
McGraw-Hill Co., Inc. • November 10, 1923 Twenty Centa Per Copy "' .. 

JIEEDlm ]R?il"-=•AY 
JOUBRAL 

Stackpole 
Carbon 

Brushes 

l 

Increase 
Your 

Pro.its 

THE STACKPOLE CARBON CO. 
ST. MARYS, PENNA. 

Direct Representatives constantly at your service in every city and town 
in the United States 



• 

ELECTRIC RAILWAY JOURNAL November 10, 1923 

The Meanin~ of Might= 
Hauling 6000-ton trains at 14 miles 
per hour over 2 per cent grades. 
Maintaining high-speed passenger 
service for over two hours on head
ways of 2.1 minutes with all trains 
on schedule. 
In service 24 hours a day, week 
after week . 

When the dispatcher calls for a W ~st
inghouse Engine he knows th~t all de
mands will he met. This ' h~s been 
proved on the l;rgest elect;ifications of_. 
the country, among which are the Nor
folk! ,& : Western; New York, New . . .,._ . " .~ . 

· Haven & Hartford; Pennsylvania Rail-

). . . 

road; C,hicago, Milwaukee & St. Paul 
and others '. 

With 62 la!ge motive-power units under 
construction, and with 41 locomotive 
u~its· shipp~d during the past year, the 
·Wes ting house Company stands reach' 
to .n:ieet.. your demands for all classes of 
service. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

sti · 
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W E'RE back on the twelft'h floor 
where we greeted you before 

sta rting our trip through the House of 
McGraw-Hill. The deserted appear
ance is explained by the clock-it is now 
the noon hour. The room is flooded 
with light from great north windows 
11 ft. wide and 18 ft. tall. The west 
wall is lined 9 ft. deep with books. 
Above the east and south sides of the 
room you see the attractive mezzanine 
floor on which are located the telephone, 
telegraph and other important depart
ments as well as the spacious offices of 
the principal executives. 

\Vhile three sides of the lower floor, 
next to the windows, contain the edi
torial and business offices of seven pub
lications, most of the glass-inclosed 
offices you see at the right are used by 

ELECTRIC RAILWAY JOURNAL. Our make
up editor and his assistant, to whose 
expert work every issue of the JOURNAL 
bears witness, occupy the northeast 
corner of the floor, next to a cathedral
tall window. Associate· editors, assis
tant business managers, secretaries and 
clerks work in the "great open spaces." 

To get the best view of the floor you 
must see it from above. From the 
"mezz" you see there is plenty of space 
between filing cases and desks and that 
the 125 men and women at work on 
seven publ ications have plenty of room. 
There is ceaseless activity on this floor 
and each day sees a tremendous volume 
of work turned out, but all is done so 
noiselessly that visitors invariably com
ment on the silence and restfulness of 
these editorial and business offices. 

McGraw-Hill Co., Inc., Tenth Ave. at 36th St., New York 
Cable Addreu: "M1chlnl1l, N. Y." 
Member Aaaoclated BUBIOHI Pepera. Inc. 
Member Audit Bureau or Clrcul1Llon1 
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Is Your Town Represented 
on the Safety Car Map? 

THE accompanying map shows how well the Safety Car 
has succeeded. · 

Nobody any longer questions the advisability of turning to 
Safety Car operation wherever possible. The only question 
is, "On what basis-how many new cars or how many con
verted ones?" 

We supply the .standard Safety Devices which make any car 
· a Safety Car. The map shows the cities in which more than 
9,000 cars with our equipment are in service. 

SARTYG\ll DEVICES C'o. 
OF ST. Lou-1s, Mo. 

Postal and 'wle~1·aphic Add1·ess: 

WILMERDING, PA. 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTSBUiUJtt 
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Through Congested 
City Streets-

on 
faster 
schedules 

5 

With the Variable Load Brake 
THE Variable Load Brake derives its name from the 

fact that it provides a braking force which automati
cally adjusts itself to the weight of the load, thus insuring 
a short, uniform stoppi.ng distance regardless of whether 
the car is empty, partly loaded, or loaded to capacity. 

The use of the Brake reduces the average time consumed 
in stopping, and cuts down the running time between 
stops by allowing longer peak-speed operation before 
acceleration begins. The net result of these gains is a 
general speed-up in service. 

Ask for Copy of Publication T-2045 

Westinghouse Traction Brake Company 
General Office and \Vorks: Wilmerding, Pa. 

Wts11NGuoustTRAc110N BRAKts 
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"For the convenience 
of the Public 
and the benefit of 
the Industry" 

-Charles .4. Coffin Medal 

"Reciprocating" Tracie Grinder 

"f ravel must be fast, safe and smooth" 
-The priu-winning brief of the Chicago 

North Shore f.j llfilwauku R. R. 

This equipment helps to 
keep track "fast, safe and· 
smooth and comfortable" 
on the principal electric rail
way systems of the world. 

Detailed information 
sent promptly 

Railway Track-work Company 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 
Chester F. Gailor. 30 Church St., New York; Chas. N. Wood Co., 
Boston; Electrical Engineering & Mfll". Co., Pittsburgh; P. W. 
Wood, New Orleans: Atlaa Railway S,Upply Co., Chicago; Walter 
M. Graham, Toronto; Equipment & Engine~rlng Co., London. 

"Ajax" Electric Arc Welder 

"Universal" Rotary Track Grinder 

"Atlas" Rail Grinder 

"Hercules" Rail Grinder 



November 10, 1923 ELECTRIC RAILW AY JOURNAL 

Roof Mounting Imperials 
There are quite a number of railways 
that have standardized on Imperial Roof 
Mounting Incandescents. Several of the 
Imperial case designs with incandescent 
elements are listed for mounting on the 
roof of the car. 

Operators on these properties tell us thaf 
the illumination from a headlight on the 
roof gives more general satisfaction-that 
the motormen like it better. In addition 
damage to the headlight from collision 
or other accide.nts is minimized. They 

Imperial H e a d -
lights are made for 
city or interurban 
service with lumi
nous arc, carbon 
arc or incandescent 
elements. 

have backed their belief by standardizing 
on Roof :Mounting Imperials. 

The headlight shown above is from the 
DC Series with 11 inch reflector for 
interurbans. The other popular Crouse
Hinds Incandescent types for both city 
and interurban service carry listings for 
roof mounting. 

Imperial Incandescent specifications cover reflectors 
from 7 ¼ to 16 inches ; sheet steel and cast iron cases; 
flush, surface and roof mounting; plain clear glass 
in plain or grid doors and clear or colored semaphore 
lenses in plain or guarded doors. Reflectors are gold, 
crystal and sterling ray, also polished aluminum, 
nickel plated copper or white enameled steel. 

Imperial H e a d -
lights are made by 
the Crouse - Hinds 
Company and sold 
exclusively by The 
Ohio Brass Co. 

The improved Form C Removable-unit resistances ar, 
made wi th porcdain tubes wound with moisture and 
temperature proof a//011 wire. 

The Ohi~ld®o~fs'tSS Co. 

'1 

New York Philadelphia Pittsburgh Charleston.W.Va. Chicago Los Angeles San Francisco Paris, F"ranc:e 
Products, Trolley Meteriel, Reil Bonds. Electric Reilwey Cer Equipment, High Tension Porcelein lneuletors, Third Reil lnaulaliSNI 
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ALUMINUM 
RIGID 

CONDUIT 
Aluminum conduit, ¾ in. size, runs 2½ ft. per lb. It 

weighs only about one-third as much as ordinary metal 

conduit. Aluminum conduit for car construction saves 
weight as does aluminum tubing for air lines. 

Aluminum is resistant to corrosion, easy to handle and 

install- and it saves two-thirds the weight. 

Mail the attached coupon· if you are interested in 
weight saving, through the use of aluminum 

conduit, tubing, castings, sheet, etc. 

Aluminum Company of America 
Pittsburgh, Pennsylvania 

November IO, rn:,rn 

••••••••u••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••• 

Albany 
Boston 
Buffalo 
Chicago 
Cleveland 
Dayton 
Detroit 
Indianapolis 
ItansasCity 
Minneapolis 

OFFICES 
New Haven 
Newark 
New York 
Philadelphia 
Pittsburgh 
San Frsnelsco 
St. Louis 
Washington, D. C. 

Export Sales 
New York 

Aluminum Company of An1erica 

Gentlemen : 

w. 

I am interested in aluminum for ............. • ...... , ........•.............•.... 

Please send D Representative. 
D Information. 
D Sample, 

Please mail Coupon to nearest office. 

•••··••··••····•••••··•••••································••·•···•··················•••·•····•·•·•···•·•··•·······•·•································ ......... , ................................................... . 
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The · Days Of The 50 
Cent Tie Are Gone 

When you plan 1924 paved track 
and face the present high cost and 
shortage of prime quality wood ties, 
think of the 26 properties which 
made their first installation of 
steel twin ties in 1923. 

To determine whether you can do 
better on cost of track with steel 
twin ties ask for itemized costs 
and track plans on Twin Tie 
Track. 

The 
INTERNATIONAL 
STEEL TIE CO. 

Cleveland 

9 

I 
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The Chicago, North Shore·& Milwaukee R.R. 
was awarded the 

COFFIN PRIZE 
that much coveted gold medal offered 
by the Charles A. Coffin Foundation 
for the electric railway company mak
ing the greatest contribution toward 
better transportation methods and 
practice•. 

November 10, 1923 

--and the Chicago, North Shore & Milwaukee~R. R. 
is one of the pioneer and largest users of 

MILLER TROLLEY SHOES 
Seven years experience with Miller Shoes has demon

strated to this prize-winning Company their higher 

contact efficiency and lower maintenance cost. The 
"wire-wear'' question has been settled - conclusively. 

Miller Trolley Shoe Co. 
295 Columbia Road, Boston 21, Mass. 
We•tern Repreaentotive: Economy Electric Devices Co., 

1590 Old Colony Bldg., Chicago, Ill. 
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Mr. Storekeeper:-
Have you tried using the Essco Catalog 
N o. 7 as a reference book and guide in 
connection with requisitioning parts and 
supplies for cars and shop? 

The Backbone of every 
well-supplied railway 

stock-room! 
A 688~page book, well-bound, profusely 
illustrated and indexed with big, clear 
tuts and diagrams, dimensions given, 
data furnished and list prices quoted on 
the widest variety of electric car equip
ment. Its usefulness to you is about 
unlimited. Try it. 

11 

CHICAGO 
Moo11dnock Bide. 

BOSTON 
88 Broad St. 
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Driving Home 
the Proof of Tie Quality 

RIGHT now, or in the near .future, 
you will be confronted with the 

problem of securing large or small quan
tities of ties for use on your road next 
spring. 

When you purchase these ties- know where you 
stand. Purchase ties on the same basis as you do 
meterials that enter into locomotives, cars and 
structures. Insist on getting exactly what you 
specify-(that the ties you get measure up to the 
grade specified by you)-you do not have to accept 
anything and everything just to get ties. Demand 
standard specification ties at all times, by enforcing 
uniformly the requirements of the A. R. E. A. Tie 
Specifications. 

International Ties have the proof of quality driven 
right into the ties, in the form of an I. C. C. Co. 
Dating Nail.-We always welcome a thorough check
ing up of International Quality and International 
Grading, for we know that if you specify Grade 5 
ties you will get grade 5, and if you specify grade 1, 

. you will get grade 1. There are five grades, 1 to 5 
inclusive, but only one quality, the very best. 

For your protection and guidance when purchasing 
ties-Every International Tie is permanently trade
marked by the I. C. C. Co. Dating Nail- the symbol 
of quality-the kind that makes friends and keeps 
them. 

Let us figure on your 
1924 tie requirements. 

International Creosoting & Construction Co. 
General Office-Galveston, Texas 

Plants: 
Texarkana, Texas Beaumont, Texas Galveston, Texas 

-I 

INTERNATIONAL 
PRODUCTS 

also include 

Creosoted Poles 
Creosoted Piling 

Creosoted Lumber 
Creosoted Timber 

Creosoted Switch Ties 
Creosoted Mine Timber 

Creosoted Barge Sheathing 

A half century of experi
ence in timber pre3eroa
tion ls at your seroice. 
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SIMPLICITY-

Door Engines 

Door and Step 
Control 

Operating 
Mechanisms 

Motorman's 
Signal Lights 

Mr. Electric Railway Man-

DO you realize that National Pneumatic equipment 
is easy to install, not only on new cars, but on the 

old ones that you want to rehabilitate? 

Do you realize that the maintenance required by 
National Pneumatic equipment is almost too trivial to 
talk about? The rugged simplicity of its design and 
construction eliminate operating troubles. 

Do you realize that the use of National Pneumatic 
Equipm~nt simplifies pr<?blems of speed and safety 
when one man operati-on of larger units is contem
plated? 

A little investigation 
will convince you 

National Pneumatic Company, Inc. 
Originators and :Manufacturers 

PRINCIPAL OFFICE: 50 Church St., NEW YORK 

Philadelphia-Colonial Trust Building Chicago-McCormick Building 
\Vorks-Rahway, New Jersey 

Manufactured in Canada by Dominion \Vheel & Foundries, Ltd., Toronto, Ont. 
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Hundreds of Cars now equipped 
with Air Rutifiers. Fru yours 
from the perennial trouble due to 
frozen air. It will pay to investi
gate a11d order trial sets for the 
comi11g wfotu. 

ELECTRIC RAILWAY JOURNAL November 10, 1923 

J\N AIR RECTIFIER is a simple, inexpensive device, 
fi easily installed. It has no moving parts, operates 
automatically, and fully protects car air equipment 
against "frozen air." When the atmospheric tempe·ra
ture approaches the freezing point such troubles 
develop. The expansion of air into the cold piping 
condenses out the moisture which freezes, thus build
ing up a honeycomb formation in the pipes and finally 
rendering the brake system inoperative. 
An Air Rectifier, without in any way obstructing the 
air passage, automatically mixes alcohol and its vapor 
with the water rund air. This lowers the freezing point 
and enables the normal flow of air to expel the water 
from the system. 
An Air Rectifier holds three pints of alcohol-an 
amount sufficient for ordinary service for 90 days 
operation. Moreover it will improve braking service 
by cutting the grease, oil and gum, thereby freeing or 
easing up the valves. 
It serves equally well to prevent "frozen air" troubles 
on air-operated auxiliary equipment such as door 
engines, etc. 

Send for Complete Descrip.tion and Prices 

Economy Electric Devices Company 
L. E. Gould, President 

Sangamo Economy Railway Meters (General Sales Agents) Lind Aluminum Field Coils 
District Agents for 

Peter Smith Heaters Bemis Boyerized Truck Specialties 
Woods Fare Boxes Miller Trolley Shoes 

1592 Old Colony Building, Chicago 
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GOING STRO:NG 
ALUMIN UM FIELD COILS 

Longer Life Less Weight 
Same Field Strength 

The quicker distribution of heat in 
Aluminum field coils is due to an almost 
solid metallic path to the exterior via 
large square wires. 

