the operator. 

Let us explain this subject in detail. 
Write or phone nearest office. 

TICKET COMPANY 
PHILADELPHIA 

Factories: Sales Offices: 

Philadelphia Los Angeles Boston 
New York Jacksonville 

Syracuse 
B:Jtimor,e 

Cincinnati 
aeveland 

Pittsburgh 
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.ulNVA.J. COl'ftHTIOM JtUNIIER. 

~mn~ ~iwm 
~@UJJillMI1 

''Getting Do"vn lo 
Funda111entals" 
''Gethn,: Dcr.vn to Fundament,ib, .. aptly e iprc.M,­

a the pre9ent-day attllude of progteSSJvc raiJ­

wayjl and manufaetvrus o( raQwa.y eqwpmcnt 

'Thftluch m0tt rban • qmrtr.r-ccnt~ of u­

penenc,c 11'1 the de~lopmeat at transpana11011 

equiJffltnt. Gc~ral ElecttL hu not knt ~ 

ci the tmldamerilal probJenK at lhe mduatry. 

GE~~ EJ,.¥~J..RIC 

fl 

You need both-

I 

The Journal plus The News 

T HE monthly edition of Electric Railwar Journal 
gives you comprehensive articles on changing 

trends, technical advances and broad problems facing 
the industry. 

And the E.R.J. News-the newspaper of the field­
presents terse, accurate news dispatches of fare changes 
. . court decisions . . financial and corporate notes 
. . new legislation . . association meetings . . per­
sonal notes .. all the vital news of the industry. 

You need BOTH for a complete picture of the electric 
railway field. If you read only the monthly magazine, 
vou miss the current news of the industrv .. accurate, 
~ital, fresh .. gathered by telegraph \\:ith ne\\·spaper 

speed. If you read only the News, you don't receive 
the benefit of the interpretive editorials, the authori­
tative articles, the maintenance and operating data of 
the Electric Railway Journal monthly magazine. 

Subscription price of the E.R.J. News is low--only $2 
for the complete year's service of thirty-nine issues ( it 
appears on thirty-nine Saturdays during the year). 
Foreign rate, $4 a year. Sold in combination with the 
monthlv edition of Electric Railway Journal for $5 a 
year d~mestic and $9 foreign. 

Send no money now. Simply fill out the coupon below 
-and mail it today! Give yourself a bird's-eye view 
of the entire electric railway field. 

Just tear off, 
fill in and 
mail this 

coupon today! 

ELECTRIC RAILWAY JOURNAL 
10th Ave. at 36th St., New York 

Check 
one: 

.. 
0 Eenter my subscription to the Electric Railway rournal NE\VS and send me a bill fo r 

$2. (Foreign rate: $4 year). 

D Enter my subscription to both the Electric Railway Journal monthly magazine and the 
separate NE\VS service. Bill me for $5. 
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For Dependable s·ervice at Less Cost 
Users of Una Bonds, made by the American Steel 
& Wire Company, know that this source of supply 
assures unvarying quality and perfect service. 

Thus-by standardizing on American Steel & 
Wire Company Una Bonds, leading roads assure 
uninterrupted schedules and lower mainte­
nance costs. 

Type CUA 

Easy to weld- the molten metal alioys itself with 
the steel-a Una bonded rail will pass the standard 
drop test. By using our Duron Welding Wire,a solid 
homogeneous union of great strength results. 

A complete line of carbon molds and accessories 
is also available. Our engineers are at your service 
regarding special applications. 

Type MCUA Type LUA 

Type CBA 

AMERICAN STEEL & W IRE COMPANY 
>SUBSIDIARY~ UNITED STATES STEEL ;coRPORATIOH < 

208 S. La Salle Street, Chicago 30 Church Street, New York 
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Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo Cincinnati Cleveland Dallas 
Denver D etroit Kansas City Memphis .Milwaukee Minneapolis-St. Paul Oklahoma City Philadelphia 

Pittsburgh Salt Lake City St. Louis Wilkes-Barre Worcester 
U. S. Steel Products Co.: San Francisco Los Angeles Portland Seattle Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York City 



50 ELECTRIC RAILWAY JOURNAL MaY, 193() 

Are you receiving 
·The Electric Railway Journal NEWS? 

:?'',;.~---· -~ 

-~~~-~ 
·--;·/._.., .. :-- ·.·.·-· 

_.;,:l,;;r.•• 

-:-the Newspaper of the 
Electric Railway Field 

When Electric Railway Journal was 
changed from a weekly to a monthly 
magazine, electric railway men every­
whe_re asked us to continue to supply 
the current news of the field. 

For that reason, a supplementary serv­
ice was started, known as the Electric 
Railway Journal NEWS. It appears 
as a separate newspaper on thirty-nine 
Saturdays during the year. On the 
other thirteen Saturdays, the magazine 
itself appears with current news. 

The Electric 

tion enacted concerning electric rail­
ways . . changes in fare rates . . 
news of p u r ch as in g activities . . 
financial and corporate notes . . edi­
torial interpretation of vital news . . 
personal items on men in the field. This 
newspaper constitutes the most complete 
guide to new developments in the field. 

Subscription price is low-only $2 for 
the complete year's service of thirty­
nine issues. Foreign rate, $4 annually. 
Sold in combination with the monthly 

edition of Elec­

Railway Journal 
NEWS keeps its 
readers posted on 
co u rt decisions 
. . recent bus 
developments . . 
current legisla-

ELECTRIC RAIL WAY JOURNAL 
tric Railway 
Journal for $5 a 
year, d o mes tic 
rate. Send no 
money now­
simply fill in and 
mail the coupon 
today! 

. 10th Ave. at 36th St,, New York 

Enter my subscription to Electric Railway Journal 
NEWS. Bill me for $2. 

Name .......................................... . 

Address ........................................ . 

City ............................ State ......... . 

Company ....................................... . 
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THIii PROPfRTIEI ARI 
CfRTAIN I/JIii wiMSleel Twin 
lies untl Me 1/odor-Ro,r"/Jrlodp/e 
//Jt,ir nl'VlrnrAl.t1/JPll'II e,w/uid 

Perf eel uniformity of construction re­
sults from the use of Steel Twin Ties 
and the higb frequency vibrations im­
parted by the "Mortar-Flow" Pulsator. 

Initial costs are as low as with any other design. The obvious quality 
of modernized Steel Twin Ties-with Precision Rail Clips and Heat 
Treated Bolts-makes certain that no better paved track was ever 
laid by such representative properties as:-

1. International Railway Company, Buffalo, New York 
2. Washington Railway & Electric Company, Washington, D. C. 
3. Capital Traction Company, Washington, D. C. 
4. Boston Elevated Railway, Boston, Massachusetts 
5. Mitten Management, lnc.j_ Philadelphia, Pa. 
6. Cincinnati Street Railway Company, Cincinnati, Ohio 
7. Georgia Power Company, Atlanta, Georgia 
8. Public Service Coordinated Transport, Newark, N. J. 
9. Department of Street Railways, Detroit, Michigan 

10. Kansas City Public Service Company, Kansas City, Mo. 
11. Tacoma Railway & Power Company, Tacoma, Washington 
12. Virginia Electric & Power Company, Norfolk, Virginia 

Ask them, if convenient; or make inquiry 
direct to uir about catalog, quotationir, rental 
charges or sales prices on special track 
laying machines. Write today. 

THE INTERNATIONAL STEEL TIE CO., Cleveland, Ohio 
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NEW 
THE PORTABII 
"MORJAR·fl.OW" 
PUIS"TOR 
A practical, compact, con­
venient machine for use 
under traffic conditions and 
for repairs. 

It is quickly and easily 
moved. Repairs can be 
made on all types of paved 
track, and the entire area 
about the repair perfectly 
sealed. Investigate the 
" M o r t a r - FI o w " repair 
method. 

International "Mortar-Flow" 
Pulsators, single or double 
end, may be leased at nomi­
nal cost for all types of 
paved track construction. 
Write for rates. 
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1 
Richey-
Electric Railway Handbook 
Se-eond Edition, 708 pages, flexible. p~ket size, 

528 Illustrations, $4.00 
A thoroughly revised reference book o! practical 
data, formulas and tables !or the use o! operators, 
engineers and students. It gives the essential 
reference data on all phases of electric railway 
construction and operation. It presents: (1) Data 
on subjects which come up in everyday electric 
railway practice. (2) :Material of service to the 
non-technical manager or opera.tor. (3) Reference 
material on electric railway practice for those who 
are specializing in other or allied lines. 

2 
Harding-
Electric Railway Engineering 
'l'hird Edition, 480 pages, 6x9, lH8 Illustrations, 

$5.00 
A thorough revision of this standard work on the 
theory and practice of electric rail"way engineering. 
'l'he book covers the principles o! train operation. 
power generation and distribution, equipment and 
types of systems. 

3 
Kurtz-
Lineman's Handbook 
550 pages, pocket size, flexible, Illustrated, $4.00 
The first book written expressly !or linemen, fore­
men. and other employees o! Ii_ne departments. 
The book meets the growing need !or a pocket. 
volume of construction and maintenance data, 
procedure, and methods. It presents hundreds o! 
kinks, shortcuts. expedients and time- and work­
saving methods. as well as scores o! useful 
diagrams, tables, and !ormulas !or the lineman. 

4 

Standard Handbook for 
Electrical Engineers 
Fifth Edition, 2,100 pages, 4½x7, flexibl•, 

lllnstrated, $6.00 
A widely-known encyclopedia o! electrical engi­
neering. The book covers every branch of mod­
ern electrical engineering. It ls complete and 
reliable, and so care!ully and !ully indexed that 
its information is readily accessible. 

5 
Croft-
American Electricians' 

Handbook 
823 pag•s, pocket size. 900 Illustrations, 

$4.00 
The book ls a reliable. use!ul hand­
book for wiremen, contractors, llnemen, 
plant superintendents and construction 
engineers. It aims to give the prac­
tical man the !acts on apparatus, ma-

f~r~l: l,!lfy i~s;:~'.atift" i.w::~ti~!1 ~~~ 

flexlbl•, 

6 
Blake and Jackson-
Electric Railway Transportation 
Seeond Edition, 437 pages, 6x9, 121 illustratlonR, 

A second edition 
of this w i de I y 
known book on 
the transportation 
side of the elec­
tric railway busi­
ness getting 
the cars over the 
tracks - increas­
ing the traffic -
collecting the !ares 
-and selling ser­
vice in the face ol 
modern conditions. 
Particular consid­
eration is given 
to the place of 
tQe bus in modern 
transportation. 

'7 
King- . 
Railway 

Signaling 
3Qf) pages, Ox9, 
3'!9 lllnstrations, 

$4.00 
A completely ade­
QQate book on all 
phases o! modern 
railway signaling. 
The book describes 
!11lly the construa­
tion, installation, 
o p e r a t i o n and 
maintenance o f 
sii;naling equip­
ment, and pre• 
sents a thorough 
discussion of prin­
ciples. 