With coils of like resistance the heat 
generated is identical and aluminum 
coils are wound to closely duplicate 
copper coils. 

They have the same number of turns 
and repeated tests show that Lind 
Aluminum coils develop and maintain 
full field strength. 
The Aluminum oxide insulation is an 
integr.al part of the conductor-which 

Less Terminal Trouble 
Quicker Conduction of Heat 
Less Affected By Moisture 

means that these coils are less affected 
by heat and moisture, and since there 
is no cotton insulation to char or bake 
out shorted fields are practically 
eliminated. 
The high specific heat of Aluminum 
compared with copper is another valu
able characteristic, especially in coils 
that are loaded intermittently, as in 
Railway Service. 
Consider these long-life features in ad
dition to that of saving half the weight 
of all the field coils of every car in 

•many cases a weight reduction of more 
than 1000 lb. 

Economy Electric Devices Company 
L. E. Gould, Pres., Old Colony Bldg., Chicago 

National Railway Appliance Co., New York 
L . A. Nott, San Franci•co 
Burton R. Stare Co., Seattle 
Cable Address: Sangamo, Chicago 

GENERAL SALES AGENTS: 
Sangamo Economy Meters 
Lind Aluminum Field Coils 

DISTRICT AGENTS: 
Peter Smith Heaters-Woods Fara Boxes 

Bemis Boyerized Truck Specialties 
Miller Trolley Shoes 

Ludwig Hommel & Co., Pittsburgh 
Grayson Railway Supply Co., St. Louie 
Datrcit Railway Supply Co. 
Alfred Collyer & Co., Montreal, Quebec 

15 
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SNOW!-its Removal 

-·-n 
ILJ -

Efficient Snow-sweepers and McGuire-Cummings Mfg. Co. are names linked 
together in the mind of a majority of America's electric railway men. Fully 95% 
of all electric snow-sweeping equipment used in the United States and Canada 
is of McGuire-Cummings make. 

The Standard single truck, steel underframe, long broom sweeper shown above 
is exceptionally strong and rigidly built, handling deep snow rapidly without 
stalling. The long broom clears both rails and fifteen inches additionaf on the 
outside of each track. Each broom is e_quipped with case-hardened roller bar steel 
belt chain, with detachable links. 

Over 1,400 of these long-broom sweepers are in use in all parts of the world 
where they have snow to contend with. Sweepers are also built in other types 
to cover every snow-fighting problem. 

McGUIRE-CUMMINGS MFG. CO. 
General Olli.cea 

111 W. Monroe Street, Chicago, Ill. 
City and Interurban Cars and Trucks, Safety Cars, Combination and /Pork Cars, 

Snow-Swupers, Electric Locomotives. 
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Are You Receiving 
the Benefits of -

GALENA SERVICE? 
The installation of Galena Service removes all 
uncertainty on the lubrication question. Our 
service engineers assume the responsibility of 
securing :results that will exemplify the ability 
of Galena Oils to deliver a lubrication value in 
keeping with their reputation. 

GALENA SERVICE is an authority on lubri
cation that is second to none. It is a whole-hearted 
and conscientious service, devoted to the custom
er's interests, with the avowed purpose of secur
ing for him the greatest possible return for the 
money he spends for lubrication. Its recom
mended practices have never failed to produce 
exceptional results in efficiency and economy. 

alena-Signat Oil Compan 
ew York f ranktin. Pa. Chicag 

and offices in principal- cities · 

17 
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Another step in Standardization 

• 

An improved Resistor 
without new repair parts 

This new BG Resistor combines the advantages of the 
well-known CG type and the rigid grid construc
tion of the RG type. At the same time it mini
mizes your stock of resistor parts because it is inter
changeable, both electtically and mechanically, with 
other resistors on the market. 

Let our railway engineering specialists explain fully • 

General Electric Company 
Schenectady, N. Y. 

Sales Offices in all Large Cities 

GENERAL ELECTRIC 
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A B sis for Getting the Merchants street traffic, tends to close off the easy access to the 
~ A t T ffi Regulation shops for the multitudes who ride the street cars. And 0 

ccep ra c it is in reality these car riders who support the stores, 

WE ARE all familiar with the phenomenon of a . not the automobile owners. Thus, whatever makes it 
small commercial district springing up almost ·, easier and quicker for the street car rider to get to the 

overnight where only residences used to be. At first downtown store is of material interest to the merchant, 
thought this may be considered an inevitable accom- and if appealed to on this basis, the latter would prob
paniment of the growth of the community. This is ably want to support, rather than oppose, as he has 
partly true, but the neighborhood store is growing at often done, the anti-parking and other traffic regulations 
a very much faster rate than the population. Even that would help to speed up street car operation. 
in cities of moderate size it is now .possible to pur-
chase nearly all the necessities of life and most of the 
luxuries, including high-class entertainment, without· 
going more than a few blocks from one's own home. 

The greatest losers by this development are the down
town merchants. But another loser is the electric 
railway, which is deprived of two fares every time a 
customer buys at the neighborhood store instead of 
r iding downtown and back. The trolley company and 
these merchants thus have a common interest in cen
tralized trading. 

A contributing reason for this development has been 
the slowing up of surface transportation systems. The 
longer it takes to reach the center of the city and return 
again, the more people get away from the habit of 
shopping downtown. The modern electric car is faster 
than its predecessors, but it is being seriously handi
capped because of vehicular congestion. 

We have been deluged with figures concerning the 
number of automobiles in this country, totaling 
some 14,000,000, or about one to every seven inhabitants, 
and many people have come to believe that the popula
tion in its daily comings and goings uses the auto
mobile to the almost entire exclusion of all other means 
of transportation. This idea has led merchants to 
make tremendous efforts to attract .the automobile trade. 
But the falsity of this theory can be very easily demon
strated. For example, the recent traffic survey of Los 
Angeles showed that on one street during a single hour 
there were more than 14,000 passengers in street cars 
and only 1,169 riders in automobiles. It is ridiculous 
to assume that there is more potential purchasing power 
in 1,100 automobilists than there is in 14,000 trolley 
riders. The truth is that few merchants could survive 
on the automobile trade alone. Their prosperity depends 
upon the proper functioning of the whole transportation 
system. 

This idea is not new to the electric railways, but it 
is just beginning to be appreciated by the merchants. 

·They have thought that cars parked around their stores 
meant increased trade. This was true once, but the 
limit was soon reached. Now only part of those who 
would shop can find places to park near the store, and 
the general congestion resulting, added to the other 

Objections to One-Man Cars 
Are Largely Political in Character 

J T IS hard to see the philosophy of demanding the 
withdrawal of one-man cars, as has been proposed in 

various cities and states. The most recent cases are 
those of the state of Massachusetts and the city of 
Oakland, Cal. The objection to the use of cars of this 
type seems to come mainly from certain politicians, 
who use this as a means of keeping an issue before the 
public in order to line up prospective votes. 

The one-man car is not an experiment, and it has 
been used in so many different localities and under so 
manv different conditions that it has been proved out 
thor~ughly. The annual statistical review pub~ished 
by this paper in the issue for Jan. 6, 1923, showed 
that approximately 7,500 cars of this type were then in 
use, and 785 cars were remodeled for one-man service 
during 1922. A later study made for the annual con
vention number published Sept. 29, 1923, shows that 
out of a total of 1,385 cars ordered in the first six 
months of this year, 1,206, or 87 per cent of the total, 
were arranged for operation by one man. Surely this 
does not indicate that the one-man car cannot be 
depended on for service. . 

With the use of one-man cars the railways have 
found it possible to meet rising expenses of operation 
to some extP.nt and to handle the business at costs 
not so much above those existing prior to the war, as 
would be the case without their use. This has kept 
fares down below what they would have been without 
such heip. The basic fact in this connection that can· 
not be overlooked is that wages of today are twice 
as great as they were when the companies were making 
money on a 5-cent fare, and the account "conducting 
transportation," which is principally platform labor., 
amounts to about 50 per cent of the total operating 
expenses 

In Massachusetts, where a bi]] to abolish one-man 
cars has been introduced in the Legislature, it has been 
stated that the electric railways have operated some 
56,000,000 car-miles with one-man CaI'.S, and that the 
accident record has been considerably improved as 
com:-ared with two-man operation. This has been held 
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due largely to the greater responsibility felt and dis
charged by the individual operator. 

In Oakland the San Francisco-Oakland Terminal 
Railways has made an investment of upward of a mil
lion dollars in cars of this type, with the approval of 
the City Council that now wants to prohibit them. The 
purchase and the operation of the cars also have the 
sanction of the State Railroad Commission. The com
pany states that these cars, which were put in service 
in 1920, have made more than 2,000,000 miles and car
ried 13,700,000 passengers in safety without protest or 
complaint. This certainly does not give any valid 
argument for the present agitation in the City Council. 

It is just such actions of politicians as this that 
lead to many of the financial difficulties of electric rail
ways. It is not an easy matter for the management to 
do its best to give adequate service under adverse 
conditions and then have all its labor go for naught 
at the whim of a group of politicians. Nothing is 
gained by such moves, as the only persons who may 
benefit, the car operators, may lose their jobs entirely 
instead of getting additions to their ranks. As a mat
ter of fact, the best way to make the trainmen pros
perous is to make the railway prosperous, and this 
cannot be done by limiting the productivity of the 
individual. 

Building Traffic-
or Driving It Away 

HOW MANY of us appreciate the possibility for 
application of the practice expressed in the much

used words "merchandising transportation"? There is 
some basis for feeling that the difficulties of many elec
tric railway properties are attributable, in part at least, 
to a very limited conception of what may be done to sell 
transportation. Two instances illustrate the point. 

The first happened to a man who tried the experi
ment of traveling from Chicago to Rochester, New 
York, via electric. He, with several other travelers 
who cover this territory frequently, were informed 
by one electric railway property along this route that 
a connection would be made with another company's 
car at the terminus of the first line. Coming up the 
main street of the town, one minute late, the party saw 
the outgoing car leave the terminal. Apparently no 
effort was being made by either· company to make this 
very desirable connection. 

Compare this example of the way in which this group 
of regular patrons of the line were accommodated with 
the details of the second case. 

A passenger informed the agent at the station at 
which he boarded a high-grade limited train of an 
electric line that he was very anxious to make con
nection with a through steam railway train at a sta
tion some distance· from the electric line's terminus in 
a large city. The agent and then the traffic depart-. 
ment quickly responded to the situation. Arrangements 
were made to hold the steam train for this passenger. 
The electric train was brought into the terminal several 
minutes ahead of schedule. A taxicab provided by the 
electric line was waiting to transport the passenger to 
the steam road station. Tickets had been secured for 
him in the meantime by the electric railway traffic 
department. Needless to say, a delighted passenger 
boarded the steam train. · 

The details of the methods used to accomplish this 
connection are of no particular in~erest. However, 

the spirit back of the organization is worthy of 
imitation. 

The two cases cited are extreme, although they are 
both actual incidents. Imagine the frame of mind 
toward the electric railways in which these two pas
sengers completed their respective trips and you have 
a striking example of what it means to merchandise 
electric railway transportation. If the names of the 
two railways concerned could be divulged, their re
spective condition would well illustrate the results of 
the spirit underlying the incidents related. 

Earning Power Is Key to 
New York Railways Reorganization Plan 

TO A reorganization committee, the value of any 
property lies in its earning power. Capital to build 

up a property may or may not have been wisely used 
in that process and may or may not exceed the value of 
the physical plant, but the net earnings after paying 
all charges are the usual measure taken of prosperity 
of an enterprise. It is this consideration probably that 
has led the committee in charge of the work of prepar
ing a plan for the reorganization of the New York 
Railways to recommend the wiping out of $17,495,060 
of stock of that company, and a change in the remain
ing financial structure so as to cut fixed charges by 
$720,000, annual contingent charges by $650,000 and 
rentals of leased lines by $350,000. 

Peculiar circumstances surround the operation of 
this property. The question of the pursuit of a wi'.le 
or unwise policy in connection with its operation in 
the past does not enter into the picture now. With 
escape from the fixed 5-cent fare apparently impossible, 
witb the competition of the rapid transit lines con
fronting it and with other factors entering, the entire 
economic status of the company has changed. All these 
things .the majority representatives of the various 
security holders have taken into account, and they have 
submitted for the approval of the court and commis
sion a plan which would appear to make it possible 
for the company to carry on indefinitely without the 
likelihood of future disturbance of its credit. Thus 
the only bonds which it is proposed to leave undisturbed 
in the reorganization are those which have earned their 
interest in the past. As the New York Times re
marked, the lines and leases, the stocks and bonds, 
which fail to produce dividends or interest are 
sentenced to capital punishment. To those who arc 
always clamoring for regulation and more regulation, 
the same paper says that the punishment proposed to 
be meted out exceed11 anything which toothless statutes 
could inflict. In short, they are economic regulations. 
The fact that a "minority report was presented to the 
court differing in some of its points from the majority 
opinion does not alter the main facts, for the ends 
sought in both reports are essentially the same. 

However hard the terms of the reorganization may 
appear, they could hardly in this instance be less drastic 
and not invite a repetition of disaster in the future. 
In this respect they are particularly in the interest of 
the public, which in the future will be represented 
on the board of directors under the provision to that 
end suggested by the committee. This provision is in · 
line with recent thought in New York as shown by 
the adoption of the same plan by the Interborough Rapid 
Transit Company and its inclusion in the proposed 
"consolidation" plan of the Transit Commission. 
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One Hundred per Cent One-Man 
Operation ·Proves Successful in Dayton 

Improved Service at a Lower Fare with Double-Truck Cars 
Has Increased Traffic and Reduced Operating Expenses 
in Spite of Higher Wages on the City Railway System 

By H. C. DeCamp 
Formerly Assistant General Manager City Railway, Dayton, Ohio 

On One of the l\Iain Streets of Dayton Passengers Are Seen Boan.Ing the One-1\Ian Cars at the Front Door and Leaving 
at the Rear Door. An Extra l\Ian on the Street at the Front End Is l\Iaklng Change 

DURING the strike of the platform men of the 
City Railway in July, 1921, a large number of 
jitneys made their appearance in Dayton. · On 

this account, after the strike was settled, it was neces
sary for the company to take vigorous action to regain 
its lost traffic. Prior to July the fare had been 7 cents 
or four tickets for a quarter, but it was decided after 
the strike to reduce the cash fare to 5 cents, with a 
1-cent transfer charge. 