Nash-

$5.00 

8 

Economics of Public Utilities 
413 pages, 6x9, $4.00 

This book presents the essential facts and the 
most mature views upon the underlying financial 
and economic phases of public utility companies 
with particular emphasis on electric railways. 
electric light and power companies and gas com­
panies. 
It discusses every angle of the public utility as 
a business and treats thoroughly such subjects as 
capitalization, investment features, franchises, 
regulation. valuation. depreciation, taxes, rates. 
service, accounting methods, public relations, etc. 

Mail this coupon 
to see these McGraw-Hill books 

cover to cover. l\lcGraw•Hill Book Co., Inc., 370 SeYenth A ,·enue, 
New York, 
Send me tha books checked for l 0 
•••• Richey"s. Electric Railway 

Handbook, $4.00. 
• , , , Hsrding's Electric Railway 

Englneeriog, $5.00. 
. . . . Kurtz' Llneman's Hand• 

book, $4.00. 

days' fr~ e:xamfnatlon: 
•.•. Crort's Amarlcao Elect.rl­

cians Handbook, $4.00 . 
• , .. Blake and Jackson's Elae• 

trlc Raliway Transports• 
llon. H.00 . 

• , •• King's RaUway S1gnallng, 
$4.00 . 

. . . . Standard Handbook tor .... Nash's Economics of Pub-
Electrl91J Engineers, $6.00. lie Utilftles. $4.00. 

l agrea to return such books as I do not wish to keep, postpaid, 
or to rem ft tor them ,vlthln 10 days of receipt. 

Nama 

Homa Address ........................................... . 

City ..•........ , ...... . •...• , ................. , ....... . 

Position 

Name or Company ......• , ....................•..... F·E.R .. J. 
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BETTER and faster service 
with Safety Cars brings in more gross 
revenue . . . Economy is realized by 
centralizing operating responsibility in 
one man whose duties are safeguarded 
by devices that interlock car control, 
door operation, and brake manipula­
tion ... Since operating cost deductions 
are less, a greater net revenue ren1ains. 

SAFETY CAR DEVICES Co. 
OF ST. LOUIS, Mo. 

Postal and Telegraphic Address: 

WILMERDING, PA·. 
CHICAGO SAN FRANCISCO NEW YORK 

WASHINGTON PITTSBURGH 

..... ProJDotes 
Profitable Serviee 
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SERIES 45 BUSES 

ARE EQUIPPED WITH 

LONG CLUTCHES 

AND RADIATORS 

LONG MANUFACTURING 
COMPANY, Detroit, Michigan 

ONG 

LONG PRODUCTS 
AUTOMOTIVE CLUTCHES AND RADIATORS 

MaY,1930 
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How MUCH 
SHOULD A 

ENOUGH metal must be put in a car wheel to give ade­

quate strength and wear resistance. How much of it is 

necessary to fulfill these conditions depends upon the 

kind of metal used. By reason of its special heat-treated 

composition the Davis "One-Wear" Steel Wheel can 

secure a ·given result with a minimum weight. It's the 

special metal that makes the difference. 

WHEEL 
WEIGH 

■ 
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AMERICAN STEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 
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"Better Arc Welders 

are made with Super Micanittf 
HERE insulation is one of the 

most vital factors in perfor­
mance. Only the best will do. That's 
why Una Arc Welder commutators 
are ,insulated with Super-Micanite. 

Super-Micanite contributes unfail­
ingly to the results for which the 
machine is designed and built. Higher 
dielectric strength ... greater surface 
resistivity ... the absence of injurious 
decomposition products, and the fact 
that Super-Micanite does not carbon-

ize makes it unique among built-up 
mica insulations. 

If you have never tried Super­
Micanite send for a sample. Subject 
it to the most rigorous tests. Then 
we feel certain you will agree that it 
is the outstanding electric insulation 
of its kind. 

MICA INSULATOR COMPANY 
New York: l00 Varick St. Chicago: 54l So. Dearborn St. 
Cleveland Pittsburgh Cincinnati San Francisco Seattle 
Birmingham Los Angelea Montreal and Toronto, Canada 
Works : Schenectady, N. Y. London, Ena;land 

REG. U.S. PAT. Qi=F. INSULATION 
REG. U.S. PAT. OFF, 

• • • 

7 
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3 Yea,·s H ard S e,·vice .. LONG HAULS •• 

SHORT RUN S •• P,·ove Goodrieh Values 

FRA1'~ l\lARTZ fi,uls 

Silv e1•to1v11s /1,igl1ly 

satisf11ctory 011 g,·ea t 

fleet of buses • 

. 7 Superior Specifications 
· / · Built Into Every 

Heavy Duty Silvcrtown 

I • I.'Hc{avily insulated stretch- · 
nta tchcd cords. 

2. Ad d itional adhesion-from 
greater insulation between out­
side plies. 

3. Extra twin heads for better rim 
seating. 

4. Extra gum fillers between plies 
for longer tire life. 

5. Heat-resisting, interlocking 
cord breakers: 

6. Tread designed correctly for 
heavy duty service. 

i. The whole tire tongi1encd by the 
farnous Goodrich "wa tcr cure." 

Goodrich 

Route map of FRANK J\IARTZ COACH CO., INC., Wilkco-Barre, Pa. 
.showing the Jar-reaching bu.s service rendered. 

QPERATING 90 through service buses between New York, 
Philadelphia (and points on the Atlantic Seaboard) to 

Chicago, l\lr. Frank l\lartz, President, Frank l\lartz Coach 
Co., Inc., has totaled over 4,000,000 bus miles in three 
years. ■ The extent to which Goodrich "did the job" is seen 
in the fact that they were specified on 50 new buses recently 
purchased. The objective for 1930 is 125 buses operating 
3,000,000 miles. ■ l\lccting every conceivable road condition, 
Goodrich Silvertowns on l\lr. l\lartz's fleet have proved 
thcn1selves, in l\lr. l\lartz's own words, to he "exceptionally 
satisfactory in their' performance." ■ The B. F. Goodrich 
Rubber Co., Established 1870, Akron, Ohio. Pacific Goodrich 
Rubhcr Co., Los Angeles, Calif. In Canada: Canadian 
Goodrich Co., Kitchener, Ont. 

Silvertowns 
• SP EC I FY G O ODRICH ON YOUR NEW BUSES • 
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~rain 
GIRDER RAILS 

GIRDER GUARD RAILS 
PLAIN GIRDER RAILS 

RAIL JOINTS AND 
TRACK ACCESSORIES 

EXPANSION JOINTS FOR 
ELECTRICALLY WELDED 

TRACK 

SPECIAL TRACKWORK 
SWITCHES, FROGS AND 

CROSSINGS 
in 

Solid Manganese Sttel, 
Manganeu I nurt Construction,' 

Chrome Nick,/ Stu/ lnurl 
Construction and Built-up 

Construction of all 
heights and weights of rail. 

TRACK EQUIPMENT 
While today's complex requirements for urban, suburban and 
interurban track work are in decided contrast to the simple needs 
of horse-car days, LO RAIN'S leadership in the development 
of trackwork is just as marked now as it was 40 years ago. 

Hence, for equipment ranging from switch tongue lock-boxes 
to the most complicated layouts, you can depend on a single 
source of supply for prompt, efficient, satisfactory service. 

Besides, you will find LOR A IN'S long and specialized 
experience a real asset in the solving of your every trackwork 
problem. 

THE LORAIN STEEL CO~IPANY 
.IOIINSTfnVN, PA. 

SUBSIDIARY OF UNITED STATES STEEL CORPORATION 
PRINCIPAL. SUBSIDIARY MANUFACTURING COMPANIES OF UNITED STATES STEEL. CORPORATION: 

AMERICAN BRIDGE COMPANY CARNEGIE STEEL CoMPANY ILUNOIS STEEL COMPANY THE l.oRAIN STEEL CoMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE CoMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL. IRON & R. R. CoMPANY 
AMERICAN STEEL AND WIRE CoMPANY FEDERAL SHIPBUILDING AND ORY 0oCR COMPANY NATIONAL TUBE COMPANY UNIVERSAL ATLAS CEMENT COMPANY 
P«ifi< Cood Dislriblon-Uoilod S111e,S1eel Product,Co., Columbia Oepartmeol: Sao Franciaco, LoaAo,el•••Portlaod, S.,111•, Honolulu. £,,.,, D11/ri6ulm--Uoiled S111eaS1tel Produc1, Co., New York Cicy 
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hdfbearin~ 
eYery 68,588 miles 
4[Dlicolion. cos/ 2211er Al mileJ 
When an _Indiana City and Suburban Electric Railway recently 
macle a check of their operating costs over the past five years 
thev discovered lubrication facts that will interest all Electric 
Railway officials. 

During th e five year period this company's cars travele·d 
8,847,838 miles. There were but a total of 129 hot bearings 
throughout this entire mileage •.. one hot bearing for each 
65,588 miles. The cost of car journal oil averaged 12.5 cents 
per thousand miles. Compressor oil costs amounted to 3.9 cents 
per thousand miles. Gear grease costs were 5.6 cents per thou­
sand miles. The total lubrication costs were 22 cents per thou­
sand miles. 

It is not only the low cost of lubrication that makes this survey 
interesting but likewise the infrequency of hearing troubles, the 
savings in waste and bahbit metal, and the reduction in power · 
costs. ~ Then lubrication costs are computed on this basis, the true 
value of S. 0. C. I. Lubricants is apparent. Car Journal Oils, Gear 
Greases and Compressor Oils which we have developed for electric 
railway service will keep your lubrication costs low, just as they 
have for other companies. 

Prove this to yourself, make a six months' test in your equip­
ment. If you will communicate with our nearest office one of our 
lubrication engineers will he · glad to call on you and assist you 
in planning such a test. 

STANDARD OIL COMPANY (Indiana) 
General Offices: 910 South Michigan Ave. 

Chlca1ro Detroit 
D&Tenport Dulutn 
Decato• EranHille 
Des llomes Fario 

Grand R apid, 
Green Bar 
Huron 
Indianapoli• · 

Joliet 
Kansas Cit> 
La Crosse 
Mankato 

.Mason Cltr 
llilw-aukee 
Minneapolis 
Minot 

Chicago, Illinois 
Saainaw 
Sioux City 
Peoria 
Qninc1 

South Bend 
!!t, Louis 
St. Jo,epb 
Wichita 
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IN planning for greater efficiency in electric railway operation, 
the matter of trolley poles should be given careful considera­

tion. When figuring the cost of service it will be well to study 
the construction of the trolley pole-what it can do from day to 
day in keeping down delays, avoiding traffic tie-ups and elimi­
nating frequent replacements. 