So much money had been expended during the strike 
that it was necessary also to cut 'down the operating 
expense in order to put the equipment in shape and 
improve the service. The railway was then operating 
fifty-six double-truck and several single-truck two-man 
cars to fill the schedule. Investigation was made in 
numerous cities where double-truck one-man cars were 
in use, to determine the feasibility of applying this 
remedy to the situation in Dayton. This led to the 
conclusion that if the City Railway could attain 100 
per cent one-man operation with double-truck cars the 
financial problem would be solved. 

As a result of the study of one-man operation else
where, the company decided to adopt the front-entrance 

rear-exit plan. There were several reasons for this, 
the most important being the desire to get the money 
first, so that in case of any delay on the line, there 
would be no opportunity for disputes because passen
gers were not carried through to their destinations. 
Owing to the layout of the various lines in the city, 
it was thought that there would be less chance for 
transfer abuse if transfers were issued when the pas
sengers boarded the cars. Another reason for the 
adoption of the front-entrance plan was the desire to 
eliminate boarding accidents which might occur in case 
the car was crowded and the operator at the front 
end did not have a clear view of the rear door. 

Under the plan being followed in Dayton, after the· 
car has come to a stop, the operator looks into an 
inside mirror located on the right-hand window post, 
notes the number of passengers wishing to alight, and· 
when the last one has got off the car, as shown by an 
outside mirror, he gives a second glance at the inside· 
mirror to note if any other person may suddenly have 
decided to get off, and if not, closes the rear door and, 
starts the car. 

Both front and rear doors are operated by pneu-
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Car Built In 1914 a n d R e m odeled for One-)lan Operation 

matic door engines. 'These are controlled by two air 
valves placed in a , convenient position, one above the 
other, at the left of the. air-brake valve. By a single 
inovement of the operator's hand both doors can be 
opened. On each door engine is a switch which con
trols red and green lights placed in a small metal box 
on the front center window post immediately in front 
of the operator. If a door is open, a red light is 
shown, and when closed, a green light appears. 

In addition to the inside and outside mirrors, each 
car is equipped with a row of five electric lamps over 
the rear door. These are placed in the letterboard 
panel and are controlled by the door switch. At night 
when the door is opened the lamps are lighted, produc
ing a flood of illumination around the outside steps. 
The lighted area extends for a distance of 15 or 20 ft. 
and materially assists the operator in determining when 
the passengers have alighted. 

The double-truck one-man cars were equipped with 
Syracuse turnstiles at the rear end, located as shown in 
an accompanying illustration. At heavy loading points, . 
in Dayton, it frequently happens that twenty or twenty
five passengers leave the car at the same time. If 
it were necessary for them all to leave by the front 
door, confusion and delay would occur, because even 
with a double front door, only a small number of pas-

sengers can board the car before they come into contact 
with outgoing passengers in the aisle. The method 
followed, however, has been found to eliminate thi~ 
difficulty altogether. Another advantage is that pas
sengers move toward the rear of the car, where they 
will alight, and the entrance is thus kept clear. 

How CAR REQUIREMENTS WERE MET 

When the City Railway commenced one-man opera
tion, it was decided to rebuild all its cars, because they 
were very much in need of it, and also to purchase 
fifteen new light-weight cars especially designed for 
that method of operation. The latter have already been 
described in the ELECTRIC RAILWAY JOURNAL, issue of 
Oct. 28, 1922. As the company's shops were not fitted 
for such general rebuilding, the work was done at 
the shops of the Oakwood Street Railway, Dayton. 
A sing.le car was first entirely rebuilt, repainted inside 
and out, and completely ·equipped as a sample of the 
type to be operated. This model was then approved by 
the City Commission, and the company began publicity 
work to tell the general public what it intended to do 
and how it expected to give better service. 

At the start the model car was placed in service with 
two men, operating on No. 1 run on the best line in 
the city of Dayton. The company's object in stationing 

Ten !\lore Car• of Thi• Type \\'ere Put In Sen·lee Re-,ently 
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two men on the car was to 
have the second man stand 
in the rear and in case 
any one started to alight 
by the front door he could, 
call out " Re a r do o r, 
please." These two men 
alternated in running the 
car, and by this means, 
both became expert at it. 
The car was operated for 
three. days on this run 
and then put on No. 2 
run, the crew of the latter 
run having been broken 
in during this period. In 
this way, all of the crews 
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The percentage in saving 
of platform wages for the 
first eight months of this 
year, compared with the 
corresponding months of 
1922, was as follows: Jan
uary, 36.4 per cent; Feb
ruary, 36 per cent; March, 
37.2 per cent; April, 39.8 
per cent; May, 37.7 per 
cent ; J u n e ( increased 
wages), 33 per cent; July, 
33.8 per cent; Aug~st 
( extra time for change 
men in the rush hour), 
29.6 per cent. 

, L ~ , ~ Z , L ~ , ~ ~ ~ ~ ~ , 
f<------1921----------*-----·- 1922··--- --->k:---- 1923--· 

Curve Showing Trend of Revenue on Dayton City Rallway All the expenses of re-

The Removal of the Turnstiles Installed at Jtear, ns S!town 
Abov", Has Been .l\Inde 

on runs from 1 to 12, on that line, were instructed in the 
new operation of cars. At the same time, the public 
became quite familiar with it. On Sunday, July 23, 
1922, when travel was light, a complete equipment of 
new cars was installed on one line. The same method 
was followed to inaugurate one-man service on the 
other lines in the city. At the present time, the com
pany is operating 100 per cent one-man service with 
double-truck cars. 

SAVING IN PLATFORM EXPENSE 

The wage scale in effect after the strike beginning 
in July, 1921, was 41 cents per hour for the first three 
months, 43 cents per hour for the ensuing nine months, 
and 45 cents after the end of the first year.- This was 
later increased to 46, 48 and 50 cents per hour respec
tively, when one-man operation began. In June of the 
present year, the company voluntarily increased wages 
to 51, 53 and 55 cents per hour for the one-man oper
ators. 

Interior of Older Type Cnr Rebullt for 
One-'.lrnn Operation 

constructing the old cars, as well as the purchase 
of new cars, have been paid for by the saving in 
wages and operating expenses and by the increased 
traffic resulting from improved service. The number 
of revenue passengers has increased to a gratifying 
extent. This trend is illustrated in the accompany
ing chart. The City Railway believes that its suc
cess in this venture has been due not only to the 
front-entrance and rear-exit plan adopted, but also to 
the thorough ~ducation of the public, the careful train
ing of the operators, and attention to small details of 
equipment. The riding public is well satisfied with the 
service, 2nd the operators would prefer to resign their 
jobs rather than return to two-man operation. 

No better proof of the success of one-man operation 
in Dayton is possible than an examination of the finan
ciaJ results therefrom. Besides paying for the recon
struction of the old cars, as already stated, and the pur
chase of new cars, the railway has paid 6 per cent on 
the preferred stock and 3 per cent on the common stock. 
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When all service was performed by the two-man cars, 
the company had 240 platform men. At the present 
time, with 100 per cent one-man service, the number 
is 126, which includes six flagmen for railway cross
ings. At the time of the change, all regular runs were 
replaced by one-man cars on a car-for-ear basis, with 
the same number of swing runs, but extra trippers 
added for the evening rush hour. This was done to 
give the better service which the company promised 
when making the change. Inasmuch as the change was 
made gradually, no actual release of employees from 
service was required, but the company simply ceased 
to employ new men as employees turned. in their resig
nations. This method worked out to the mutual satis
faction of the railway and the platform men. 

SOME OPERATING DETAILS 

With two-man operation the average schedule speed 
of the lines of the City Railway was 9½ m.p.h. Since 
the inauguration of one-man operation, no change has 
been made in this schedule. In fact, one of the prob
lems has been to keep the operators from running 
ahead of time. Since he is in sole charge of the car, 
the operator does not now have to wait for a signal 
from the conductor, and this saving in time has re
sulted in an actual increase in speed, rather than in a 
tendency to slow up operation. 

In the matter of making change, the 5-cent fare has 
been a great advantage. During the rush hour, from 
4 :30 to 6 p.m., changemakers are stationed at the prin
cipal loading points. By making correct change for 
passengers before they board the car, they have speeded 
up operation to such an extent that actual records show 
a loading speed of thirty-five passengers per minute. 

The issuance of transfers has been another problem. 
A machine is now being developed in Dayton, which 
is inexpensive and it is hoped will prove satisfactory. 
Experiments are being tried with it on the Oakwood 
Street Railway. 

Ordinarily, all switches are controlled from inside the 
car, by using a switch iron through a hole in the floor. 
During the ~vening rush hour, however, switchmen are 
stationed at important points to threw the switches. 
They also serve as changemakers at these locations, and 
thus are an additional help to speedy operation. 

When one-man service was first inaugurated all of the 
cars were equipped as noted previously, with Syracuse
type turnstiles at the rear doors. The public has now 
become educated to the method of operation, and the 
turnstiles are no longer considered necessary and are 
being removed from all of the cars. By taking them 
out, passenger interchange is accelerated, and at the 
same time valuable space inside of the car is regained. 
The removal was made also on the ground of public re
lations, and since their removal, the approval of the 
passengers has been clearly expressed. 

COST OF NEW AND REBUILT CARS 

The rebuilt cars are of three general types, those desig
nated as Barney & Smith cars with a narrow platform, 
a wooden type built by the Cincinnati Car Company in 
1909, and some modern steel cars. Five out of twenty 
of the latter type have been rebuilt at a cost of $2,000 
each for the body, outside of trucks and electrical equip
ment, and the weight reduced 4,500 lb. by changing the 
type of motors and trucks. The wooden cars were re
built outside at a cost of $4,825 each, which includes an 
overhead charge of 100 per cent. The cost of converting 
the older Barney & Smith cars varied somewhat in price, 

on account of the installation of electric heat in four of 
them. The price of the new light-weight cars was 
$9,971 each. 

In all of the cars there has been installed, for emer
gency, a conductor's air valve in the front vestibule, 
operated by a red cord running along the molding. This 
cord has pull-handles at the front, middle and rear of 
the car, labeled "For Emergency Only." When the cord 
is pulled, exhaust air actuates a circuit breaker knock
out, which shuts off the current, applies the brakes and 
balances the door engines in the same manner as in 
the standard safety car. 

Ten new steel light-weight' cars of the type shown in 
an accompanying illustration were put in service dur
ing September of this year. The use of all single-truck 
cars has now been discontinued, and fifty of them were 
burned a short time ago, after all available material 
had been salvaged. Enough plate glass was secured to 
equip all of the new cars, and in addition there re
mained a plentiful supply for future replacements. 

During the past .year the company has been operat
ing with an insufficient number of cars to provide ade
quate service. Passengers have been crowded in to such 
an extent that it has been difficult to close the doors. 
While the undesirable features of such an arrange
ment are freely admitted by the railway, nevertheless 
this has served as an excellent test -of the value of one
man cars in heavy traffic. Although the population of 
Dayton is only 160,000 and there are five separate rail
ways operating within the city, nevertheless the City 
Railway carries an average of 60,000 passengers on 
week days, and on Saturdays from 75,000 to 80,000. 

The public has been pleased with the one-man opera
tion; the platform men are thoroughly satisfied with 
it, and the number of accidents has decreased. The 
financial results have been so good that the old rolling 
stock has now been entirely rebuilt or replaced by new 
cars. It is therefore felt by the company that the 
success of the experiment begun a little more than a 
year ago has now been thoroughly established. 

New Safety Organization on Beaver 
Valley Traction 

EX-MEMBERS of the safety committee of the Beaver 
Valley Traction Company, New Brighton, Pa., 

determined to keep in touch with the safety work that 
is being carried on, have formed a new organization 
known as the "Veterans' Association" of the safety 
committee, which is sponsored by H. O. Allison, safety 
engineer. 

The safety committee is elected by a vote of all the 
employees. Membership in the Veterans' Association 
is limited to those who have served at least one full 
term on the committee. If any member is re-elected to 
the safety committee he automatically loses his mem
bership in the Veterans' Association. The purpose of 
the new organization, of which W. F. Allshouse, track 
foreman, is president, is to carry on the safety work. 
and functions as the "Senate of Safety" for the road. 
Thus has it been exemplified that interested employees 
who possess initiative will respond when there is a 
real need for their work. That the safety work pays 
is attested to by the following statement issued by 
W. H. Boyce, general manager: 

"Organized safety work has resulted in the reduction 
of our accident costs from 8 per cent of the gross, 
which was the average for a ten-year period, to 2.42 
per cent of gross in 1920, and 1.89 per cent in 1921." 
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Using the Streets for the Greatest Good 
of the Greatest Number* 

By]. Rowland Bibbins 
Consulting Engineer, W ashington, D. C. 

Traffic Conditions in Several Cities Are Cited as Typical of the General Prob
lem - The Subject of Expediting Traffic Movement Is Looked at in a Broad 
Way, from Which It Is Noted that However Important Are Other Phases 
of City Planning, Transportation Must Be Considered as a Fundamental 

IT SEEMS high time for those concerned in the 
serious study of city and transportation develop
ment to make a new appraisal of present conditions 

and future possibilities, for the conflict of interest of 
those using the public streets has become a veritable 
battle for supremacy. "Traffic" has become a regional 
as well as a local problem, and future growth must be 
met more frankly and scientifically than in the past. 

ELEMENTS OF THE PROBLEM 

In general, the elements of the problem are as 
follows: 

1. Transit service-eapacity and routing. 
2. Street traffic control-vehicle and pedestrian. 
3. Rail and marine traffic-provision for special 

needs. 
4. Street and highway plan-capacity for present and 

future. 
5. Pedestrian movement. 
6. Relation to the broad city or district plan and the 

general public welfare; special needs of the office, 
wholesale, retail, warehouse and industrial districts; 
al;o the purchasing power of the city for public im
provements as measured by its increasing revenues 
from taxation of private property. 

SOME TYPICAL CONDITIONS 

Chicago has ' attempted literally to serve an area of 
over 200 square miles by a central district eight blocks 
wide by twelve blocks long. But business has now 
burst through these fictitious boundaries, after facing 
an economic loss estimated by the City Plan Commis
sion at $60,000,000 a year from traffic impedance due. 
alone to parking in a lineal street frontage of only 
110,000 ft. A thirty-minute day and no-parking rush 
hour traffic ordinance has improved conditions, but 
300,000 cars in the Chicago district call for accommoda
tions upon the public streets for business and pleasure. 

Baltimore recently found in its business district 
152,339 vehicle movements and only 21,036 street car 
movements, and that during the rush these vehicles 
handled only 11 per cent of the total passengers car
ried, while the street cars handled 89 per cent. 

Detroit has developed a northerly sub-center of un-
. usual size, Highland Park, but here, at the principal 

exit from the Ford Motor Works, a rush-hour traffic 
is found averaging eighteen seconds headway per 
street car, two seconds for vehicles, and from 0.1 to 
0.2 second for pedestrians ; i.e., about 200 street cars, 
1,800 motors and 10,000 to 20,000 pedestrians per hour. 