NATIONAL-SHELBY Poles are designed with sufficient 
strength to meet all service requirements and yet not be of ex­
cessi,·e weight and are, therefore, economical. A special form of 
reinforcement at the proper place gives the pole great strength, 
while the grade of steel used and a special heat treatment after 
drawing give a high elastic limit and assure long life and satis­
factory service. 

In addition, every NATIONAL-SHELBY Trolley Pole is in­
dividually tested before it leaves the mill-a form of test that ap­
proxim'ates actual service conditions. This type of test is es­
pecially important in that it minimizes the possibility of any de­
fective pole being installed-ther-eby helping to cut the cost of 
trolley pole service before it begins. A description of this test and 
complete information about these poles will be sent on request. 

NATIONAL TUBE COMPANY 
Frick .Building, Pitts.hur9h, Pa. 

SUBSIDIARY OF UNITED STATES STEEL CORPORATION 
PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES OF UNITED STATES STEEL CORPORATION: 

AMERICAN BRIDGE CoMPANY CARNEGIR STEEL COMPANY ILLINOIS STEEL COMPANY THE LoRAIN STEEL COMPANY 
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AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL. IRON & R. R. COMPANY 
AMERICAN STEEL AND WIRE CoMPANY FEDERAL SHIPBUILDING AND DRY DoCJt CoMPANY NATIONAL TUBB COMPANY UNIVERSAL ATLAS CEMENT CoMPANY 
Poafi< Coast Dislrii•lors-Uoilcd S1ate1S1ecl Produc1tCo., Columbia Departmeoh Sao Fraocilco, Lo1An&ele1, Portland, Seattle, Honolulu. E#orl Dlslri6ulors-Uniled S1a1 .. S1eel Produclt Co., New York CIJ7 
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Serving'-' 
• saving~ 

• 
1n 200 towns 
snug-fitting track • improvement ~ 

Carey Elastite System of Track Insulation 
preserves the pavement adjacent to the track. 
It forms a water-tight seal between paving 
materials and rails; it reduces rail vibration; 
it "shock absorbs" the impact of traffic ... 

Carey Elastite System of Track Ins~lation 
protects the rail by minimizing corrugation 
on its surface. It reduces electrolysis and 
retards corrosion .. ·. 

Carey Elastite System of Track Insulation· 
reduces track noises, provides a smoother 
track pavement and improves the riding · 
qualities of the track. Popular with the street­
car-riding public in two hundred cities, large 
and small. A wonderful traction advance­
ment, a guaranty of lower maintenance cost. 

THE PHILIP CAREY COMPANY 

Lockland, CI NCI NN ATI, OHi 0 

~-
~ .. ~ -­t .• 
,, .. !" 

, ..... a 

....... •·• ,. 
!' ..... ~ .. 

A durable asphalt1c com­
pound substantially reen• 
forced with asphalt-satu­
rated fibre preformed 
under heavy pressure ..• 
"Rail Filler"- Carey Elas­
tite System of Track I11su­
Jation! 



ALCOA 

El w 

STRONG TO BEAR BURDENS 
- LIG HT TO MOVE 

Car built by Cincinnati Car Company for Louisville Railway Company. Structural weight was greatly reduced 
by use of Alcoa Aluminum and its Alloys, 

The light, strong Alloys of Alcoa 

Aluminum make possible light 

weight rolling stock that retain 

structural · strength and safety. 

I J 



Car built by Cincinnati Car Company or United Traction Company of Albany. Alcoa Aluminum and its 
Alloys used for practically all metallic parts except wheels, axles, springs, bolts, rivets and nuts. 

·, 

Dead weight 

LCOA 
> 

Ml M 

It costs you money to move excess the riding public, which attracts 
dead weight. But you get no fares in more passengers. 
return. 

Strip surplus structural dead weight 
to the minimum, replace it with live 
weight that pays as it rides. Cars 
built almost entirely of the light, 
strong Alloys of Alcoa Aluminum 
are lighter by several thousand 
pounds. And all the needed strength 
is there. 

Being tons lighter, these ~ars make 
possible faster schedules, quicker ac, 
celeration and deceleration-service 
that results in added convenience to 

Wherever aluminum cars have been 
installed they have quickly proved 
profitable. They stay out of the shop 
longer; reduce wear on road bed and 
track; save power. 

Our nearest office will gladly send a 
representative to talk with you about 
the use of Alcoa Aluminum and its 
strong Alloys in transportation. Ad, 
dress ALUMINUM COMPANY of 

AMERICA; 2463 Oliver Building, PITTS­

BURGH, PENNSYLVANIA. 

·* 
~ ALCOA A LU MINUM 

~a res 
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OK' d by the Railroads 
and every industry . . . 

69 

Johns-Manville Building Materials 
protect your property investment 

Depreciation and maintenance are 
minimized wherever Johns-Man­
ville Building Materials are used. 
Millions of dollars' worth of J-M 
Building Materials in use by the 
railroads and every industry, are 
giving year upon year of free main­
tenance. Wherever permanence is 
the first requisite these J-M Mate­
rials should be specified. 

J.M Built-up Roofs-Buying a J-M 
Roof is buying exemption from 
fire, leaks, care and expense. Once 
your buildings are covered with 
J-M Built-up Roofs, your roofing 
problems are ended. 

More than twenty distinct types 
of J-M Roofs are available for your 
selection. J-M Roofs include not 
only asbestos roofs-the ultimate in 
protection-but also asphalt roofs, 
smooth and gravel topped. 

J-M Roofs are applied only by 
experts known in each community 
as J-M Approved Roofers. Every 
J-M Bonded Roof is guaranteed by 
Johns-Manville and the National 
Surety Company for an agreed upon 
term of years. 

J-M Transite-For skeleton frame 
structures, large or small, J-M 
Transite provides a material which 
is fireproof, rot-proof, and perma­
nent. It is made of asbestos fibre 
and Portland Cement, combined 
under great pressure. It needs no 

Tile Flooring. ,•···•,r. Masticoke & Truss 
Transite. Packings. ••~•~I Plate Flooring. 
Asbestos Shingles. iiiiluJ Asbestos Exhaust 
Fibre Conduit. ••• ••• Pipe Covering, 
Bus & Car I nsularion, Brake Blocks and Liolngs, 
Buil r•up and Ready-to-lay Roofing, Electrical lnsulat• 
ing Materials, Refractory & Insulating Cemenrs. 

J-M BUILT-UP ROOFS 

J.M TRANSITE 

J-M FLOORING 

painting, no maintenance whatever. 
It will actually outlive the steel 
structure it covers. J-M Transite is 
by far the most economical material 
for all but temporary structures. 
Transite is adaptable to a thousand 
and one uses-particularly in elec­
trical application. 

J-M Flooring-Waterproof, crack­
proof, hard to injure, easy to lay, 
easy to repair, easy to clean, J-M 
Industrial Flooring has all these 
desirable maintenance character­
istics. J-M Floors are made in sev­
eral types to fulfill the requirements 
of different kinds of service. 

On passenger platforms, in ma­
chine and car shops and garages, 
on the car floor itself, a J-M Floor 
will do a real job for you. And not 
only is the initial cost low, but 
records prove that maintenance 
costs are lower on a J-M Floor. 

Other J-M Building Materials 
Johns-Manville Asbestos Shingles 
and Asphalt Shingles find use on 
the railway property wherever 
beauty and permanence must be 
combined. Johns-Manville build­
ing material accessories, water­
proofings, Celite for Concrete and 
mortar, J-M Insulating Board, all 
contribute to low maintenance. 
J-M Engineers are at all times ready 
to advise you as to the advantageous 
useofanyofthese building materials. 

Address JOHNS.MANVILLE 
At neartsl office listed btlow 

New York Chicago Cleveland San Francisco 
Montreal 

(Offices mall large cities) 
Please send me complete information on the 
following building materials. 

Name •• •. ••......••..•••.•••.•••.•.••.•••••••• 
Address •••••••••••••••••••••••••• :~8:".1•

1?:~ ... 
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DANGER 
SIGNALS EVERY 
60 FEET 
Rough spots at every joint ... 
cupped spa.ts on each receiving rail 

. .. . broken bonds ... holes in pave­

ment ... more expense for repairs 

and patch work ... slowed-up 

schedules. Makes the railway un­

popular with everybody. 

MaY,1930 

METAL &.., THE8'M.I 
Pittsburgh Chicago Boston 121) B R-....,0 A OWAV 
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OR CLEAR 
TRACK ALL 

THE WAY 
Perfect alignment ... evenly­

surfaced track ... smooth-riding 

. . . better speed. No repairs re­

quired for rail or pavement . . . 

permanent I That's the modern 

way of railroading with Thermit­

welded track. 

Thermit welding rails 
both for maintenance and 
new construction is the 
recognized standard on 
hundreds of systems. In­
formation and cost data 
on request, 

COR,POR,ATI 0~ 
EW YO~• N.V. South San Francisco Toronto 
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STEADY AS A GYRO-COMPASS 

Your Business Paper 

Marks a True Course 

HIGH up in the wheelhouse of a ship 
there spins a gyroscopic compass, pointing 
ever at True North. With automatic preci, 
sion it warns the navigator of the slightest 
deviation from his course. By its aid he 
steers his ship unerringly across the waste 
of waters to its destined port. 

Just so the printing press, revolving 
steadily in its great frame, is symbolic of the 
guiding function of the business paper in 
keeping business headed straight. Is industry 
threatened by stormy times? The business 
paper points the way across an area of un­
certainty to the smooth waters of stability. 
Does an industry veer from its course to 

as a source of news and data, which makes it a 
power to be reckoned with in business affairs. 
For the modern business paper is an essential 
factor in every progressive industry. By its 
competence in the gathering and presentation 
of information, it has made itself indispensa, 
ble. For its independence in the editorial inter, 

follow misleading lights? The 
business press sounds a warn, 
ing. Is the ship of business 
blown off its track by a sud­
den shift in public demand, 
or swerved aside by an unex­
pected change in production or 
sales technique? The business 
press points out the course to 
safety and prosperity. 

It is this function of the 
industrial and merchandising 
press, no less than its service 

THIS SYMBOL identifies an 
A B P paper ... It stands for 
honest, known, paid circulation; 
straightforward business methods 
and editorial standards 'that in-
sure reader interest . . . These 
are the factors that make a 
valuable ad~ertising medium. 

pretation of that information 
it has become respected. It is 
a strong organization, effi, 
ciently staffed and capably 
administered. It commands a 
sound, paid, audited circula, 
tion. Its news and editorial 
pages are unbiased and un­
buyable. 

And for these reasons its 
advertising pages are bought 
by businesses with a story 
to tell to its readers. 