Montreal, at_ its three most important street cross-

•Reprlnted from the Amerlcan City Magaztne. 

ings, finds 75 per cent more vehicles than street cars, 
but these carry only 7 per cent of the passengers 
carried by cars. And during heavy winter snowfall, 
practically all traffic is confined to the car tracks for 
long periods. Motors have multiplied five times in six 
years and trucks nearly doubled in two years. There 
are only three main llighway entrances to the city, one 
from the south; but over 80,000 United States auto
mobiles enter Quebec Province during the summer, 
mostly' reaching Montreal. Yet Montreal has only one 
main traffic street with roadway as wide as 54 ft., 
necessary for free two-way traffic with street cars 
and parking, and this street is used for heavy freight 
traffic between east and west side railroads and indus
trial districts as well as for the street railway terminal 
trunk lines. 

Los Angeles is striving to work out of its tangle of 
motor traffic, superimposed upon its street railway and 
heavy interurban train movement through the streets. 
It has been recently proposed seriously to exclude 
street cars entirely from the central business district, 
using a belt-line transfer instead. 

A large proportion of the through interchange l.c.l. 
freight movement between Chicago railroad terminals 
is still handled through the city streets by trucks. In 
Cincinnati practically all l.c.l. interchange freight, for
merly handled by trap cars, is now motored through 
the streets by the shortest route. 

These are not far from typical conditions through
out the country in the larger cities. The two moat 
serious tendencies have been the general resistance to 
any change or betterment except at the "other fellow's" 
expense, and the very general recourse of city author
ities to sudden and drastic prohibition in one form or 
another in the use of the public streets. 

GROWTH AND THE FUTURE 

It is probable that by 1940 our population will ap
proximate 130,000,000 people, of whom 70,000,000 or 
more will reside in the cities. Railroad freight tonnage 
is increasing proportionately as the cube of the popula
tion or nearly so; ton mileage is increasing much faster. 
Thus, terminal tonnage is a problem proportionate to 
the cube of urban population, at least for a time . 
Trucking tonnage will probably increase as fast; for, 
except that which moves car-load direct from origin to 
final destination, the entire rail tonnage must be carried 
over our streets and highways one or more times, 
according to the number of fabrications. 

The paradox of transit traffic increasing as the square 
of the population still continues in New York City, 
and in most cities it is at least following a geometric 
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progression, rather than straight proportion. Motors 
are increasing far beyond the fourth power of the 
population, and it is found in some cases that· the total 
movement each day in and out of the delivery district 
of a large city is equal to, or greater than, the number 
of car registrations for the entire city. Pedestrian 
traffic seems to be· hopelessly crowded into the back
ground. 

On the other hand, fixed traffic facilities, such as 
streets, tracks and terminals, are only slowly increasing 
-hardly as fast as the population, if at all-while the 
traffic itself is increasing in geometric ratio to the popu
lation. Meanwhile, city authorities "hesitate to undergo 
apparently expensive improvements, although clearly 
running the risk of vastly greater expense later, due to 
the rise in property values. And here is the one for
tunate aspect. For the assessed value of property in 
our cities is increasing at about 1.7 power of the popu
lation, in some cases faster than the square. This 
growth is generally stable and a reasonably sure index, 
and should offer great encouragement to careful study 
and prompt action. · 

SUGGESTIONS FOR CONSTRU<m.VE ACTION 

From these facts it is clear that the immediate and 
future . problem is largely a terminal one. It has been 
greatly neglected in the past and left entirely in private 
or corporate hands or to the carriers themselves. Few 
cities have even gone so far as to develop bypass 
traffic streets and highways,* and in a recent 2,000-
mile auto trip in the East the writer did not see a 
single sign at the entrance to a city reading "Heavy 
traffic detour this way." 

There are many avenues for constructive action, 
immediate and future, which ought to be based upon 
ascertainment of definite facts first. The general idea 
of decentralization is of course good, but even sub
centers have to be planned in advance. Thus, the 
problem of Highland Park, Mich., is already as large 
as the central district problem of a city of a million or 
more. 

The thoroughfare plan is most important. We now 
know that the old decimal system of 40, 50, 60, 80 ft. 
widths has little merit as a measure of real traffic 
capacity. Sidewalks and obstructions must give way 
and arcading of highly developed narrow streets may 
often have to be resorted to, to widen the roadway and 
still give opportunity for full development of air rights 
above. The constant extension of building heights is a 
ruinous civic policy. Some office buildings are now . 
being built with automobile storage for their tenants 
in the basement. 

The "twilight zone" surrounding the business dis
tricts of all large old cities offers an unusual oppor
tunity for development of marginal long-time storage 
facilities for business cars; and in cities of rugged to
pography, hillside garages with entrances from two or 
th'ree levels can be built and operated at far less cost 
than the ramped. buildings now being built. Limited 
parking must be adopted, but rigid prohibition is 
obviously the wrong method, at least until our citizens 
become rich enough to have their own chauffeurs. In 
every city many idle spaces can be developed, at least 
temporarily, for pay storage at moderate rates; and 
underground storage in large public areas, such as the 

•But Baltimore has developed its "Falls Way"; Chicago, 65 
mile~ of frelgM tunnel and Its two-level Michigan Boulevard 
(South \Vater Street Extension underway); New Orleans, Its Belt 
Railroad; St. Louis, Its plan for motor freight to ol'f-track Inland 
stations. 

ideal situation in Grant Park, Chicago, remains to be 
developed. 

With a reasonable accommodation of essential motor 
traffic, it will be found that the problem of street car 
movement will unravel itself through better operation, 
now almost impossible, and rapid transit. Singularly 
enough, the value of prepayment loading stations for 
street cars at large industries and other heavy transit 
points, for speeding up the line, has been too often 
neglected by both transit companies and industries. 
Electric railways still exist as our major hope of mass 
transportation, but they cannot function unless given 
the right of way which is proper under our democratic. 
code of life-the greatest good of the greatest number. 
The fuller development of strategic railroad entrances, 
available in many of our large cities for combination 
railroad, rapid transit and motor ways, is a public 
resource of immense value to which immediate thought 
should be given; for this policy will save tremendous 
investment in otherwise duplicated facilities, or, con
versely, provide more facilities for the same money. 

Perhaps the greatest immediate need of the railroads 
is to apply a "suction pump" to their terminals to get 
the freight away. In other words, off-rail movement is 
perhaps equal in importance to overland movement. In 
the aggregate, half of the total transport cost, or igin 
to destination, is off-rail. The efficient organization of 
this great off-rail movement in our cities is a problem 
that has been almost wholly lost sight of, except in a 
very few cases. 

To this end there must be brought about some rea
sonable form of general terminal unification-at least 
in operation, if not in ownership and control. Probably 
half of the investment in railroads today is in other 
than main-line track, namely,· terminals, and the pro
portion of new capital therein is increasing and neces
sarily must continue to do so. Coupled with a real 
organization of off-rail motor movement, terminal uni
fication offers perhaps the greatest opportunity of the 
future for increasing the efficiency and revenue-earning 
capacity of railroad investment. And in the face of the 
present astonishing growth of rail tonnage, some such 
plan may soon become imperative. Zoning of commer
cial districts, including terminal, port and harbor opera
tions, has also become a definite need. 

The reclamation of land values, esp~cially in railroad 
terminals, surrounded as they are by highly developed 
areas, again offers future possibilities difficult to exag
gerate, and one of the most important financial re
sources now available to the railroads. It is almost 
axiomatic that rise in land values must eventually force 
a recession of freight facilities (and possibly passenger 
facilities) through the agency of motors, j ust as in 
other normal real estate development. Store-door deliv
ery will simply accelerate this rational process. 

In these necessary great public improvements of the 
future, part solutions are dangerous, as the various fac
tors are so inter-related. In rational terminal evolution 
( used in the broader sense), rail, motor, trolley, barge 
and ship must each play their logical part. If a reason
able system, similar to our present local district assess
ment method, is worked out on a basis of true cost and 
benefit, with excess condemnation where it is obviously 
essential to insure correct development, the futu re 
growth of our cities will not prove so distressing a 
problem as in the past. However important other 
phases of city planning, transportation must be recog
nized as having a more definite place in the general 
perspective. Jt is not a detail; it is fundamental. 
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S_hunt Operation of 
RotaryC~nverters in Substations Effective 

By R. j. Saulsbury 
Chief El ectrician Pittsburgh Railways 

Pittsburgh Railways System Adopted Shunt Operation for 60-Cycle Converters Early in 
1923-Time of Power Outages During First Six Months of This Year Reduced to Less than 
Half that Occurring with Compound Operation Last Year-Flashovers Almost Eliminated 

j\ THE older direct - current 
power stations and motor
generator substation sets sup

plying the Pitts.burgh Railways were 
replaced with modern 60-cycle rotary 
converters, it began to be noticed 
that the power supply was not as re
liable as formerly. Outages became 
more frequent and flashovers were in
creased. Since the substations were 
tied in to a large alternating-current 
distributing circuit instead of being 
operated separately, these disturb
ances frequently affected large sec
tions of the power system, rather 
than being purely local as in the past. 
After researches made under the di
rection of the chief electrician, it was 
decided to adopt shunt operation of 
all the rotary converter stations. Th1:: 
result was that difficulties of this 
sort were immediately reduced in 
number. Outages of any sort be::ame 
the exception rather than the rule, 
and in a period of six months only 
three flashovers have occurred. 

EXTENT OF THE SYSTEM 

The system of the Pittsburgh Rail
ways comprises some 600 miles of 
track, the greater portion of which 
lies within the city of Pittsburgh, 
but important interurban lines reach 
Washington, Charleroi, McKeesport, 
Oakmont, Emsworth and Coraopolis. 
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Originally these lines were all 
fed from independent direct-current 
power plants, but with the growth of 
the system it was not always possible 
to place a power station at a point 

lllap of the Pittsburgh Railways, Showing Substations 

where the supply was needed, owing to the absence 
of coal, transportation and water. This forced the 
adoption for some of the lines of alternating current, 
which was changed over for railway service by means 
of motor-generator substations. The main advanta~e 
of the motor-generator was the flexibility of operation 
and the possibility of using smaller reserve capacity. 
Some of these sets were driven by induction motors, 
but the difficulties experienced on account of low power 
factor and poor voltage regulation soon showed that 
the disadvantages of this type of motor outweighed 
the advantages, so that the design swung over to the 
synchronous motor-generator sets. 

This was in the days of the earliest 60-cycle rotary 
converters. Increases in capacity of the system were 
made with this type of equipment, forming a secondary 
ring outside the metropolitan district. These 60-cycle 
converters operated very well with the remainder of 
the system, as they were usually connected to the metro
politan stations through single, long d.c. feeders, and 
could not exchange any great amount of load. Since 
these stations were each practically isolated, individual 
heavy-duty emergency storage batteries were connected 
with them. These batteries have since been removed 
from service. 

The installation of larger and larger units of power 



816 ELECTRIC RAILWAY JOURNAL Vol. 62, No. 19 

TABLE I-TOTAL NUMBER OF SUBSTATION OUTAGES PITTSBURGH 
RAILWAYS, 1922 AND 1923 

Twentieth Thirteenth Broad Craft Taggart 
Street Street Street Avenue Tunnel Street Total 

1922 
January 0 3 0 I I I 6 
February 0 0 I I I 2 s 
March 0 0 0 I I I 3 
April 0 0 0 0 I 2 3 
May I 3 I I 2 2 10 
June 3 I 3 3 6 2 18 

4 7 s 7 12 10 •U 

1923 
January 0 0 0 I I 0 2 
February I 0 2 I 3 I 8 
March 2 0 0 0 I 0 3 
tr,ril I 0 0 0 0 0 I 

ay I 0 ,. 0 I 3 6 
June 2 I I I 3 I 9 

7 4 9 5 29 

supply, which took place when the power plants of the 
railway were placed under control of the Duquesne 
Light Company in 1913, introduced operating economies 
which made it possible gradually to replace tlie d.c. 
power stations, some of which were by this time 
obsolete, with a.c.-d.c. substations. By this time some 
of the earlier operating difficulties of 60-cycle con
verters had been ironed out, and due to the greater 
efficiency and less floor space required, the standard was 
changed over to the rotary converter station. After 
1915 all new stations erected were equipped with rotary 
converters, although additional motor-generator sets 
were placed in existing stations. 

SUBSTATIONS Now HAVE SUPERSEDED POWER PLANTS 

At the present time all of the d.c. plants have been 
superseded with substations, with the exception of one 
at the heart of the downtown district, which still is 
maintained for stand-by service. The locations of the 
substations are shown on the map. There are now six 
stations feeding the metropolitan district, consisting of 
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Diagram Showing R<'lative Reslstan~e on D.O. Fee,ler System 
Hetween Substations 

the d.c. power plant, whose capacity is 6,400 kw.; two 
rotary converter substations with a capacity of 15,200 
kw., and three motor-generator substations with a 
capacity of 12,900 kw. Surrounding this central area 
there are eleven suburban stations, of which eight are 
rotary converter stations, having a total capacity of 
13,300 kw., and three are induction-motor-generator~ 
with a capacity of 4,000 kw. In addition there are five 
interurban substations with a capacity of 4,100 kw. 

TABLE II-TOTAL MINUTES OF SUBSTATION OUTAGES, 
PITTSBURGH RAILWAYS, 1922 AND 1923 

Twentieth Thirteenth Broad Craft Taggart 
1922 Street Street Street Avenue Tunnel Street Total 

January 0 2s 0 16 12 16 69 
February 0 0 7 II 14 I 5 47 
Marrh 0 0 0 II 8 9 28 
April 0 0 0 0 3 26 29 
May 20 48 20 16 13 9 126 
June II s 34 50 66 10 176 -

31 78 61 104 116 8S 47S 

1923 
January 0 0 0 10 7 0 17 
February 7 0 13 17 36 23 96 
March 5 0 0 0 2 0 7 
April 2 0 0 0 0 0 2 
May 2 0 2 0 5 14 23 
June 10 14 13 8 30 8 83 

26 14 28 35 80 45 228 

All the stations operate in parallel on the d.c. side 
and, with the exception of one, are fed from a common 
a.c. bus. · 

USE OF ROTARY CONVERTERS INTRODUCED 
NEW PROBLEMS 

The change from isolated d.c. power plants to this 
combination of substations introduced some new oper
ating problems. Any disturbance on the a.c. supply now 
affected the entire railway system instead of only 
isolated portions as formerly. This effect manifested 
itself in various ways. If the disturbance affected the 
voltage only, the load was shifted to the motor gen
erators, whereas if the frequency dropped the load was 
shifted to the rotary converters. In the case of the 
induction-motor generators, it was even possible to have 
a momentary interruption to the a.c. supply without 
dropping the machine from the line. 

At the same time this changeover from power plant 
to supstation was taking place, extending as it did over 
a period of ten years, there had come about a great 
change in the transmission system, which supplied the 
stations. Whereas at first the substations were fed 
individually from separate transmission lines radiating 
from the a.c. power houses, today the substations are 
tapped off of a complicated interconnected system of 
66,000-volt, 22,000-volt, and 11,000-volt transmission 
lines, practically all of which are operating in parallel 
at the separate voltages. 

As the changeover approached completion, it was 
noticed that the power supply was not as reliable as 
formerly. On one occasion a failure at one of the 
smaller suburban substations spread out so that the load 
transferred to other substations opened feeder or ma
chine switches at four additional stations, knocking 
them off like a row of dominoes. On another occasion a 
flashover in a metropolitan station dropped it from the 
line, kicked two others off completely, 'and pulled out 
feeders from three other stations. 

The d.c. feeder distribution system, shown in an 
accompanying illustration, indicates the resistances in 
the tie line between the stations for the metropolitan 
district. A study of the distribution system showed 
immediately that compound operation, either of motor
generator sets or rotary converters, was undesirable. 
In case of trouble on the d.c. feeders, the tendency of 
the rotary converters was to pick up most of the load. 
This was due primarily to the low resistance between 
the d.c. buses and the various stations, which allowed 
considerable load to shift from one station to another in 
time of trouble. 
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In order to prevent this additional load from building 
up on one machine and pulling out another station 
entirely, it was decided to apply as far as possible the 
method of shunt operation to all of the substations. 
Shunt operation began early in 1923 at all of the sub
stations on the Pittsburgh Railways except one where 
special conditions prevented it. The results were imme
diate and surprising. Outages of any sort became the 
exception rather than the rule. At the same time a 
more complete study of the a.c. power supply and the 
development and application of an adequate relay sys
tem to isolate defective lines resulted in a much more 
continuous supply of power. However, eliminating this 
factor entirely, and giving account only to those troubles 
occurring within the station itself or coming in over 
the d.c. distribution system, the results obtained 
exceeded expectations. Almost complete continuity of 
service followed, probably as near 100 per cent as will 
be possible in practice. 

In the thirty days before shunt operation of nine 
converter stations there were sixty-two outages for a 
total of 401 minutes, thirty-four of which were flash
overs. For thirty days after shunt operation began, 
there were twenty-five outages for a total of 151 
minutes, of which only three were flashovers. It is not 
to be understood that all the above outages represent 
serious delays to service. In most cases the station was 
small and the outage affected only one or two cars, 
while in others one feeder was affected for a minute or 
two. However, the above figures for the two periods 
were made on the same basis, so that the results are 
comparable. 

Shunt operation bettered the commutating charac-
. teristics of the machines in all the stations, so that 

higher time and current settings of the protective 
devices were permitted. The overload feature on the 
carbon circuit breakers on the d.c. side of the machine 
became practically unnecessary, as with reverse-current, 
overspeed, and overload a.c. devices the machines are 
protected adequately. Even where these latter devices 
were not in use, in such cases the d.c. circuit breakers 
were equipped with time delay devices and set to 150 
per cent overload. 

RESULTS ESPECIALLY Goon ON NoN-INTERPOLE 
CONVERTERS 

The effect of shunt operation was especially notice
able in the case of the old non-interpole compound 
converters, on which the short-circuited series fields 
acted as a damping winding. The capacity of these old 
·machines actually was increased, and it was possible to 
set the d.c. breakers to 200 per cent overload. Where 
before flashovers had been of almost daily occurrence, 
they now became extremely rare. At four stations there 
were sixteen flashovers in three months after shunt 
operation began, whereas for the corresponding time a 
year previous there were sixty-six flashovers at these 
same stations. 

The elimination of rapidly fluctuating loads and of 
flashovers also has reduced maintenance costs. Brushes 
do not wear so rapidly nor do the commutators require 
so frequent dressing. The brush-holders and springs do 
not n_eed renewal so often. No difficulties as to 
commutation, heating of fields or other operation have 
been experienced. Neither has there been any notice
able change in efficiency, even though particular atten
tion has been paid to checking this item. A somewhat 
closer watch on the power factor must be made by the 

operator, but this is not burdensome. There has been 
no noticeable increase in heating of the tap coils. 

The accompanying tables show the total station out
ages for each of the six city stations for the first six 
months of 1923, as compared with the corresponding 
data for 1922. The total number of outages has been 
reduced from forty-five to twenty-nine, while the time 
of the outages has gone down from 475 minutes to 
228 minutes. While the mixed assortment of motor 
generators and rotary converters on a railway system is 
not desirable, yet with such a system the shunt rotary 
converter seems to be the logical cure for many of its 
operating ills. 

Minneapolis Valuation Before 
Minnesota Commission 

Cost to Reproduce the Property is Submitted by Engi
neer for the Company on Six Different Bases of 

Unit Costs-Going Concern Value Placed 
at $6,000,000 

THE Railroad and Warehouse Commission of Min
nesota opened hearings on Oct. 8 to determine the 

value of the property of the Minneapolis Street Rail
way. Upon the valuation fixed by the commission at 
this hearing will depend the rate of fare to be in effect 
in Minneapolis. The company now has a 6-cent fare, 
which is lower than that established in many cities of 
the size of Minneapolis, but the city is endeavoring to 
reduce this rate. The present case was started in 1921 
and after a conference of the valuation engineers for 
the company and the cities of Minneapolis and St. Paul 
with the commission it was decided to make valuations 
of the property on five bases. The September, 1923, 
basis was added on account of the delay in beginning 
the hearings. 

Mr. Drum of A. L. Drum & Company, consulting 
engineers, Chicago, on behalf of the company sub
mitted to the commission valuations of the property on 
these six bases, which are itemized by classes of prop
erty in the accompanying table. 

The property covered by the valuation comprises the 
entire street railway system located within the cor
porate limits of the city of Minneapolis. This com
prises the property of the Minneapolis Street Railway, 
the Minnetonka line and the Como Terminal property. 
The Minneapolis Street Railway also operates two sub
urban lines extending outside of the corporate limits 
of the city of Minneapolis. These suburban lines com
prise the Columbia Heights line and the Fort Snelling 
line. Passengers are transported for one fare on all 
lines located within the city limits and on the Columbia 
Heights and Fort Snelling lines extending outside the 
city limits. The present rate of fare on these lines is 
6 cents. 

An inventory and appraisal was also prepared of 
two other suburban lines extending outside the cor
porate limits of Minneapolis. These comprise the Rob
binsdale and St. Louis Park lines, which are operated 
outside the corporate limits of Minneapolis by the Min
neapolis and St. Paul Suburban Railroad for an addi
tional 3-cent fare from the city limits to Robbinsdale 
and an additional 5-cent fare from the city limits to 
St. Louis Park, respectively. The inventory and ap
praisal were prepared so that each of the above de
scribed properties was treated as a separate and dis
tinct unit. -
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THE COST TO REPRODUCE NEW AND THE ORTGI NAL COST OF T H E PHYSICAL PROPERTY OF THE MINNEAPOLIS STREET RAILWAY 
CO:\1PANY. I NCLUDING ALL PROPERTY I N THE c rrY OF l\II N NEAPOLIS AND TiIE COLUM BIA H E IGHTS AND FORT SNELLING LINES 
EXTENDING OUTSIDE OF TdE CITY LL\IIT.3 AS OF J AN. I, 1922. THE VALUE OF THE ROBBINSDALE AN D ST. LO UIS PARK LINES EXTE ND· 

ING OUTSIDE THE 6-CENT ZONE LIMITS ARE ALSO SH OWN 

Ten Year Present-
Pre-War Coat Average Cost 1921 Cost Day Cost Estimated September 

Average Prices Average Prices Prices Current Prices Current Original 1923 
1911- 1915 191 2-1921 J uly I, 1921 April, 1922 Ccst Coat 

Land ......................... . .. . .................. $1,290,140 $1,290,140 $1 ,290,140 $1,290,140 $1,290,140 $1,290,140 
Track .............................................. 4,907,581 6,770,165 9,241,657 7,849,115 7,105,466 8,644,720 
Bridges, trestles and culverts ........................... 161,979 174,532 186,205 184,612 161,707 187,579 
Paving ............•................................ 2,785,127 3,41 9,587 4,758,266 4,905,510 

. "i:S1".j,3ii 
4,065,180 

E lectrical distribution system .......................... 1,781,668 2,446,1 08 2,637,380 2,4 I 8,537 2,871,321 
Rolling stock ........................................ 4,988,495 7,697,393 I 0, 186,495 9,187,147 4,611,154 10,406,301 
Power station equipment . ............................. 2,598,670 3,510,810 4,452,096 3,947,139 2,646,147 4,077,698 
Substation equipment ................................ 579,641 765,035 1,038,650 926,068 591,748 1,044,650 

Shtti!~~!f~~~l'i~.i~~~l~~~~~~~. ~~-~i~-~~~~'- ~-c:_s_r~~~~t_a_l 273,001 395,85 1 491,402 409,502 273,001 510,512 
Buildings and structures .............................. 1,494,826 2,117,356 2,560,325 2,386,685 1,361,767 2,560,299 
Furniture and fi xt ures ........................... . .... 81,613 130,580 179,547 155,064 81.612 190,302 
General stores .. . .. . .......................... . ...... 790,073 790,073 790,073 790,073 790,073 790,073 
Expenditures not apparent in inventory . ................ 391,724 391,724 391,724 391,724 164,305 391,724 
Engioeering and superintendence . ...................... I, 106,227 1,494,968 1,910,198 1,742,066 1,044,572 1,851,556 
Administration, organization and legal expense . .......... 749,602 842,157 943,291 920,177 744,045 938,925 
Taxes during construction . ............................ 3 I 0,378 4 I 2,039 565,940 565,940 310,378 566,476 
Interest during construction . .......................... 2,914,889 3,917,821 4,994,807 4,568,340 2,758,850 4,846,569 
Working capital ..... . .............................. .. 492,151 492,151 492,151 492,15 I 492,151 492,151 
C.:,st of fina ncing .... : .............................. .. 1,384,890 1,852,924 2,355,517 2,156,498 1,312,071 2,286,340 -----
Total p\rical proper ty inside present 6-cent zone ......... $29,082,675 $38,911, 414 $49,465,864 $45,286,488 $27,553,509 $48,013,146 
Robbins ale line ................. . ..... . ... . ......... 53,523 72,603 98,838 85,749 48,868 94,633 
St. Louis park line ............•....................... 49,197 66,923 91,413 77,740 48,558 35,75f 

----
Grand total ............. ......... ................. .. $29,185,400 $39,050,940 $49,656, 115 $45,449,977 $27,650,935 $48,193,536 

The total inventoried property principally consists of 
227.764 miles of single track; paving; lands; 'power 
distribution system, consisting of overhead trolley, 
feeder lines, underground conduit and underground 
wire; rolling stock; car houses, offices and miscellaneous 
buildings; a steam turbine power station supplying 
power for the operation of the Minneapolis, St. Paul & 
Suburban systems; six rotary converter substations 
and miscellaneous electrical equipment at the Lower 
Dam Water Power Station; furniture and fixtures; 
tools, etc. 

The valuation of the physical property was made 
from a complete and detailed field inventory of the 
property. The cost to reproduce the physical property 
new represents the minimum amount of capital re
quired actually to reproduce the physical property of 
the company as of Jan. 1, 1922, on the six different 
bases of unit costs. 

WATER POWER LEASES AND GOING 
CONCERN VALUE 

The value of the water power leases to the Minne
apolis Street Railway was based on the saving they 
effect, this saving being computed on the basis of the 
total cost of the electric power purchased under these 
leases and the total cost of manufacture of that power 
if generated at a modern steam power station. The 
total saving to June 1, 1937, was prorated between the 
Minneapolis Street Railway, the St. Paul City Railway 
and the Minneapolis & St. Paul Suburban Railroad on 
the basis of the t9tal kilowatt-hours used by each com
pany. This element of value was included at $1,032,123. 

The presentation of the claim for "going concern 
value" was made generally on the basis that the Min
neapolis Street Railway had passed through the fol
lowing stages of development: 

1. Construction period. 
2. Development period ·of construction. 
3. The period of development into a successful going 

concern. 
The engineer submitted that the fair going concern 

value of the property was determined to be not less 
than $6,000,000. One element in determining this go
ing value was the historical development cost, which was 
summarized as follows: 

/ 

Horse, steam and cable lin es, 1875 t o 189 1. .. •... . .. . .• $1, 878,007 
I ni t ial electrica l d ev elopm en t, 1890 to 1903. . . . . . . • . . . . • 2,628,800 
Track ren e w ed befor e end of u seful life .••..••...•..... 1,332,803 

To tal . . . •....•. . .•• •..•• •••• ••••.••.....•.... : • .. $5,839,610 

Another element of going concern value submitted 
was that due to the consolidated operation with the 
St. Paul street railway system. This was given as not 
less than $2,000,000, measured by capitalizing the esti
mated saving per year to the Minneapolis company of 
the increased economy in operation due to such consoli
dated operation. 

New Type of Safety Zone in Bridgeport 

THE Department of Police in Bridgeport, in co
operation with the Bridgeport division of the Con

necticut Company, has -been installing a new type of 
safety zone illustrated in the accomp:rnying engraving. 

The area of the zone, which is about 12 ft. x 25 ft., 
is indicated by a stripe of white paint 1 ft. wide on 
~he pavement. The peculiarity of the zone, however. is 
in the upright post. This is a 1-in. pipe painted white, 

, 

Thia Safety Zone Po•t Hao Crossarm• for Cnrrylng ,Yarning 
Notices and Lnnterna 

about 4½ ft. high and fitted with long crossarms. E11ch 
of the latter carries a shield, as shown, with the fol
lowing letters: "Safety Zone, Department of Police." 
Each arm also carries a red lantern for use at night. 

The post is supported in a cast base. 
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Cleveland Railway Studies Concrete Poles 
Experiments Indicate that the Original Type of Reinforced Concrete Pole Contained More Material 

than Necessary to Secure Adequate Strength-Steel Po!es Are Used 
on Curves and to Support Heavy Special Work 

K EXTENSIVE series of tests 
has been made by the Cleve

· 1and Railway to determine the 
relative value of different types of 
concrete pole for use in overhe:id con
struction on tangent track. The pri
mary object of the investigation was 
to design a pole of sufficient strength, 
but which would require less material 
in its construction than did the types· 
previously in use. 