THE AssocIATED BusrNESS PAPERS, lNc. 
FIFTY-TWO VANDERBILT AVENUE· NEW YORK CITY 

This publication is a member of the Associated Business Papers, inc. . . . a cooperati-ve, 
non-profit organization of leading publications in the industrial, professional and merchandising fields, 
mutually pledged to uphold the highest editorial, journalistic and ad-vertising standards. 
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A Practical Handhool~ 
for the Public Utility 
Accountant and Executive 

Based upon actual accounting practices 
of America's leading public utilities-

Aeeounting Procedures 
tor Publie Utilities 

By 
WARREN G. BAILEY, M.A. 
As!iatant Director. Business Research Car~ 
porallon; Consultant In Public Utlllty 

Manegement and Procedure. 

and 
D. E. KNOWLES, C. P.A. 

Lecturer In Public Utility Accounting Pro­
cedures. School ot Commerce, Northwestern 
University; Industrial Engineer. Business 

Research Cornoratton. 

442 pages, S½ x 8, illustrated 
$6.00 postpaid 

This book, based upon the actual accounting practices of 
America's most successful utilities, comprehensively cover~ 
the whole field of public utility accounting. · · 

Scores of practical pointers, drawn from first-hand contact, 
tell how to devise, install and operate a complete and accu­
rate accounting system for any utility-large or small. Ac­
counting procedures are discussed with respect to the uni­
form classifications of accounts, prescribed by the National 
Association of Railway and Utility Commissioners. Actual 
form~ and record blanks are shown, illustrating the text. 

This i~ a handbook for every public utility accountant, and 
for utility executives who want to know the relatiom of 
their particular problems to the whole of public utility 
practice. 

Chapter Headings 
Introduction-Place of Accounting In Public Ctllitles--Uniform 
Accounting for Utility Companies--General Accounting Books--Ex­
pense Accounting-Timekeeping and Payroll Methods--Distrlbutlon 
of Labor Charges-Departmental Responsibilities in Accounting for 
Materials--Accounting for Materials and Supplies--Plant Accounting 
Current Liabilities--Revenue from Utility Services--Revenue Account­
Ing for Electric, Gas and Water Services--Accounting for Merchan­
dise Sales--Accounting for Revenue of Electric Rail ways--Custom­
ers' Accounting, Multiple Account Ledger Sheet System-Bookkeep­
ing Operations, Bill Stub Plan of Bookkeeping, the Register and 
Individual Accounts--Accounting for Customers' Payment• and 
Petty Cash-Accounting for Refunds and Adjustments--Auditing 
Procedure--Budget Procedure-Interpretation • of Financial and 
Operating Statements--Financing Public Utility C.onstruction and 
Extensions--Accounting for Capital Stock and Dividends--Account­
inC' for Capital Stock Sales. 

See this book FREE-Mail this coupon 

~ r.-~r:;::~_..~ .......... ~ ~ 
~~t-@atlWd i.iill!!~ 
FREE EXAM INATION COUPON, 
McGraw-HIil Book Company, Inc., 370 Sev.enth Avenue, New York. 

You may send me for 10 days' free examination a copy of 
0

Balley 
and Knowlee ACCOUNTING PROCEDURES FOR PUBLIC UTIL­
ITIES, $6.00 postpaid. I agree to ·remit for the book, or return it 
poetpaid within 10 days. 

Slrned ...•..............••....•...••••....••.•..•.••....• 
(Please Print) 

Address 

City and State ..........•.•....••••........•........•..... 

Official Poeltion .........•........••.•••.•..••......•..... 

Name of Company .••.....••.....•....••••••..•............ 

(Book• ,ent on approval to retail purchasers In U. S. and Canada 
only.) E. 6-30 ................................................................................ ,. 
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CHOSEN 
for 

PERFORMANCE 

hoLLE are 
never chosen for looks, never 
selected because one kind 
costs a little more or less than 

wh 

another. They're chosen 
performance. That's why 

for 

KALAMAZO0 

trolley wheels and harps are 
the standard of companson 
today. That's why many prop­
erties use them exclusively. 
There's a difference in trolley 
wheels. May we tell you 
about it? 

THE STAR 
BRASS WORKS 

KALAMAZOO, MICHIGAN 

I 
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Where Traffic Must 
Move Quickly 

· ·· ·· · I On ·elevated and subways in Boston, Chic~go-:-Ne~ 
· York, Philadelphia and many other metropolitan 

areas, you will find "Union" Signals and E. P . Inter­
locking. The reason is that where traffic must move . 
quickly, "Union" apparatus moves it with safety and 

,, dispatch. I 

MaY..193(} 

1881 1930 

A FTER years of re, 
.i1search develop, 
ment, tests and thought, 
fol consideration of what 
users require in a Graphic 
we take great pride in 
announcing this impor, 
tant addition to our 
already extensive lines. 

ROLLER-SMITH 

The line comprises 
switchboard, wall and 
portable types, A.C. and 
D.C., ammeters, volt, 
meters, single and poly, 
phase wattmeters and 
power factor meters. 

E,,ery man interested in 
Graphics 'Will want a copy of 

new Bulletin No. G-830. 
Your copy is ready. 

Main Office: 2128 Woolworth Bldg., N. Y. 
Works: Bethlehem, Penna. 

omee, In Principal CltlN In United Btateo and Canada. Ropr11entatl•N In 
Au1tralla, Cub&, Japan and Pbll!pplne llland,. 

Announces 

GRAPHICS 
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Why 
They Pave 
With BRICK 

DURABILITY 
under the most 

• severe service con-
ditions makes vitri­
fied brick the first 
choice for paving 
track areas ... when 
the brick structure 
needs repair a brick 
pavement is quickly 
opened . . . and also 
it is quickly closed 
with 100% re-use of 
the original brick . . . 
the low maintenance 
saves money . . . the 
freedom of a brick 
pavement from traffic 
interruption builds 
public good-will. 

For engineering data write 
National Paving Brick Manufac­
turers Association, 1245 National 
Press Building, Washington, D.C. 

VITRIFIED 
BRICK PAVEMENTS 

Increasing Height oi 
Span Wire Poles 

\ 

A BRIEF article under the above title 
and illustration, on p. 222 of t he 

April Annual Maintenance Number of 
t he Electric Railway Journal, featured the 
use of these M . I. F . R einforcing and 
Extension Clamps for extension of poles­
to provide proper spacing of feeders and 
span wires following street widening. • 

The illustration at the right shows a 
similar "C" Clamp Extension, but with 
Crossarm Gain Assembly as used by 
another equally prominent Company. 

Similar Clamps are available for reinforc· 
ing corroded upper joints, swaged or unswaged, in all 
standard sizes of poles-also for overcoming ground-line 
corrosion. Simplest--cheapest-most effective. 

Williams Pole ' Mounts hold tubular poles firmly, yet 
entirely above surface by means of anchor bolts-on 
bridges, retaining walls, rock, etc. Smaller sizes for signal 
standards, etc. 

Insulated Span Hangers with conductors separated 8 in. 
on knob insulators, or grouped in ½, ¾, or 1 in. split in­
sulators-either along or across supporting wires-provide 
simplest solut ion of many aerial conductor problems. 

Also--Specialties for wood poles, such as Williams Pole 
Mounts, Crossarm Gains, Guy Hooks, Eye Nuts, Heavy 
Du~y Guy Clamps, Cable Suspension Clamps, etc. 

Send for full data on iiem3 <Jf interest 

MALLEABLE IRON FITTINGS COMPANY 
Pole Hardware Department 

Factory and New England Sales Office: 

Branford, Conn. 
New York Sales Office: 
Thirty Church Street 

Canadian Mfc. Distributo r: 
LINE 8 CABLE ACCESSORIES, Ltd., Toronto 
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Commonwealth Trucks 

A big factor 

for 
Street Rail way 

Service 
Steel frames, including cross 
and end transoms, cast in 
one strong unit. 

in economical operation 
Pedestals cast integral with 
frame are machined and 
protected from wear by re­
newable, hardened spring 
steel liners. 

The design, material, and workmanship of Commonwealth Trucks are all the 
fruit of mature engineering experience. They combine to make a simple, 

rugged truck that gives years of service without maintenance cost. 
That's why so many leading railways have adopted them as 

standard. 

GENERAL STEEL CASTINGS CORPORATION 
EDDYSTONE, PENNSYLVANIA GRANITE CITY, ILLINOIS 

Street Railway Officials! 

The MERGOTT 8!::t~ 
A Great Help io You and 

Convenience to Your Riders 

Sell the Mergott Carfare Carrier at cost to your 
riders or distribute them complimentary. This handy 
token container eliminates making change; saves time 
and confusion and prevents mistakes. The Mergott 
Carfare Carrier produces good will, and, on the 
reverse side, can carry your advertising message to 
every patron. These carriers are used by Traction 
Companies in twenty-six states and provinces. 

Write now for full particulars; samples and quota­
tions. 

Note the space on the reverse 
side-Suitable for your good 
will or an advertising message. 

The J.E. MERGOTT COMPANY 
Manufacturers 

·318 to 368 J elliff Ave. Newark, N. J. 
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EXTRA MILES 
OF 

SERVICE 
Increased mileage in Electric Rail­
way operation can be secured 
through the use of time-tested 
Bronze Maintenance Specialties. 

You pay very little more for ex­
pertly manufactured materials, but 
the increased service obtained 
many times offsets the small ad­
ditional expense in first cost. 

"NATIONAL" Bronze Bearings and 
Castings are manufactured accord­
ing to the most modern foundry 
and machine shop practices, under 
expert guidance. This enables us 
to produce materials which will 
give increased mileage and reduce 
operating expenses. 

Our Engineering Department will 
be glad to recommend the proper 
products for your particular needs. 

11.-\rmntnre" Babbitt :Metal 

"Tiger" Bronze Axle and 
Armature Bearings 

. NATIONAL 

"More-Jones" Trolley 
Wheels and Harps 

BEARING METALS CORP. 

New York, N. Y. 
lll,.dvllle. Pa. 

St. Louis, Mo. 
Jersey City, N. J. 
Portsmouth, Va. 

Plttsbur&"h, Pa. 
St. Paul, Minn. 

Protect Your Crossings 

with NACHODS 

Be ready for the heavy auto traffic that is 
bound to cross your tracks with the coming 
of fine weather. You can conceive of no 
better protection than Nachod Highway 
Crossing Signals. They are on the job, not 
part time, but the whole 24 hours of the day 
-always prompt and alert to give their 
arrestive warning-flashing red lights with 
bell added if desired. 

Provided with separate motorman's indica­
tors to show the motorman he has started 
the warning in operation as he approaches 
the crossing, built of sturdy iron pipe con­
struction carrying powerful red projectors, 
with iron relay box, with all wiring inclosed, 
and operated by long tested overhead trolley 
contactors, N achod Highway Crossing Sig­
nals are the ultimate in safety for your road. 