The first use of concrete poles by 
this company was in 1912, prior to 
that time all poles having been either 
wood or steel. Some of the latter 
were of small size, with only a 5-in. 
butt, although the more recent steel 
poles were larger. Many concrete 
poles are now used in Cleveland on 

This Shows How the Concrete l'ole ,vnM Blocked In Between Two l'nlrs of the 
Stanchions Used In Straightening Car Bodies 

tangent track, but steel poles are preferred on curves The maximum loading on a pole used in tangent con
and for heavy special work, as it is believed that the struction was estimated to be 1,000 lb. According to 
former are not strong enough for such use. their theory there is 820 lb. horizontal pull of the span, 

The reinforcing design of the original concrete poles 49 lb. wind load on the trolley wire and 135 lb. wind 
-consisted of eight 27-ft., ~-in. square rods placed at the load on a 1,000,000 circ.mil cable, making in round 
eorners of an octagon. No transverse reinforcing was numbers a total loading of'approximately 1,000 lb. The 
used. From an examination of poles constructed in point of application of this load was considered to be 
1912 and recently removed, it was found, however, that 18 in. from the top of the pole and 20 ft. above the 
an additional rod not called for in the design, had been ground line. The maximum bending moment to which 
placed in the center of the pole. Only slight changes the pole would be subjected is, therefore, 20,000 ft.-lb. 
had been made in the design during the ensuing years, With these ideas in mind a new pole was designed, 
and the reinforcing in use at the time the tests were particular attention being paid to the proper distribu
made consisted of six 27½-ft., ¾-in. square twisted bars, tion of steel. One less rod was embodied in the new 
two ¾-in. square deformed bars 16 ft. long and one design and all of the rods were of smaller size than had 
1 !-in. round bar 24 ft. long placed in the center of previously been used. In spite of that, however, the 
the pole. forecast was made that the new pole would fail in 

It was felt by the engineers of the company, as well compression rather than in tension. 
as by the engineers of the city, that more material was Uniform spacing of the reinforcing rods is achieved 
being used in the construction of these poles than was by spacer rings of :l-in. round stock. The placement of 
necessitated by the strain to which they were subjected. rods in the concrete poles made up to that time had 

k---- - - - -------------------- -- --------- ----- - -------------- il!J"1l" --- --- ----------------- ------- ----- ---- - - ----- - ------- ---->"j 
I I 
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Ne-w Reinforcement De~lgn for Concrete Poles 



820 ELECTRIC RAILWAY JOURNAL Vol. 62, No. 19 

been more or less irregular. In the new method of 
assembling, four i-in. deformed bars which are 27 ft. 
8 in. long are first wired to the rings so that they form 
the vertices of a rectangle. After these are firmly fast
ened four other ~-in. deformed bars 18 ft. long are then 
wired to the rings. It was the contention of the engi
neers that steel placed in a transverse direction would 
be useful in giving greater strength to the cage. Soft 
iron wire No. 12 gage is therefore wrapped spirally 
the entire length of the cage with a space of 3 in. 
between turns. Difficulty was experienced at first in 
wrapping this wire so that it would bind the cage 
tightly enough to prevent its collapse. This was over
come by making with a pair of pliers, a kink in every 
slack turn of the wrapping wire and tieing it to the 
rods on every third turn. This drew the wire much 
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Average Bending of Concrete Poles and Steel Poles 

more taut than could be done by hand and bound the 
cage so tightly that there was no possibility of its 
collapsing. 

After some practice in building these cages it was 
found that they could be made in about 3.6 man-hours. 
There seemed to be no reason to change the forms 
already in use and the old ones were accordingly used. 
In the present process the cage is placed in the forms 
first and the concrete is poured upon it. There is a 
slight tendency for the concrete to stick to the cage and 
not fill the form unless a stirring rod is used and the 
mixture poked around. 

To change the kinds of material used in mixing the 
concrete for poles was not considered desirable. In the 
first place, the old materials were near at hand and 
easy to obtain. In the second place, a pole of light 
color and good appearance was desired and it was 
known that the old material would insure these con
ditions. Finally, the concrete mixing gang were expe
rienced in the handling and use of these materials. 
It was decided, therefore, to use the same materials 
and change only their proportions in the mixture. The 
standard mixture in use before these tests were made 
consisted of 1 part of cement, 2.1 parts of sand and 1.3 

- parts of gravel. After extensive analyses, void deter
minations, etc., it was decided to use a mixture consist
ing of 1 part of cement, 1.9 parts of sand and 2.3 parts 
of gravel. · 

In order to compare the strength of these two con
crete mixtures, six 6-in. tubes, three of the old mixture 
and three of the new niixtm:e, were subjected to a crush
ing test, twenty-eight days after being P(?Ured. These 

tests showed a strength of 3,690 lb. per square inch 
for the new mixture and 2,370 lb. per square inch for 
the old mixture. 

The apparatus used for testing the strength of poles 
is shown in the accompanying illustration. The butt 
is blocked in between the stanchions used in straight
ening car bodies. Poles are blocked at the extreme 
end and again at the ground line, 6-in. x 6-in. timbers 
and a screw jack being used in each case. The load 
is applied by means of a chain fall fastened at one end 
to the stanchions and at the other end to a point 18 in. 
from the top of the pole. A dynamometer is placed in 
line next to the pole, so that the exact magnitude of 
the force being applied at any particular moment can 
easily be determined. The deflections of the poles 
under load are read by means of a transit. 

As a typical example of the experiments, we may take 
a test of a pole with the 1-1.9-2.3 mixture and the new 
cage. This pole was 11 in. square at the butt and 10 in. 
square at the ground line. A load of 500 lb. was first 
applied, causing a deflection of 1 ½ in. Thereafter the 
load was increased in increments of 500 lb. until a total 
of 2,000 lb. was reached. Deflections were respectively 
4n in., 6¾ in., and 10¼ in. The load was then eased off 
to nothing, and it was found that the pole had a perma
nent set of 1 in. Then 1,000 lb. was applied, producing 
a deflection of 5! in. After reapplying a load of 1,500 
lb. the increments were 250 lb. at a time, producing 
deflections of 9¾ in. at 1,750, 10~ in., and finally 12½ in. 
at a loading of 2,250 lb., when small cracks began to 
appear in the concrete. At 2,400 lb. the pole failed 
before the deflection could be taken. The load was then 
eased off to 2,250 lb., when the deflection was 16! in. 
Continuing to ease off the load, it was found that the 
deflection at 2,150 lb. was 28¾ in. When the load had 
been taken off altogether, the pole had a set of 16¾ in. 

The method of testing was varied somewhat with the 
differept poles, and a direct comparison of the loads 
carried by them would, therefore, be somewhat mislead
ing. In some cases the load was increased by incre
ments of 250 lb., and in other cases 500 lb. Moreover, 
with some of the poles, the experiment was tried of 
easing off the load to nothing at frequent intervals 
during the test. However, the behavior of the poles 
under the strain was sufficiently similar, so that a few 
general conclusions were possible. 

CLASSIFICATION OF TESTS 

The poles tested during this investigation may be 
classified in six groups. The first group consisted of 
old poles built and installed at various times since 
1912. The dimensions of these poles varied somewhat, 
but in general they were approximately 11 in. square 
at the butt and about 9½ in. square at the ground line. 
They were built with the old reinforcing already 
described and the old concrete mixture was used. 
Seven such poles tested all failed on the compref!sion 
side, at loads varying from 2,400 lb. to 3,000 lb. 

The second group of poles to be tested consisted of 
those using the old concrete mixture and the new rein
forcement. This type failed at an average load of about 
2,400 lb., but the deflection was less until the breaking 
point was almost reached. 

Poles using the new reinforcement design and the 
new mixture constituted the third class tested. These 
likewise all failed in compression as the engineers had 
foretold except for one pole which was found to have ,a 
defective cage. The loads ranged from 2,000 lb. up tc 
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Coge Used In the New role 

2,600 lb., the average load being closer to the latter 
figure. 

Hollow concrete poles which were similarly tested 
compared well in strength with the solid poles, averag
ing slightly over 2,000 lb. 

Two light-weight steel poles of the 7-6-5-in. type 
tested at the same time failed at identical loadings. 
Each of these poles was supplied with a protecting 
sleeve at the ground line and in both cases failure 
occurred at the 1,950-lb. load. Larger steel poles of 
the 8-7-6-in. type were similarly tested. They failed 
at 3,350-lb. and 3,475-lb. load. These poles were 
equipped with sleeves, as were the lighter steel poles, 
but were 30 ft. in length instead of 28 ft. 

Inasmuch as the estimated load to which poles will 
be subjected is only 1,000 lb. and 20,000 ft.-lb. of bend
ing moment, it will be seen from the accompanying 
chart that all types of pole were well above the strength 
required. The solid concrete poles all failed at loadings 
more than twice as great as that which they will have 
to carry in actual service. The conclusion was accord
ingly reached that the new pole with the new mixture 
was an improvement on the earlier design because less 
material is used in its construction. 

COMPARISON OF MANUFACTURING COSTS 

The next consideration covered in this investigation 
was the matter of cost. The older type concrete pole cost 
$21 to manufacture. The second type, with old stand
ard mixture and new reinforcement, cost $18.60; and 
the new pole, $15.90. Thus the pole with the new rein
forcing design and the new mixture is much more 
economical than previous designs of concrete poles. 

This pole supported so nearly the same load as the 
present pole that it was felt that its cheaper cost more 
than offset the slightly greater strength of the old pole 
and the future use of the new design was therefore 
recommended as a result of the investigation. 

Salvaging Power Plant Stac~ Soot 

THE Norfolk & Western Railway reclaims the soot 
which falls to the bottom of the one brick chimney 

which supplies draft for fourteen boilers at its power 
plant, located near Bluestone Junction, W. Va. Two of 
the boilers are at present being installed. The chimney 
is provided with a hopper-shaped bottom, which dis
charges the soot into a home-made steam ejector. This . 
ejector consists of a 4-in. horizontal pipe, which turns 
upward into the central aperture of a standard T-fitting. 
A ¾-in. steam pipe leads into one of the other openings 
in the fitting, opposite to it being a 4-in. discharge to 
the coal elevator. 

The jet of steam playing directly into the elevator pipe 
creates a powerful suction in the first mentioned pipe, 
which effectively draws the soot to the T-fitting, after 
which the steam current carries it along. Just before 
the soot reaches the coal elevators it passes through a 
water spray which condenses the steam and moistens the 
soot so that it does not blow out of the elevator buckets 
while being carried up to the coal hopper. 

It is estimated that 60 per cent of the soot is combus
tible, and with the power plant operating at an average 
load (inflating with the full complement of fourteen 
boilers will be 8,000 boiler-hp.) probably 10,000 lb. of 
soot will return to the coal elevators in a week. 

- -Leftr-Scallng Shows Start of FoJlure on Compression Side. Rlgbt,--The Hollow roles Compared Favorably with the Solid Polea 
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Son1e Details of Illinois Central 
Electrification* 

Conversion to Electrical Operation to Embrace Ap
proximately 418 Miles-Details of Plans for 

Power Generation and Transmission 

BY D. J. BRUMLEY 
Chief Engineer Chicago Terminal Improvement. 

Illinois Central Raf.road. 

T HE general construction program of the Illinois 
Central electrification in the Chicago district is as 

follows: 
1. Complete the easterly side of a new through pas

senger terminal; complete the rearrangement of sewers 
and underground facilities; extend the track elevation 
and grade separation; make changes in grades that are 
necessitated by ordinance; be prepared to proceed with 
the work of electrification; and electrify the entire 
suburban service within seven years after February, 
1920. 

2. Electrify the entire freight service north of East 
Roosevelt Road within three years after the completion 
of the suburban electrification, or before 1930. 

3. Electrify the entire freight service south of East 
Roosevelt Road within five years thereafter, or before 
1935. . · 

4. Electrify the through passenger service not later 
than 1940, if a certain proportion of the railroads using 
the lake-front passenger terminal station are operating 
electrically at that time. 

The work of electrification contemplated embraces 
approximately 418 track-miles. The electrification sys
tem to be used was determined by a commission 
appointed by the railroad company. This body made a 
careful study of the Chicago terminal situation and 
compared it with the electrifications of similar proper
ties in the United States and foreign countries. The 
commission recommended, and the Illinois Central Rail
road adopted, the 1,500-volt direct-current overhead
contact system for use in the Chicago terminal area. 
The details for the electrical system are being worked 
out, and it is planned to begin partial operation of the 
suburban service about the middle of 1926. The gen
eration of current can be provided for readily either 
along the shore of Lake Michigan, Lake Calumet, or 
the Calumet River, adjoining the electrically operated 
tracks, and be easily accessible to ample supplies of 
water. 

For tractive power, high-tension alternating current, 
of probably 33,000 volts, will be converted to 1,500-volt 
direct current in not less than five substations on the 
railroad company's right-of-way. The conversion will 
be by rotating machines; the machines, transformers, 
switchboards, and auxiliary apparatus being housed in 
brick buildings of attractive design. The direct-current 
switching and protective equipment will be of the 
latest high-speed type. 

The overhead system will consist of steel supports 
spaced approximately 300-ft. centers, for carrying the 
<:ontact wires, transmission, signal, and miscellaneous 
power circuits. The overhead contact wires will be sup
ported by messengers of high conductivity, so that over 
each track there will be sufficient conductor to supply 
the power requi red for that track, thus avoiding the 

• Abstract of a paper which was published In the proceedings of 
the Am erica n Society of Civ il Eng ineers for September, 1923. 

necessity for independent parallel feeders. The contact 
wires, messengers and their attachment will be made of 
materials highly resistive to corrosion. The normal 
height of the contact wire above top of rail will be 22 ft., 
and it will be suspended from the messenger so as to 
make its alignment conform to that of the track it 
serves. As the electrification will be carried out in pro
gressive steps, the spans constructed initially for the 
suburban electrification will be ultimately extended to 
include the freight, through-passenger, and such subsid
iary tracks as will be electrified. The track rails being 
well bonded will form a return circuit for the propulsion 
current and will be cross-bonded at impedance bond 
locations, thus avoiding any interference with signal 
track circuits. 

SUBURBAN SERVICE WITH MULTIPLE-UNIT TRAINS 

Suburban passenger cars are now being purchased 
for the electrified service, but are being placed tem
porarily in steam suburban service. The character of 
the suburban service is such as to make the multiple
unit train the most economical system. Provisions are 
being made for operating two-car semi-permanently 
connected units consisting of one motor car and one 
trail car. 

These units will have control apparatus in one end of 
each car and will operate either singly or in trains of 
two to five similar units. The service provides for a 
high rate of acceleration and braking and a normal 
balancing speed of 57 m.p.h. on tangent level track. 
The motor cars will be equipped with four 750-volt 
motors connected in two groups of two motors in series 
per group with series parallel control. 

The braking equipment will be the electro-pneumatic 
brake for multiple-unit service with a 1,500-volt motor
driven compressor. Power for the control and brake 
operation as well as for the car lights will be furnished 
by a •motor generator set on the motor car, having a 
1,500-volt direct-current motor and a 32-volt direct
current generator with storage battery provided as a 
reserve. The two-car unit will have a pantograph col
lector on the motor car only. Electrical heaters will be 
used, the details of which have not as yet been fully 
decided. 

The cars will be equipped with diaphragms, enabling 
passengers to move safely and comfortably between 
cars and thus make advantageous use of all seats in 
the train. By the use of aluminum alloys and a careful 
redesign of the original steel suburban car, the weight 
will be reduced approximately 3,000 lb., reducing the 
trail car to approximately 89,000 lb. 

As there will be no need to purchase electric locomo
tives for either through main-line freight service or 
switching service, or for the through passenger service, 
for several years, no attempt will be made to design 
such equipment at present. 

British Roads Change to Electricity 
Within the next two years the electrification of the 

three lines from Waterloo to Guilford (London & South 
Western Railway) will be completed. The London, Mid
land & Scottish group are beginning the change over on 
the line covering Manchester, Oldham, Middleton, Roy
ton and Shaw, as a preliminary to larger developments. 
The same group intends to electrify the system to Rick
mansworth. 
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Gross Revenue of Electric Railways 
Is Higher than in 1917 

Census Figures of 1922 Are Given for Nine More States
Track Mileage Has Decreased Slightly and Net Income Is 
Lower in Some Ca~es on Account of Greater Operating Expense 

P
REL[MINARY figures of the electric railway 
census for last year have now been released for 
several states in addition to those printed in this 

paper Nov. 3. In a group of seven states west of the 
Mississippi River there has been a slight decrease in 
track mileage in every one except Minnesota. The 
number of revenue passengers, however, has increased 
in Arkansas, Nebraska, Minnesota, but has decreased 
in Kansas, Colorado, Arizona and New Mexico. Two 
of the Eastern states show decreases in track mileage 
and traffic. 

Kansas.-The figures show a decrease of 3.2 per cent in 
track mileage and a loss of 5.7 per cent in the number of 
passengers carried. Gross railway operating revenues, 
however, show a gain due to fare increases of 26.3 per cent, 
and aggregated $4,527,397 in 1922 as compared with $3,585,-
079 in 1917, while railway operating expenses increased 
46.6 per cent, and net income decreased 31.7 per cent. 

Number of operating companies .... . ... . 
Miles of aigle t rack opera tedt .......... . 
Number of can, , all types .............. . 
Electric locomotives .................. . 
Number ofJ'ersona employed ........... . 
Salaries an wages ... . .... .. ......... . . 
Primary horsepower, total ............. . 
Kilowatt capacity oh :eneratora ......... . 
Current generat ed, kilowatt-hours ...... . 
Current purchased, kilowatt-hours ...... . 
Passengers carried .. .. ......... . ...... . 
Hevenue car mileage .................. . 
Railway operations, revenues ........... . 
Railway operations, expenses ........... . 
Net !~venues, ra!lway operatio~! ........ . 
Auxthary operat1ooa, revenues ........ . 
Auxiliary operations, exnenses .......... . 
Net revenues, au xilia ry operations ...... . 
Net operating revenues ....•............ 
Taxes aaaignab le to railway oper a t ioaa .•.. 
~perating i~co'!'e ... .. ................ . 

G~::ri::i~~~-l~C-~~~ _': _' _':: _' ~:: _':::::: 

1922 
ti 5 

543 . 15 
613 

3 
1,3◄6 

$1 ,773,652 
7,300 
5, ◄50 

11,224,902 
27,122,697 
◄ 3,575 , 3◄3 
12,037,274 
$◄.527, 397 
$3,366,397 
$1 ,161,000 

$281,562 
$217,26◄ 
$64,298 

$1 ,225,298 
$337,353 
$887,945 

$58, I 96 
$9◄6,142 

1917 
19 

561. 00 
607 

5 
1,680 

$1 ,240,725 
16,730 
10,992 

21,677,157 
30,687,892 
46,212,673 
13,819,088 
$3,585.079 
$2,2%,457 
$1,288,622 

$532,732 
$393,803 
$138,929 

$1.427,55 I 
$279,428 

$1,148,123 
$58,963 

$1,207,086 

Per Cent 
of l nc1ease, 

1917- 1922 

•U 
1.0 

.. jf9 
43 . 0 

*56 . ◄ 
*50 . ◄ 
*48.2 
• 11. 6 
*5. 7 

* 12 . 9 
26 .3 
◄6 .6 
*9 . 9 

*47. I 
*◄4.8 
*53. 7 
* 14 . 2 

20 . 7 
*22 . 7 
*I. 3 

• 21. 6 
Interest and other deductions from gro811 

income. . .. .. .. . . . . . . . . . . . . . . . . . . . . . $740,651 $906,269 * 18 . 3 
Net income.............. . ............ $205. ◄9 I $300,817 *3 I . 7 

t Three companies wit h I 7 . 05 mil ea of t rack, which reported in 1917, d iscon
tinued operations prior to 1922, and the t rack of a nother compa oy W88 operated 
under I ease. 

t Includes 47 . 39 miles in 1922, aod 46 . 33 miles in 1917 lying outside the atate1 but owned by companies within the state, and excludes 85 . 44 miles in I 922 a na 
67. 02 miles ia I 917 operated in the state, but owned hy compa nies outside the 
slate. 

~,• Chiefly revenues from electric ligh t a nd power departments of electr ic 
ra1.waya. 

Arkansas.-The figures show a slight decrea se in track 
mileage, while passenger traffic increased by 11.8 per cent 
in 1922 as compared with 1917. Gross railway operating 
revenues aggregated $1,793,277 in 1922, an increase of 38.1 
per cent, but on account of the more rapid increase in ex
penses the net revenues from railway operations decreased 
12.3 per cent. 

1922 
N um her of operatiog compaoies. . . . . . . . . . 9 
Milesofsingle trackt............ . . .... .. 128 . 94 
Numberofcars, all types................ 271 
Number ofJ'ersons empbyed... .... . . . . . . 871 
Salariesan wages .. .. .................. $1,151,530 
Primary horsepower, total. ... ,.......... 35,348 
Kilowatt capadly of genera tors........... 25,550 
Current genera led, kihwa tt-hours. . . . . . . . 56,562,946 
Current purchased, kil owat t-hours ........ 3.838, 955 
Passengers carried .................... .. ** 34, 131,000 
Revenue car mil eage .. .. ... :............ 5,735,435 

• Indicates drcrease. 

1917 
10 

131. 36 
262 
645 

$555,839 
16,650 
12,457 

33,080,677 
4,360,889 

30.525,360 
5,9 I 7,}02 

Per Cent 
of Increase, 
1917- 1922 

.. •i: ii 
3. ◄ 

35. 0 
107 . 2 
112 . 3 
105 . I 
71. 0 

* 12 . 0 
11. 8 
*2. 8 

Per Cent 
1922 1917 of lncreMe, 

1917-1 922 
Rai lwayoperationa, r evenues . . ..... , . . . . • $1,793,277 $1,298,7H 38 . I 
Rail wayoperations,expenaea .. . ........ . . $1,336,317 $777,773 71 . 8 
Netrevenue,railwayoperatioru,.. ... . • ... $456,960 $520,971 * 12 . 3 
iu•!J!ary operat!ona, revenueat........... $1 .◄97.270 $658,187 * 127 . 5 

un 1ary operahona, expenses..... . . . . . . • $682,087 $301 ,796 126 . 0 
~et revenu_e,auxiliaryopcrationa.. .. . .. .. $815,183 $356,391 128 . 7 

etoperat1ngrevenue... ... . .. . . . . . . . . . . $1,272, 143 $877,362 ◄5 . 0 
6axea f!S&i~nah le to ra ilway operations.... • $270,39 I $162,366 66. 5 
~erat10gtf!CO'!',e.. ..................... $1 ,001,752 $71 ◄,996 ◄0 . I 

on-operat1ng tocome................... $61 ,320 $33,336 83 . 9 
Groaa 1ncome . .. .. . . . . .. .. .. . .. .. .. .. . $1,063,072 $748,332 42 . I 
Deductiona!romgroaaincome.. ... . . . . . . . $806,307 $◄97,291 62 . I 
Netincome........ .. .. . .. .. ... .. ... ... $256,765 $251,041 2 . 3 

t Includes 8. 62 m iles of track in 1922, a nd 9 . 53 miles in I 917, lyiag outside of 
the slate but owned hy companies withio t he state. 

•• In addition there were 661 , ◄05 passengers carried hy e leven motor buaea 
operated by electric railway companies. 

! Chiefly revenue from electric light and power departments of electric railwa ys. 

West Virginia.-An increa se of 6.8 per cent in track 
mileage and a gain of 18.6 per cent in the number of 
passengers carried occurred in this state. Gross railway 
operat:ng r evenues amounted to $7,057,025 in 1922, an in
crease of 41.2 per cent a s compared with 1917, but on ac
count of a more rapid increa se in expenses (72.3 per cent), 
net income from all sources decreased by 47.5 per cent. 

Number of operating companies ...... . 
Miles of single track operated io atatet .. 
Number of cars, all types ............ . 
Electric locomotives ................ . 
N um her of persona employed ....... . . . 
Salaries and wages .................. . 
Primary horsepower, total ........... . 
Kilowatt capacity of generators ....... . 
Current generated, kilowatt-hours ....• 
Current purchased, kilowatt-houra .... . 
Passengers carried .................. . 
Reveaue car mileage ................ . 
Railway opcratione, revenues ......... . 
Railway operations, expenses ......... . 
Net revenues, railway operations ...... . 
Auxi liary operations, revenues ........ . 
Auxiliary operations, exi,enaes ...... .. . 
Netrevenurs, auxiliary operations**···. 
Netoperating revenuea ............ , .. 
Taxes assignab1e to ra il w-ay operatione .. 
Ooerating income ................... . 
N 1n-opernting income .............. . 
Groas income ...................... . 

1922 
tl6 

422 . 06 
573 

◄ 2,303 
$3,369,579 

81,375 
61 ,800 

118,680,170 
47,607.035 
95,989,610 
15,238,374 
$7,057,025 
$5,076,694 
$1,980.331 
$1 ,756,886 

$799,639 
$957,247 

$2,937,578 
$621,965 

$2,315,613 
$411,149 

$2,726,762 

1917 
19 

395 . 15 
633 

I 
2,446 

$1,787,466 
35,042 
23,635 

86,860,542 
25.300.487 
80,920,697 
I ◄,622,900 
$4,998,377 
$2,946,622 
$2,051,755 

$926,070 
$413,675 
$512,395 

$2,564,150 
$365,798 

$2,198,352 
$942,906 

$3.141,258 
Interest and other deductions from 

1<roaaincome........ .. ............ $1,84 ◄,372 $1, ◄ 59,777 
Net income......................... $882,390 $1,681 ,481 

P er Cent 
of l ncrease, 
1917-1922 

·•fs 
88 . 5 

132 . 2 
161. 5 
36 . 6 
88 . 2 
18 . 6 
4 . 2 

◄ I . 2 
72. 3 
*3 . S 
89 . 7 
93 . 3 
86 . 8 
14 . 6 
70 . 0 

5. 3 
*56 .4 
* 13 . 2 

26 . 3 
*47 . S 

t Reduction in compa nies due t o conaolidationa and reorganizations . 
t Excludes 97. 09 mile• in 1922 and 78 . 11 miles in 1917 lying ou tside t he s tate, 

hut owned by c~mpanies within the state, and includes 3. 82 milea in 1922 a nd 
2. 09 miles in 19 I 7 operated in the state hut owned by companies out,,ide the 
state. 

•• Chiefly revenues fr,,m electric ligh t and power depart ments of electrio 
raiJwaya. 

Mississippi.-A decrease of 21.4 per cent in track mi'e
age, was accompanied by a loss of 30.9 per cent in the 
number of passengers carried. Gross railway operating 
revenues amounted to $692,298 in 1922 as compared with 
$617,527 in 1917, a n increase of 12.1 per cent, and operating 
expenses increased 52.2 per cent during the five-year period. 

Number of operating companies . ..... . 
Miles of single track operatedt ........ . 
Numherofcars,all types ............ . 
Number of persona employed.: ....... . 
Salaries and wages ................•.. 
Primary horsepower, total. .......... . 
Ki lowatt capacity of generators ....... . 
Current generated, kilowatt-hours .... . 
Current purchased, kilowatt-hours .... . 
Passengers carried ..... ..... .... .. .. . 
Revenue car mileage ................ . 
Railway operathna, revenues ......... . 
Rai]way operations, expeueea ......... . 

1922 
t7 

96 . 55 
130 
366 

$427,914 
4,500 
4,500 

5,935,600 
4,251,78◄ 
S,441,459 
3,075,482 
$692,298 
$751,88◄ 

1917 
II 

122 . 79 
187 
627 

$392,600 
16,035 
12,575 

20,022,367 
3,279, 254 

12.215,H9 
3,990,356 
$617,527 
$494,164 

Per Ceot 
of locreaee 
1917- 1922' 

•i i :4 
*30 . 5 
•◄ 1 . 6 

9. 0 
*71. 9 
*64 . 2 
*70 . ◄ 

29 . 7 
*30 .9 
• 22 . 9 

12 . I 
52.2 
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N et revenues, railway operations ...... ,. 
Auxiliary operations, revenues • * . ..... . 
Auxiliary operations, expense.a . .......• 
Net revenues, auxiliary operations . . .. . 
Net operating revenues . . ..... ..... .. . 
Taxes assignable to railway operat ions .. 
Operating income . ...•.•.•.•••••....• 
Non-operating income . ..... . ... . . .. . 
Gross income . ....... .. .... . .... ... . 
lntereet and other deductions from 

1922 

ft$59,586 
$284,739 
$202.662 

$82,077 
$22,491 
$47,025 

ft$24,5H 
$975 

ff$23,559 

1917 

$123,363 
$585,515 
$395,842 
$187,673 
$311,036 

$59,503 
$251,533 
$24,670 

$276,203 

Per Cent 
of Incre 1ec 1 

1917-1922 

•si :i 
*48. 8 
*56 . 3 
•92.8 
*21. 0 

gross income.. . . .......... . ... . . . . $201,864 $395,645 *49.0 
Deficit ... ..... .... ....... ..... . . . .. $225.423 $1 I 9,442 88. 7 

t Four companies \\;th 22.47 miles of track discontinued operations pdcr to 
1922. 

t Excludes I . 36 miles in 1922 and I . 38 miles in 1917 operated in the state, but 
owned by companies outside the state. 

ft Deficit .. 
•• Chiefly revenues from electric light and power departments of electric 

railways . 