NACHOD SPELLS 
SAFETY 

We also manufacture: Turn-right Signals, Signals for 
Single and Double Track, Stub End Signals, Annunciator 
Signals, Headway Recorders. 

NACHOD & UNITED STATES 
SIGNAL CO., INC. 

· LOUISVILLE, KY. 

77 
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All car parts wear out-
but some more quickly than 
others ................. . 

THAT'S why it pays to "Boyerize" your cars. 
Boyerized parts have tremendous wear­

absorbing qualities. They last 3 to 4 times as 
long as ordinary parts - reduce replacements 
50 to 75%. 
Boyerizing-a special hardening process gives 
these parts more "wear-life." 
Specify Boyerized Car Parts on new cars and 
for replacements. Your cars will stay in opera­
tion longer. Check the list. Send for quotations. 

BEMIS CAR TRUCK COMPANY 
Electric Railway Supplies, SPRINGFIELD, MASS. 

REPRESENTATIVES: 

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 

I 

' 

F. F. BD<ller. 903 Monadnock BldJ .• San Francl&co. Cal. 
W. F. McKenney. 82-88 First Street. Portland, Ore. 
J. H. Denton. !US Broadway. New York City. N. Y. 
A. W. Arlin. 519 Delta Bullclln1. Loa An1elea. Cal. 

\__ ____ , 
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I ;:: /~:~:::~ · I 
- WITH GENERAL -

I 
I 
I 

I F:D I-
I TUCO PRODUCTS CORP. I 
i 30 CHURCH ST., NEW YORK I 

Protection 
in Light 

Flashing flares of yellow-the modem way to say 
"Caution." The harder it blows the better they burn. 
Fuel cost cut S0o/o-,no wick consumption-all due to the 
patented Economy Burner, obtainable only on TOLEDO 
Torches. Theft-proof, unbreakable, self-righting. 

If your dealer can't suppl:, you, write us for prices. 

~e Toledo Pressed Steel Ca 
TOLEDO OHIO 

\ave with Steel 
Manufacturers of the Toledo Ilors&-the Ideal hl&'hwa:r 

barricade. 
; Rail~ay Exchange Bldg., CHICAGO I 
~lflllllllllltlUlllllllllllllllllfllllJIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllli¥ ~11u11n1111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111uu1 
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a 
Track 

are no longer 
• • • ma1or item 1n 

Maintenance 

PROPER design of crossings ... to withstand the 
ceaseless pound of heavy loads under every 

service condition ... has at last been determined 
by science. 

No longer are roads forced to accept crossings 
developed by "cut and try" methods; ... without 
exact knowledge of the stresses and strains 
imposed in service, and the proper design to 
resist them. 

Science contributed the new Wharton crossing 
.. .the only radical improvement in crossing de­
sign in generations. Progressive roads quickly 
adopted it, because the improved design ma­
terially lengthens crossing life, and cuts heavily 
into maintenance. 

SEND FOR BULLETIN 1 C 

Patented 

July 6, 1926 

William Wharton Jr. & Co. 
INC. 

EASTON, PENNSYLVANIA 
SALES OFFICES, Pittsburgh Chicaga Haustan Montreal New York 

Philadelphia Baston Son Francisco Scranton Los Angeles 

OKOCOR 
MAKEh 
ID 

OKONIT~P1lODUCTS 

Okanite 
Insulated Wires 

and Cables 

Varnished Cambric 
Cables 

Okanite 
Insulating Tape 

Manson & Dundee 
Friction Tapes 

Okacord 

Okolaam· 

Ol(()NITf<AllfNOER 
l'IIOOUCTS 

lmpr•gnated 
Paper Cables 

Super-tension Cables 

Splicing Materials 

AD/ 
TOUGH, KINK-PROOF, 

WATERPROOF oil, acid, 
alkali resistant and very flex­
ible ... these properties make 
OKOCORD ideal for motor 
leads. 

For this purpose, OKOCORD 
is made with extra flexible 
conductors, each wire being 
carefully tinned. The whole 
conductor is then wrapped 
with a paper separator to 
keep the rubber away from it, 
which facilitates skinning and 
soldering. The tough, tread­
rubber sheath insulates and 
protects the conductor from 
all external damage. 

If you haven't used it for 
this purpose, send for a trial 
order and learn for yourself 
how economical it is. 

THE OKONITE COMPANY 
Founded 1878 

THE OKONITE-CALLENDER CABLE COMPANY, INC. 

Factories: Passaic, N. J. Paterson, N.J. 

SALES OFFICES: 

NEW YORK CHICAGO PITTSBURGH ST. LOUIS 

BOSTON ATLANTA BIRMINGHAM SAN FRANCISCO 

LOS ANGELES SEATTLE DALLAS 

Novelly Electric Co. F. D. Lawrence Electric Co. 
Philadelphia, Pa. Cincinnati, 0. 

Canadian Representatives I Engineering Materials, Limited, 
Montreal 

Cuban Representatives: Victor G. Mendoza Co., Havana 
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·STRUCTURAL STEEL 

FABRICATED 

STEEL 

STRUCTURES 
for every purpose 

■ 
Progress Picture, Power Station 

Fabricated Structural Steel by AMERICAN BRIDGE COMPANY 
Subsidiary of United States Steel Corporation 

■ 

Manufacturers of STEEL STRUCTURES 
of all classes, particularly 

BRIDGES and BUILDINGS, Roof Trusses, Columns, Girders, Towers and Poles, etc. 

■ 

General Office: ?I BROADWAY, NEW YORK, N. Y. 
Contracting Offices in Principal Cities 

;!11111111111111il1111111111111JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllll1111111111111111111111111111f 

I Jo:!~oN ! 
i ~ I COLLECTING i 
= SYSTEMS = 
:l = 
§ Johnson Electric Fare Boxes and overhead regletera 5 
~ make poeaible the inataotaneoua registering- and § = counting- ot every tare. Reveoues are Increased = ~= 1 % to 5 % and the efficiency ot one-man operation ~=-

Is materially locreaaed. Quicker boardlnir ot 
~ ri'~n"!e~~~r:hti~hae:.e•ig~!~t 5.~iifc.!l~:'aa;n in'"~°.~'.nir § 
§ § 
s When more than three coins are used as tare. the s 
= Type D Johnson Fare Box Is the beat manually = 
=

1
!! operated registration syatem. Over 50,000 In uae. -=!=: 

Johneon Chang-e-Makers are deslirned to function 
with odd tare and metal ticket• oelllnir at trac-

~ !!,~';.~~t!~e~.r l~t ~~u~~·1:
1
';,,et:t ?o~al·~~~dRr~'. ~ 

§ Each barrel cao be adjusted to eject trom ooe to g ! five coins or one to six tokeoo. ! 
s § 
3 !! 
~ ~ 

I r-11rt~=-- i 
5 = = = 
~ ~ 

i i 
I .... ~ lR-.... R ,.,----~ I = = I ; 
I Johnson Fare Box Co. I 
; 4619 Ravens-wood AYe., Chicato, Ill. j 
~IWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIHll.i 

-the only panel board made in one piece. It is 
homogeneous and waterproof. Will not 1eparate, 
warp or blister. 

Standard 
for electric railway cars 

and motor buses 
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Seamless, Rivetless, Light in Weig 

Chillingworth One-Piece 
lG11ger because they are made 
drawing steel, properly anne 
strong Malleable Iron Brack 
you prefer. They meet all 
Used extensively on rapid tra 

Most steam road electrific 
use Chillingworth Gas 

e=_1 Chillingworth Manufacturing Co. 
Jersey City, N. J. 

ii! REPRESENTATIVES § 
: CANADA NEW YORK = 
i Railway & Powar En11. Co. J. W, Oerkt 6 

I Tool Steel i~~rr:,~ Equip Co. A. i~tii!~!ton I 
fA111R111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 
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Seat 
Maintenance 
Made Easy 

To keep seats continually attrac­
tive specify General Leathers. 
Easily washed· with soap and 

water these coverings can be kept 
right with a minimum of labor. The 
colors are fast and permanent. The 
toughness tanned into the high '.luality 
hides used by General Leathers insures 
long life. 
Specify General Leathers for sea~ :Uphol­
stery on your new cars. buses and taxi-cabs, 
nr send to us dlrooUy for replacements. 

Samples on rt>queRt. 

GENERAL LEATHER CO. 
Newark, N. J. 
Jl[akers of the 

Famous Tried and Provt"n 1100" Leathers 
Detroit omce: 1ffdtn A~J~~nstamm, Ltd .• 

General Leather Co., 21 West Sm!thllold, 
414 Fisher Bldg. London, E. c. 

West Coast Office: C1nadian Office: 
A. J. & J. R. Cook, Inc. Colonial Tr•den, Inc., 
237 E!11htb St., San Francisco 277 William St .. Chatham. Ont. 

; 
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THE NEWEST 
DEVELOPMENT 
In Traek Equipment 

Ramapo Spring Return Switch Stands 
are familiar to most trackmen. 

And the Ramapo Oil Cylinder Retarding 
Dash Pot has won approval wherever 
used. 

Now these two important features have 
been improved and combined in one de­
vice with all parts housed within the 
base of the stand. It incorporates: 

I Rigid Switch Stand-For free hand opera­

tion in either direction. Points must be fully 
thrown before switch stand can be latched; 
target always indicating actual position. 

2 Automatic Return-Two springs housed in 
switch stand base, independently connected with 
switch stand spindle through roller bearings, 
either of which springs would automatically re­
turn trailed switch points to original position 

when set against train movement. 

3 Retarded Return-An adjustable oil cylin­
der, housed in switch stand base, allows free 
opening of points but retards their return so 
that points will remain open until last pair of 

wheels has passed, when points will be returned, 
as slowly as may be desired, until almost com­
pletely returned; then the points rapidly close 
into position. 

The adoption of this new Racor Three­
in-One Switch Stand (Style No. 100-A) 
will at once remove one 'Constant source 
of maintenance expense and at the same 
time add a safety feature which has 
proved itself of the greatest value. 

Behind Racor Service $land n,'ne planfa $peci'al­
i'z1'ng in the manufacture and dfatri'bution of 
railroad track turnout and crO$$ing equipment, 
includ1'ng Manganese Work.for heavy traffic. 

RAMAPO AJAX CORPORATION 
IIACOII PACIFIC f'IIOGAND SWITCN COMPANY,Let.Aqoleo• ... tdt 
CANADIAN IIAMAPO IRON WOlllt5, Lo11no, Nusara FaUa, Ontario 

c~",,.lOfflec1-'llOPARKAVENUE, NEWYOI\K 
SALES Of!'ICU AT WOf\K.,. ANO 

Mt;COf\MICK. 1.UILDINO. CHICAGO 
Mr.TM>POLITAN eANk. eLDO. WA.SHlNC.TON 

N;,., R,uor Works au1L.Dt.-.s tXCHAlolC.f eLOO, st. PAUL 

=~~~~!-:~T:y:!~b~~!:r~•~-;!i"!~.~~e:j~~~=• ~t,a:!~~C:.:: 
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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 

R. F. KELKER, Jr. 
CONSULTING ENGINEER 

111 W. WASHINGTON ST., CHICAGO 

TRANSIT DEVELOPMENT 

OPERATING PROBLEMS­

TRAF'F'IC SURVEYS 

VALUATIONS 

SANDERSON & PORTER 

ENGINEERS 

PUBLIC UTILITIES 
AND 

INDUSTRIALS 

DESION AND CONSTRUCTION 
EXAHINATION'I REPORTS VALUATIONS 

NEW YORK 
CBIOAOO SAN FRANCISCO 

ALLIED ENGINEERS, Inc. 

Engineers and Constructors 

120 Wall Street 

New York 

Transportation Examinations 

and Reports 

C. B. BUCHANAN, Pr"91dent 
W. II. PRICE, JR., Bee';r-Treu. 

.JOHN F. LAYNO, Vle.,.Prealdmt 

Buchanan & Layng 
Corporation 

E11gi11eeri11g a11d Ma11ageme11t, 
Co11structio11, Fi11a11cial Reports, 

Traffic Surueys a11d 
Equlpme,rt Mainte11a11ct1 

BALTll\lORE 
1004 Ftrwt National 

Bank Bide. 

NEW YORK 
,0 Wall Street 

Phone: Hanover: 21,2 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells 
Albert W. Hemphill 

APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management 
Operation Construction 

50 Eest 42nd St., New York City 

E. H. FAILE & CO. 

- Designers of 

Garages- Service 
Buildings- Terminals 

441 Lexington Ave. New York 

THE BEELER 
ORGANIZATION 

Engineers and Accountants 
JOHN A. BEELER, DIRECTOR 

Traffic -Traction 
Bus-Equipment 
Power- Management 

Appraisals Operating and 
Financial Reports 

Current Issue LATE NEWS and FACTS 
free on re:i uest 

52 Vanderbilt Avenue, New York 

J. ROWLAND BIBBINS 
CONSULTING ENGINEER 

TRANSPORTATION 
UTILITIES 

Transit-Traffic Development Survey,. 
Street Plans, Controls, Speed Signals. 
Economic Operation, Schedule Analy­
ses, Bus Co-ordination, Rerouting. 
Budgets, Valuation, Rate Cases and 
Ordinances. 

EXPERIENCE IN 211 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 Pats 
Differential Fare,-Ride Selline 

Holbrook Hall S-W-3 

472 Gramatan Ave., Mt. Vernon, N. Y. 
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June Issue Closes 
MAY 14th The P. Edward 

Wish Service 
50 Church St., NEW YORK 
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Bus, Truck and Railway 
Transportation, Traffic and 
Operating Surveys. Financial 
Reports, Appraisals, Reorgan• 
izations, Management. 

6 N. Michigan Ave. 420 Lexington Ave. l 
All Work Under Personal Snpervhlon 

Early receipt of copy and 
plates will enable us to serve 
you best-to furnish proofs 
in ample time so changes or 
corrections may be made if 
desired. 

Street Railway Inspection 

DETECTIVES 
Chicago ' New York City 

Phone LEXINGTON 8485 Electric Railway Journal. 131 State St., BOSTON 
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! r "' I I ~ 

I A The Searchlight Section _ A I 
I

i Personal of this issue covers the current Business "'I 

Want- business wants of the industries Want-i in which this paper is read. i 
•, can invariably must be satisfied !_ 
E be filled by c- For Every Business Want - by 1omeone in ~ 
i a friend. your industry. § 

i-.. 
1 

"Think SEARCHLIGHT First" I •• .,,, , I 
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iEc:t::rk ~=-o.J.:!:.». ..... :":! I 
TRENTON ---- TOWERS I 

,-... ,,,., .. -~ ...... M .. , ... _ M "' M'"'· '"""' •• , I:: .. =· 

most practical method of bringing overhead construction within 
working range. 
They are economical to operate and provide safe, easy working §,,, 
conditions for line men. Indispensable for rapid repairing of 
pole type equipment. braces, trolley wires. traffic signal lights. §=====-
Gas or electric chassis. Will be glad to send a catalog. Write. -

J. R. McCARDELL & COMPANY 
391-401 SOUTH WARREN ST., TRENTON, N. J . 

• 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 
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The No. 145 Ventilator Grill 
A new unit giving maximum 
ventilating and lighting effi­
ciency, yet can be used directly 
above the aisle without sacri­
ficing head room. 

The Nichols-Lintern Co. 
7960 Lorain Ave., Cleveland, Ohio 
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I -i,r-",.,...., '1Lr~~~ H~::rs 
fitted with 

i 

= 

ENCLOSED HEATING elements carry 
the Underwriters' Laboratories Label. They 
give 100 % energy output for what you put in. 

HEAT UTILITY 
REGULATORS econo-
m1ze in current consump­
tion. 

UTILITY 
NO. 10 REGULATOR HONEY-

COMB VENTILATORS keep the 
air pure and wholesome. 

RAILWAY UTILITY 
COMPANY 

Car, 
Conyort 

Mf.i 

2241-47 Indiana Ave., Chicago 
= J. H. DENTON, Eastern Mgr. 

1328 Broadway, New York 

Utiliti llea1f:s 
Re9uktor.r 
Veo-tikton 

~ • .im11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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i 

l 
. . 

'II OJT 
j • J 1 I J I J I . 

----

R 11 Double Register 

A Fare Registration System 
that Gains the Confidence 

of ALL 
The durability, accuracy, speed and con­
venience of International Registers has 
given them the nation-wide reputation for 
efficient service that they have enjoyed for 
over thirty years. 
Electric operation gives the new types even 
greater speed, accuracy and convenience. 
Registers can be furnished for operation 
by hand. 

The International Register Co. I ! 15 South Throop St., Chicago ~ 

line.1NttflllltlllllllllJIIIIIIIIIIIIIIUlllllllllllllllllllllfllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllUlltllllllllllllllllllllllllllll7 

Roehling 
Quality Products 

Starter and Lighting Cable; Car \Vire; 
Motor Lead Cable; Ignition Cables; Traffic 
Control Cable; Battery \Vire. 

Electrode Holder Cable 
Electric ,velding Cable 
Arc \Velding \Vire 
Gas \Velding \Vire 

John A. Roebling's Sons Co. 
Trenton, N. J. 

f.111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Drip Points for 
Added Efficiency 

They prevent creeping moleture and qulckl:r drain the petti­
coat In wet weather, keeping the Inner area dry. 

The Above Insulator-No. 72--Voltaire&--Teat--Dry 84.000 
Wet 31,400. Line 10.000. 

Our engineer• are alway• ready to help you on your 1rla11• 
Insulator problem. Write for cataloir. 

Hemingray Glass Company 
Muncie, Ind. 

Eet. 1841-lnc. 1870 

·sm111111111111111111111111•1111 111111111111111111111111mnn11111nmm111111111un1mu111111111111111111111111111111111111111111111111nmnu1u 

I 
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Electric RaiJwa)' 
i_~ Fare Colle~~~:~~~ i 

th e co i n-s lo t 

Dirertonr 
• 

The Electric Railway Field 
at your finger-tips 

1--- ~l~tif {\lj i 
:======:=_~ KENS-all or m various combinations, are paid 

Contents Include: 

= 

= 

Names and addressee o! the Electric Railway Companies in 
the Ur,lted States. Canada and the West Indies, arranged geo• 
graphically by Post Office address. Names and addresses o! 
,metals aod principal department heads. Names o! subsidiary 
bus companies. Location of repair shops and power plants. 
Mileage o! the road. Gage o! track. Number and kind o! cars 
used. Number o! buses operated. Num ber o! garages and 
capacl!y. Rates o! !are. Transmission a nd Trolley voltageo. 
Capacity o! substations. Index o! electric railway company 
officials. giving company connections. 

/or $10.00! 

I mto the one coin-slot-

1 ~~[~::~:~~~~;~;:~~~~ b;~~~ 

I 
McGraw-Hill Catalog and Directory Company, Inc. 

477 Tenlh A,•enue at 36th Street, New York, N. ¥. 

~=======~ ~::c/~~!::c: tion will prob-
ably add 4% 
to 10% to your 

i=_: :~=~~~eters, Inc.· 1~-:.-:::1:.,';l,,!:O:.~ '=-
3209 Book Tower, Detroit, Mich. 
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I SEARCHLIGHT SECTION __ I 
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LEGAL NOTICI:i 
STATEMENT OF THE OWNERSHIP, MANAOEMENT, 

CIRCULATION, ETC,. REQUIRED BY THE 
A.CT OF CONORESS OB' AUOUST 

H. JIU 
or Electric Balhu, Journal, publhhed monlbl1-l t 

re1ul1r and 1 opoch!, 11 New York, N. T.. ror April 
I. 1930. 
Sitto or New York j 
Co~mt7 or New York 11

• 

Boron me, • Nolar1 Public In and !or tho 81111 104 
eounl1 al'orenld. perlOftlllJ appeared C. H. ThomPIOG. 
who, hevt.nr been dul1 awom acc:ordin1 to law, det>Ot• • 
and ,.,. lhal he la the Secretary o! tho Mc:Oraw-Hl11 
Publl1hln1 Compoo1, Inc., publhhon or Eloctrlc R1Uw11 
Journal and thal lhe followlnr II, lo the but or bl• 
knowledge and belier. a true 1tatement or tbe owneuhh>. 
man11"ement <and It I dally pal)er, th~ drculatlon), ete., 
or the 1rore11ld publle1Uon ror lhe dale ohown In 1h1 
above caption, required bJ the Acl or Au1u,1 H, UIS, 
embodied tn Hollon 411 , Pootal Lowa and Be1ul1Uon1, 
printed on the renrte or thh form, to wtt: 

1. That the namea and addrenee. of the publlaber, 
editor, managinc editor, and budneu m,n,ceu ate: 
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lhereunder the aamea and 1ddre11e1 of 1tockboldera own• 
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!:dwln 8. Wllaey, I 0th Au. & J61h SI., N. T. C. Gold­
man. S1eh1 & Co., JO Pine Str .. t, N. Y. C. 
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oamea of the owm1n, atockholden, and aecm1t1 hold8n, 
tr an:,, contain not onl7 the lilt or llockholdera: and uicur• 
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McGRAW•BILL PUBLISHlNO COMPANY, lNC. 
C. H . THOMPSON, Secretal')' . 

B"orn lo and 1ubtc.'1bed balore me 1h11 s hi d11 of 
March, IU0. 

[HILi H . E . IIEIRN?.:. 
Nolll')' Public N. T. Co, cit·, No. H, Rer. No. 

IB84. KlnKs Co. Clk'• No. eo. Rer, No. IOU. 
(U, Commlulon ell)!Nt March 10. 1811.) 

POSITION VACANT 

ENGINEERING draftsman having street railway 
track experience. Capable o! making surveys 

and designs. P-207. E lectric Railway Journal. 
620 No. Michigan Ave., Chicago. Ill . 

POSITIONS WANTED 

MASTER mechanic, with broad experience In 
the electric railway field, desires change: 

•uccessful record long on the job. Excellent 
references. Will go anywhere. PW-212. Elec­
tric Railway Journal, Tenth Ave. at 36th St .. 
New York . 

RESEARCH engineer with technical training and 
broad railway experience, qualified to or­

ganize research and etallstlcal activties or as­
sist executive on operating, equipment. valua­
tion. franchise. tare and related matters . 
PW-211. Electric Railway Journal. Tenth Ave. 
a t 36th St .. New York. 

(Contlnned on t he tallowing page) 
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SEARCHLIGHT SECTION 
BMPLOYMENT and BUSINESS OPPORTUNITIES-USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED-RATE PER WORD : 
Po•ltion• Wonted, 6 cents a word. minimum 

$1.00 an Insertion, payable In advance. 
Po.ttlon• V ocant and all other classifica­

tions. excepting Equipment, 10 cente • 
word, minimum charire $2.00, 

Propo•olo, 40 cents a line an lnoertlon. 

WFORMATION: DISPLAYED-RATE PER INCH: 

B0'1J Number• In care ot our New York, 1 Inch · · · · · · · · · · • · • • · · • ,$6,00 
Chicago or San Francisco offlcee count 2 to 3 Inches· • • • • • · · • · · · · 6. 76 an Inch 
10 words additional In undisplayed ads. 4 to 7 Inches.•.•• •.••• • •• 6.60 an Inell 

Dl•count o1 lO% 11 11111 payment I• made In Other •pacu and contract rotu on requut . 
advance tor tour consecntlve Insertions • An advertl.tnq inch le measured Tertlcall:, 
ot undleplayed ade (not lncludlnir pro• on one column, 3 columne--30 lnchea-
posals). to a Pan. R.J. 

-►+=================================4P~·· 

POSITIONS WANTED 
(Oontln ul'<I from prerodiui: pai,I') 

YOUNG man. with ten years' experience, would 
like position as assistant superintendent 

transportation. Will go anywhere. PW-209. 
Electric Railway Journal. Tenth AYe. et 36th 
St .. New York. 

AGENTS WANTED 
------------ ----

Agents Wanted 
For a portable high efficiency electric welder 

tor etreet railway circuits. Portability such 
that one man can easily handle the machine on 
tbs etreet. Machine le provided with pneumatic 
tires and springs so that it can be towed tor 
loog distances at high epeed. Current coneump• 
lion trom five hundred volt trolley le twelve 
amperes tor two hundred amperes In the arc 
circuit. Normal welding capacity two hundred 
amperes: maximum capacity three hundred 
amperes. Write to the Economy Electric Prod­
ucts Co., 2400 Woodland Ave. Cleveland, O. 

FREE BULLETIN 
JOSEPH HYMAN AND SONS. 'l'ioga, Livings• 

ton and Almond Ste., Philadelphia. Pa .. have 
Issued their new catalog, containing epecitlca• 
tions, with quotations. of stamping presses. r e­
built In their shops and eold under their 
guarantee. This catalog ie a valuable source 
ot Information to buyers and copy le available 
upon request. 
¥1tllllllllllfflffllllllllHIIHllllllllllllfllflllllliiltlllllllllllllllflllllllillllll111llllltlllllllll~ 

1 ~ 
~ Wanted to Purchase ~ 
i ; 

Electric Railways 
in Their Entirety 

HIGHEST PRICES PAID 

DISMANTLING DONE BY US 

The Allite Corporation 
636-638 Broadway. New York, N. Y. ; 

• • 1,11111111111111u1111111111n,,,11111111u1111111111111111111111111111111111uu11111,11111111u11,111,1 

_ ........... -... ;:;· .. ;;; .. ·;~;:;~; .. ·-~;;-····-.. ·-1 

:i~,~~d~i;;;~~:;;;:;,~ ~;;;~~~i:i"!~d !_i 

public service properties which have ceased opera-

T::i::~~~:r;;;{;:;;;~: :o:::y I 
( Capital ~I,000,000.00) _i====::_ 

Rail Department, Philadelphia, Pa. General Department, Boston, Mass. 
Pacific Sales Office-Failing Building, Portland, Oregon 

lt11u1111u1u11 1111 111111111u11111111111111111111111111111111111111u111u11111111111111111111uu1u111u111111111111111u1111111111111n11111111111111111u1111111111uuu 11111111un1t1111111111 1111111111111tt11u.~ 

() 

HIGHEST PRICES 
PAID FOR ELECTRIC z RAILWAYS FOR-

IJ? ~4?. I 
,;:r. ~ ~dt~ 
,t,e1s-«::.f- /;>. ~~ (./. 
~ J: o".f; 01s, '1, ~ ~Q 

:1111111111111111111111111111111111111111111111u11111111111111111111111111111111u111111111111111110111u~ 

; FOR SALE I 

I=====. ~~?ti~~h!·sean!~~~ K.t;; '===· Synch. Motor Generator Sets 
D.C. Volts 675/600 A.C. Volt, 3 ph .. 60 
cy., 2200 comp'd. w'd. lnterpole Generators 
80% P. F. Motors with Direct Conn. ex• 
citere. Speed 1000 Kw., 900 r.p.m .. 600 
Kw .. 1200 r.p.m., complete A.C. and D.C. 
control switchboards . 

Condition Stricrlv First ClasB 

For Particular• App/11 

JOHN D. CRA WBUCK CO. 
Empire Bldg., Pittsburgh, Pa. 

~ltlllfllllllllllllUtlllllllUIIIIIIH1111111111111111Hlllllllllllillllll1111111111111111111111111UIUtfi .:f11111111111111111u111111u11111111111111111111111111"111111111111111111111111111u111111111111111111111, :j 

MAKE YOUR SELECTION 

FROM 113 BIRNEY CARS 
(60 May Be Sold) 

\. 

MORE 
THAN 

Built by J. G. Brill Co.; Brill 79 E-1 Trucks; Full Safety Devices. ZO YEARS 

'--E-it-h""'!er,.W~e-s-ti_~_:_;_. ;_~e-et_:_:_· i_;h_08_a_~t_a_~_;_:_·r~_e_~_:n_· :_e_:_· •26_4_M_o-to_r_s_. _r ~!R~: l=====: 

_ Now in Operation Splendid Condition Low Price 

-- . ~ For Complete Information Write: ~ 

; ~ 601 Commonwealth Bl:: M. McKEE COPHILADELPHIA, PA. I 
:u1111 1111111tt1ttt11111111t1111u111111111111111111111111n111111n1111111111111111111111111 1111111111 11111111 11111111111 1111111 1111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111n1111111111111111111 111111 Nn1t1111111111111111111111111111111111111111111111111111111111 11111111u11 111111 
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All equipment and supplies of the 
Auburn & Syracuse Railroad Company, 

Auburn, New York 
W e have purch:ised all the physical p roperty of this road and now offer 
the fo llowing:­

Light Weig h t Double Truck Cars 
Doub le Truck Interurban Cars 
Snow Plows a nd S weepers 
Freigh t Cars 
Rotary Converters 
Cald well Wheel Press 
Wheel and E ngine Lathes 
Boring Mill 
Peter Smith Car Heaters 
Johnson Std. Coin Counting Machine 

Motors: 
76-12-A 

lOlB--264-A 
121 -:.!00-J 

Controllers: 
K-6 K-10 
K-35G2 l{-aO 

C om p ressors: 
DIEG 
D H26 

Fare B oxes 
Johns.on 
r1e,·eland 

at very :ittracrive prices, 

Let us have your requirements for moterials and s u pplies. 
Write or Wire 

R. E. SALZBERG COMPANY, INC. 
225 Broadway - Estd.1898 - N ew York City, N . Y . 

87 
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must be received by 5 P.M. the 20th of 

;=======-• the month torot,~P;t~g i~~~fh'.ssno out the 
Address cop11 to the Searchlioht Depa;.tment 

Electric Railway Journal 
Tenth Ave. at 36th St .. New York City 

=',111111111111n111111111n11111111111111111111111111111111111111111 11n1111111 1111 111111111111111u111111 . i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,~ 

Operation discontinued put this equipment 
in the bargain class . . . all of it was in 
operation until March 31, 1930. 
We know that you ca n get many years of profi table operation out of the 
equipment listed here. Every item is in good condition. Must he seen to 
be appreciated. 
A s for prices, we will let you pass judgment. However, we don't believe 
you can get the same value a t twice the prices we ask. 

Substation 
Equipment 

3-Rotary Converters, 
G.E.. Seri a I Nos. 
416420, 410461 and 
416470, Type TC6, 
Form P. 300 kw., 60 
cycles, 000 volts, 
1200 r.p.m., 600 
amp., with trans~ 
f o r m c r s. reactance 
c o i I •· and panels 
complete. 

4-Rotary Converters, 
G.E.. Se r i a I Nos, 
146388, 1 4 6 3 8 9, 
146487 and 140-188, 
Type TCO, Form P, 
200 kw., 60 cycles, 
!JOO ,·olts, 1200 r.p.m., 
:i33 amp,, with trans­
Iormcre, reactance 
c o I I s, and panels 
complete. 

3-Transformers, 150 
kva.. G.E.. Type H, 
Form KD, 60 cycles. 
11,000 I 22,000 to 
2200 volts. Ontslde 
type. Serial Nos. 
2120537, 2181781 and 
3191513. 

4-Transformers, 145 

~~~in i:.-· lf6y~cl~'. -
11.000 I 22,000 to 
2200 volts, single 
phase, oil cooled:·step­
up. 

1-Automatic Switching 
Equipment for reclos­
ing the 1tcrvice on 
D.C. circuit, G.E. 
Catalog 106600 com­
bined stud end and 
multiple feed. Wiring 
arrangement 
P219918~. v. 600 
amp. 450. summary 
K2ti:J9317. rcqu Sye 
77023. (Practically 
new,) 

Oil Switches and Panels, 
Rotary Converter Panels, 
D.C.. Feed e r Panels, 
Starting Panels, Lighl­
ning Arresters and Choke 
C o i I s, Disconnecting 
Switches. 

Cars 
3-Birney, each with 2 

G.E. 264 Motors, 
K-63 Controllers, 27-
B-7 Compressor. 

4-With G.E. 268 lllotors, 
KlOA Controllers. 

6-Douhle end operation. 
8 wheel, steel I beam 
underframeA, e a c h 
with 4 G.E. 87 (60 

hp.) Motors, Type 111 
( multiple unit) Con­
trol. Westinghouse 
Air Brakes. with Sl\lE 
emergency. Trncks, 
standard C-55. Heat­
ing, hot water. Cars 
48 ft. long, seating 
capacity 52. 

1-Work Car, 48 it. 
long, l\lCB couplers, 
~ame motors. etc. as 
last item. 

1-Snow Plow, on four 
wheels. 

Track 
3500 T nns 

80-lh. A.S.C.E. Section 
Steel T Rails, 33-H. 
lengths, uniform drlll­
ing, rail drilling 2x7 
in. for % in. track 
bolt. Fnll q u o t a 
angle epllce bars. 

34 Turnouts, complete, 
~o. 8 Frogs 15 ft. Jong, 
15-ft. Switches, 8 tt. a 
in. Guard Rails. Ramapo 
Stands. 
Selected Track lllaterlals. 
Almost as good as new. 

;'l;'ote: This is but a p_artial list of all the equip--­
ment purchased by ·u.i Jrom ihe Elmira, Corning 
and Wa<r,erly Railway. 

Write- today f~r ~omplete · listing and details, 

E. C. SHERWOOD 
50 Church St., N ew York, N. Y. 

_Telephones: Cor t landt 3322-3 

511111111111111111111111111 1111 1111111111111 111 11111 111111u11111 11111111111111 11 11111111111111 11 111111 111 11111111111111u1111111111111 111 111111111111111111111111111111111111111u11111n1111111111 1111111111111111111u1, 
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1--12-in. Pu t nam Double End Car Wh.-el 

1-T;,'/tiiJ 
1:ti\~:· Hydraulic Cnr Wh•el 

1-~~0-~~n !'<iles Hydraulic Car Wh..-1 

Sev:;~r~ilt-R & Putnam Axlo l,athe-s and 
Car Wh...,J llorln~ Machine,. 

CE:STRAL lLLl :-.OIS EQUIP\IE:ST CO. 
Springfield. lll. 

:-.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

AGED 
IN 

WORTH 
O UR B ACKGROUND 

of Years 
fruitful 

intelligent 
expenence 

O UR F OREGROUND 

Modern - scientific­
progressive methods 

l 
WE p1:~~HASE I 

DISMANTLE 
RAILROADS 

THE JOSEPH 
SCHONTHAL CO. 

l======T,, Ch,:

0

:.~~:i:~:,~•:,w Yo<k I __ _ 
The Marine Trust Co., Buffalo 

; 
The Huntington Nat'I Bank, Columbus ! 

?,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111-:-
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JN just six weeks the 
A.E.R.A. Convention 

meetings will he under way 
in San Francisco hut the 
exhibits will he found only 
in the Convention and 
Exhibit Number of Electric 
Railway Journal that 
appears June 14th. 

The editorial pages will tell of the 

trend and developments in equip­

ment that are contributing, toward 

greater comfort, safety, speed •.• 

better appearance, operation and 

maintenance. The advertising pages 

will show what each manufacturer 

has to contribute toward these ends. 

For the thousands who have to stay 

at home (unfortunately everybody 
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on't be long now! 
can't go to San Francisco ! ) the 
Convention Exhibit and Conven­
tion Report Numbers of Electric 
Railway Journal, will represent the 
exhibits, meetings, new develop­
ments, new business relationships, 
all the interest and enthusiasm that 
go to make up these annual 
meetings. 

The fact that there will be no Con­
vention Exhibits this year places a 
larger responsibility on Electric 
Railway Journal,, but we feel cer­
tain of the whole-hearted support 
of manufacturers in our effort to 
place before the whole industry as 
complete a ·picture as possible of 
this year's Convention. 

l\Iore than a million dollars a day 
is budgeted to be spent this year. 
Advertising should bring better re­
sults than ever before! 

Some of the discussions 
planned for the 

Convention Number 

Industry leaders are planning to dis­
cuss the following subjects in the 
Convention Number of Electric Rail­
way Journal: 

Developing Better Cars, Increasing 
Speed of Operation, Providing 
Greater Comfort, Reducing Vibra­
tion and Noise, Building Better 
Track, l\laking Cars More Attractive 
in Appearance, Improving Riding 
Qualities of Trucks, Promoting 
Safety, Progress in Trolley Bus De­
sign, Modern Machinery for Im­
proving l\'I a i n t e n a n c e , Better 
Equipment for Freight Handling, 
Meeting the Power Demand, Facili­
tating Fare Collection, hnproving 
the Bus to Increase Its Usefulness, 
Advancement in Structural Design 
of Vehicles, Increasing the Effi­
ciency of Rapid Transit, Serving the 
Suburban Commuter. 

All, you will admit, pertinent to the 
editorial theme, "Improving Design to 
Improve Transportation Service." 

89 
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Competent to solve 
eleaning problems 

A SK us about your car and motor re­

fi pair cleaning problems that seem to 

defy solution. From our long experience 
in serving electric railway systems, we 

can suggest suitable Oakite materials and 

methods for overcoming the difficulty. 

Our nearest Service Man will gladly study 

your cleaning requirements and recom­

mend the most effective and economical 

Oakite material for saving time and effort 

in cleaning cars, large and small truck 

and brake parts, motor parts, etc. A 

postal to us will bring him to your shop. 

Manufactured only by 
OAKITE PRODUCTS INC., 28B Thames St., NEW YORK,N.Y. 

Oakite Service 1.l/ en, cleaning specialists1 are located at 

Albany, N. Y.: Allentown, Pa.; *Atlanta. Baltimore. Battle Creek, Mich. 
*Boston, Bridgeport, *Brooklyn, N. Y.; Buffalo, *Camden, N. J.; Charlotte, 
N. C.: Cbattsoooga, Tenn.: *Chtcago, *Clnrmnstt, *Cleveland, *Columbus 
o.; *Dallas, •Davenport, *Dayton, O.; Decatur, JU.; •Denver, *Des ~:lolnes, 
•Detroit. Elmira. N. Y.; Erle, Pa.; Fall River, Mass.; Flint, Mich.; Fresno, 
Cal.; •Grand Rapids, Mich.; Harrisburg, Pa.; Hartford. *Houston, Texas; 
*Indlaospolis, •Jacksonville, Fla.: *Kansas City, Mo.; *Los Angeles 

~1Y~18~~it~l,. ;1ftidJ:~n:~:i: ~~~r:.1s N ~ef_~· :;:~~~~i~eeN .-~~~n:tei; 
Haven. *New York, *Oakland, Cal.; *Oklahoma City. Okla ; •Omaha, Neh.; 
•New Orleans, La.;*Ph.ladelphla, Phoenix. Ariz;: *Pittsburgh. Fleasantvllle. 
N. Y.: Portland. Me.: •Portland, Ore: PoughkeepstP, N. Y.: Providence 

Reading, Pa.; Richmond, Va.; *Rochester, N. Y.; Rockford. m.; 
*Rock Island. Sacramento, Csl.; •ssn Francisco, •Seattle, South 

Ben3Yr!~is~. s~~ni~t1~T!t~~i .. ; .'!f Jro~f~18he~\oii.sul, 

( *T'i\~: ~~de¥i~;_ai-.f asi'.:: fd~l~~~sport. 
town. O~ln._ 

*Stocks of Oakite materials are carried in these cities. 

OAKITE 

,. 

lndu~trial Oecmin9Haterials ~Hetbods 
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Sho punchea a k ey and the quotation 
appears aimultaneously, in brokers' 

offices all over the country. 

Air Power Hastens Day 
of High Speed Stock Reports 

New Automatic brokers' boards are being 
turned out rapidly. Soon they will record quo­
tations simultaneously all over the country. 
One girl at a keyboard will post prices at hun­
dreds of points at once-smashing all precedent 
in speed and accuracy. 

Armatures for the boards are being broached 
rapidly, in air punches. Numbers are being 
sprayed on them with air-which will soon spell 
profit or loss to traders. Coil cores are blown from 

presses, with air. 
Every production 

shortcut, and every 
machine which 
could cut time and 
costs on the new 
boards, has been 
adopted. And a· 
vital factor is air 
power by Balanced 

Angle Compres­
sors-the choice 
of leaders in every 
industry. 

Send for 
Booklet 83-W 

The Sullivan 
Balanced AnAle 
Compressor 
which supplies 
/ow cost air power for buildinA the new 

automatic quotation board!I. 

SULLIVAN 
SULLIVAN MACHINERY COMPANY 

809 Wrigley Bldg., Chicago 
Offices in all principal cities ol the world 
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,..-HE famous Bender Palace 
■ Hyway Coach is now avail­
able in twenty-five passenger 
seating capacity. 
Five auxiliary aisle chairs and 
two passenger tilt seats alongside 
driver increase the seating capa­
city to thirty-two. 
This unit incorporates all the 
features which have made the 
Bender Palace Hyway Coach so 
popular, such as the large inside 
overhead luggage galleries, full 
head room in aisle, wide com• 
modious interior, low main­
tenance costs, and advanced 
modern construction. 
May we send you further particulars? 

THE BENDER BODY COMPANY 
W. 62nd and Denison Cleveland, Ohio 

BENDE~ 
BODIES 
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Y oungsto-wn Turns to 

l6,11•ii.llll ~tA\~lrlEI~ IUNlllr ~[i11-11•~ 
Youngstown needed new equipment. 
And it was only logical that cars "up-to­
the-minute" in design and equipment 
would be selected. The distinctive and 
particularly attractive stream lines of 
the Brill MASTER UNIT design 
appealed, and the purchase of thirteen 
of the double-end city type resulted. 

A combination of light weight, 35 H.P. 
high-speed motor equipment with \V-N 
double reduction gear drive, foot con­
trol, and automatic foot braking makes 
possible unusually high rates of accel­
eration and deceleration accomplished 
in a smooth and comfortable manner. 

Faster schedules with equipment pos­
sessing necessary passenger appeal, par­
ticularly designed with wide single sash, 
low ceiling, automotive type front and 
with every consideration given to pas­
senger comfort on Brill No. 201-C 
leather-upholstered seats prompted the 
selection of these new cars. They are 
40 ft. 6 in. long over platforms, and 
seat 45 passengers. 

The ever popular Brill 177-E-1-X 
Trucks assure long and satisfactory 
service with minimum maintenance. 
Complete details furnished u p o n 
request. 

THE J. G. BRILL COMPANY 

American Car Company 
St. Louis 

The G. C. Kuhlman Car Co. 
Cleveland 

PHILADELPHIA 

Wason Manufacturing Company 
Springfield, Mass. 

Pacific Coast Representative 
Rialto Bldg., San Francisco 
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The handwriting on the wa// -

clear, easy to read, logical. 

• The Timken-Detroit Axle Co. 

has identified itself construe­

, tively with the profitable future 

of the electric railway industry. 