Arizona and New Mexico.-The figures show a decrease 
in track mileage of 13.7 per cent and a decrease of 23.4 per 
cent in the number of passengers carried. . Gross railway 
operating revenues aggregated $386,594 in 1922, a decrease 
of 13.4 per cent as compared with 1917. This decrease, 
accompanied by an increase of 10.4 per cent in operating 
expenses, resulted in a deficit of $130,025 in 1922 as com
pared with a net increase of $32,844 in 1917. 

Per Cent 
1922 1917 of Increase, 

1917-1922 
Number of o~erating companies •...... t5 6 ·•i3'.7 Mile• of eing e track .••....... . ...... 55. 12 63.84 
Number of cars, alt types .... . • . . . ... . 70 66 

. •i3: i Number of~reons employed ...•.•... 172 224 
Salaries an wages ................ . .. $202,208 $221,71 I •8.8 
Primary horsepower, total. .........•. 989 
Kilowatt capacity of generators ...•.•• 665. 
Current generated kilowatt-hours ..... 3: ioi."1 ss 1.526,960 
Current purcbas;/, kilowatt-hours ..... 4,010,388 · •ii:s 
Passengers carried ................... ••7.27!,456 9,488.467 *23. 4 
Revenue car mileage ....•....•••.•..• 1,391,248 1,729,926 *19.6 
Railway operations, reYenue.a ......... $386,594 $446,2 I 8 *13.4 
Railway operations, expenses ......... $404,581 $366,337 10.4 
Net operating reYenuea ..... .......... U17,987 $79,881 ··•u Taxes assignable to railway operations. $18,255 $19,979 
Jacome from other sources .•.•........ $2,377 U76,9l0 *96.9 
Grosa income ...................•... §$33,865 $l36,8i2 
Jctereet and other deductions from gross 

lncoms .••.••••.•..•••••.••....... $96,160 $103,968 *7. 5 
Net Income .......................... §$130,025 $32,844 

tona company with 8. 75 milee of track discontinued operationa prior to 1922. 
••In addition there were 42,960 passengers carried by two motor bll8es 

operated by electric railway companies in New Mexico. 
fDeficit. 
tincludea net income from light and power departments to the amount of 

$56,590. There were no operations of this character in 1922. 

Alabama.-The figures show a slight decrease in track 
mileage and a decrease of 5 per cent in the number of 
passengers carried. Gross railway operating revenues 
amounted to $4,904,276 in 1922, an increase of 37.8 per cent 
as compared with 1917, operating expenses increased 72.3 
per cent and net income made a gain of 22.6 per cent. 

Number of operating companies ...... . 
Milee of single track opcratedt . ..•..•.. 
Number of cars, all types ............ . 
Number of electric locomotives ....... . 
Number of persons employed, ....... . . 
Salaries and wages ....... . .......... . 
Primary horsepower, total. .......... . 
Kilowatt oapacity of generators ....... . 
Current generated. kilowatt-hours .... . 
Current purchased, kilowatt-hours .... . 
Passengers carried .................. . 
Revenue car mileage . ............... . 
Railway operations, revenues ......... . 
Railway operations, expenses ......... . 
Net revenues, railway operations ..... . . 
Auxiliary operations, revenues** . ..... . 
Auxiliary operatione, expenses .. . ..... . 
Net revenues, auxiliary operations . ... . 
Net operating revenues ...•... . . . ... . • 
Taxee assignable to railway operations .. 
Operating it.1co,:ne ............... . ... . 
Non-operating mcome . .... .. . . . . . . . . 
Gr06S income . ........... . .. .. . . ... . 
I ntereet and other deductions from 

1922 
fl2 

365.63 
684 

3 
2,581 

$3,237,294 
29,805 
22,375 

22.083,27 I 
144,199,062 
80,717,808 
15.819,643 
$4,904,276 
$3,893,655 
$1,010,621 
$2,466,258 
$1,203,956 
$1,262.302 
$2,272,923 

$623,448 
$1,649,475 

$533.732 
$2,183,207 

1917 
I 3 

367. 18 
639 

3 
2,129 

$1,645,028 
38,702 
2R, 100 

21,503,940 
94,71 ~.843 
84,962,155 
16,037,6i5 
$3,559.064 
$2,259,414 
$1,299,650 
$2.048,681 
$1.004,319 
$1,044,362 
$2,344,012 

$468,896 
$1,875,116 

$36.325 
$1.911,441 

Per Cent 
of Increase, 
1917-1922 

. ii :i 
96. 8 

*23.0 
*20.4 

2. 7 
52. 2 
*5.0 
*I. 4 
37. 8 
72. 3 

•22.2 
20. 4 
19. 9 
20. 9 
*3. 0 
33.0 

•12.0 
1,369.3 

14. 2 

gr.-income... . ...... •• . • . . .. . . . . $1.371,954 $1,249.582 9.8 
Net income......................... $811,253 $661,859 22.6 

t One company with I. 50 miles of track discontinued operathns prior to 1922• 
t Exrludes 2. 22 miles in 1922 and 2. 17 mile• in 19 I 7 operated in the state, hut 

owned hr companies outside the state. 
•• Chiefly revenues from electric light and power departments of electric 

railway~. 

Minnesota.-The figures show an increase of 4.2 per cent 
in track mileage, and a gain of 11.2 per cent in passengers 
carried. Gross railway operating revenues amounted to 
$16,100,065 in 1922, an increase of 30.1 per cent as compared 
with 1917, but on account of a more rapid increase in ex-

penses ( 46.0 per cent), net income from all sources de
creased by 14.1 per cent. 

1922 
Per Cent 

1917 of Increase, 
1917-1922 

Number of operating companies.... . . . IO I 0 
Mil es of single trackf................ 697.14 668. 94 
Number of care, all types............. 1,362 1,414 
Electric locomotives.. . . . • . . . . • . . • . . • 3 I 
Number ofJ'ersons employed.. . . • . . • • 4,930 4,970 
Salaries an wages..... . • . • . • • . • • . . • • $7,582,904 $5,258, I 00 
Primary horsepower, total............ 122,500 122,500 
Kilowatt capacity of generators.. • . . . . 9 I ,400 9 I ,400 
Current generated, kilowatt-hours ..... 145,675,347 152,469,348 .. *4:5 
Current purchased, kilowatt-hours..... 22,455,45 I 23,860,491 *5. 9 
Passengers carried ..••••......•. . .... t352,464,9l5 316,904,581 11.2 
Revenue car mileage................. 36,065,996 38,793,434 *9.6 
Railwayoperations,revenues .•..• . .•• $16,100,065 $12,375.143 30.1 
Railway operations, expensee . • . •••••. $11,542.739 $7,905,772 46.0 
Net revenues, railway operations.. . ... $4.557.326 $4,469.371 2. 0 
Taxes assignable to railway operations. $1,395,465 $1,064,065 31. I 
!)_peratiog income.................... $3,161,861 $3,405,306 *7. I 
Non-operating income............... $99,127 $52,460 89.0 
Gross moome....................... $3,260,988 $3,457,766 •5. 7 
Deductions from gross income ......... $1,636,234 $1,566,115 4.5 
Net income .....••..•. ,............. $1,624,754 $1,891,651 *14.1 

tlncludes29.08mileain 1922,and 27.75 miles in 19171yingoutsideofetate. 
but owned br companies within the state, and excludes 12. 83 miles in 1922. and 
14.17 mile• m 1917 operated in state, but owned by companies outside of state. 

Jin addition there were 70,605 passengers carried by two motor huse• opera
t by electric railway companies. 

Colorado.-A decrease in track mileage of 7.8 per cent 
was accompanied by a loss of 10.8 per cent in the number of 
passengers carried. · Gross railway operating revenues 
amounted to $6,704,377, an increase of 41.8 per cent, and 
net income from all sources made a gain of 110.7 per cent. 

Number of operating companies .••...• 
Miles of aingle track .......... . ..... . 
Number of cars. all types ...•....••••• 
Electric locomotives ................ , 
Number ofJ'ersons employed ....... , . 
Salaries an wagea ...... ............ . 
Primary horsepower, total •...•.....•• 
Kilowatt capacity of generators .....•. 
Current generated, kilowatt-hours, •.•. 
Current purchased, kilowatt-hours .•••. 
Passengers carried .................. . 
Revenue car mileage .... ............ . 
Railway operations, revenues ........ . 
Railway operations, expenses .. . . .... , 
Net revenues, railway operations ..... . 
Auxiliary operations. revenuee t .. .. ..• 
Auxiliary operations. expeoses .... . ... . 
Net revenues, auxiJiary operationa . .. . . 
Net operating revenues ... ....... . . . . . 
Taxes '!9•il{nahle to railway operations. 
Operat111g '!'corpe .•...... . ..........• 
Non-operatmg mcome ............•.. 
Gr088 income .. ............ . ....... . 

1922 

tt3 
430.81 

875 
8 

2.991 
$3,648.898 

61,469 
44,855 

I 08,493,550 
I 1.681,087 
91,723.208 
15.745,601 
$6,704,377 
$4,711.626 
$1,992,751 
$1.423,47◄ 

$791,903 
$631,571 

$2.624,322 
$576,105 

$2,048,217 
$110.932 

$2,159,149 
Interest and other deductions from grosa 

income ......................... ,. $1,715,969 
Net income . . . . . . . . . . . . . . . . . . • .. . . • . $443,180 

1917 

15 
467. 15 

817 
7 

2,402 
$2,126,531 

58,139 
39,770 

98.227.472 
13,281,070 

102,882.744 
17,030,884 
$4,728,732 
$2.974,853 
$1,753,879 
$1,051,044 

$429,964 
$621,080 

$2,374,959 
$532,848 

$1,842,111 
$46,736 

$1,888,847 

Per Cent 
of Increase• 
1917-1922 

.. iLs 
71.6 
5.7 

12.8 
10.5 

•12.0 
*10.8 

•7.S 
41.80 
58.4 
I 3.6 
35.4 
84,2 

I. 7 
10.5 
8.1 

ll .2 
137 .4 

14.3 

$1,678,481 2.2 
$210,366 110. 7 

reported in 1917 discontin-tThree companies with 26. 73 miles of track which 
ued ooerationa prior to I 922. 

tChiefly revenues from electric light and power departments of electric rail 
wayP. 

Nehraska.-Track mileage decreased but there was an in
crease of 1.9 per cent in the number of passengers carried. 
Gross railway operating revenues amounted to $5,344,204 in 
1922, an increase of 26.8 per cent as compared with 1917, 
but owing to a more rapid increase in operating expenses 
the net income from all sources shows a decrease of 1.6 per 
cent for the period. 

1922 1917 
Per Cent· 

of r ncreaae. 
1917-1922 

Number of operating companies....... 5 6 ••••. 
Miles of single trackt. .• . . . • . . . .. .. • . 238. 79 244.89 · •2.5 
Number of cars. alftypea.. •.. • .. .. . • . 546 526 ,. 8 
Electric locomotives................. 4 2 •...•. 
Number of oersons employed......... 1,699 1,845 •7.9 
Salaries and wages ................. ,. $2,409,829 $1,527,534 57.8 
Primary horsepower, total............ 27,889 27,663 0.8 
J{i)owatt capacity of generators....... 2,375 20,475 •0. 5 
Current generated, kilowatt-hours.... . 54,447,834 49,241,514 10.6 
Current purchaaed, kilowatt-hours..... 6,767,096 3,341,588 102.5 
Passengers carried.... . ....... . ...... 97,566.736 95.782.721 I. 9 
Revenue car mileage.... .. .. . • . • .. .. . 13,980,336 14,0 I 8,246 •o. 3 
Railway operations, revenues.... . .. . . $5,344,214 $4.213.457 26.8 
Railway operations, expenses .....•.• , $3,804,379 $2,697,958 41.0 
Net revenues, railway operations .•• , • . $1,539,835 $1,515,499 I. 6 
AuxiJ;ary operations, revenues. . ...... $643,890 $279,810 130. I 
Auxiliary operations, expensea...... . .. $467,655 $215,738 116.8 
Net revenues, auxiliary operations..... $176,235 $64,072 175. I 
Net operating revenue.s............... $1,716.070 $1,579,571 8. 6 
Taxes assignable to operations ..... ,.. $537,180 $375,149 43. 2 
Operating income .................... $1,178.890 $1,204,422 *2.1 
Non-operating incme ............... , $44.162 $20.364 116.9 
Groas mcome....................... $1,223,052 $1,224,786 *0.1 
Deductions from gross income......... $750,579 $754,015 0. 7 
Net income......................... $472,473 $479,771 *J .5 

tincludes in 1922, 33.14 miles of traek lying outside of the state but owned 
by companies within the state. and in 1917, 33.90 miles ofauch trackage. 

•Indicates decrease. 
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Conductor's Mirror Reveals Approaching 
Passengers 

BY ERWIN C. SCHROETTER 

NOWADAYS the rear platform of the ordinary elec
tric railway car is equipped with folding doors. 

These doors are habitually closed before the car starts, 
the process being compulsory where doors and control 
are interlocked, and being required by rule in cases 
where the doors are not equipped with interlocking 

Hear P/crfform 

Conduc/rJrs 
f'osiffon 

A 1\Ilrror Located in Thi• Posillon 
Enables Contloctor to Sre Along 

the Side of Car 

devices. The conductor, in collecting fares, usually 
faces toward the rear and cannot see passengers ap
proaching alongside the car from the front. It fre
quently happens, therefore, that he closes the doors and 
gives the signal for the car to start just as a belated 
passenger reaches the rear entrance. In such cases, 
the passenger is usually left behind, nourishing a natu
ral but unjust resentment against the railway and its 
representative on that particular car. 

to make change for 445, or 40 per cent. Sixty per 
cent, or 651 passengers, paid fare with the exact change. 
If the number of those who presented the exact fare 
is combined with those who presented passes or trans
fers, it is found that 70½ per cent had the exact fare, 
while change had to be made for only 29½ per cent. 

Effect of Fare Changes in Seattle on 
Passenger Traffic 

THAT changes in the rate of fare do not reflect 
themselves immediately in passenger traffic on a 

street railway is shown by the experience in Seattle 
in the past five years. The accompanying chart shows 
the number of passengers carried, the gross revenue 
and the operating expenses from April, 1919, to July, 
1923. Upon the commencement of municipal operation 
and until July 24, 1920, the fare was 5 cents. The 
number of passengers monthly in this period fluctuated 
between 10,000,000 and 12,000,000, the receipts being 
practically in proportion. On that date the fare was 
increased to 10 cents with four tickets for 25 cents. 
The number of riders did not decrease immediately, 
but there was a slight reduction up to December, 1920, 
when the monthly total had fallen to 9,424,000. 

The cash fare remained the same through 1921, but 
on Jan. 9 of that year the ticket rate was increased to 
three for 25 cents. The chart shows that this caused 
a further decrease in the number of riders. The figure 
remained practically at 8,000,000 per month until 
February, 1923, when a snow blockade reduced the 
riding materially for a period of about six days. 

Pursuant to a pre-election pledge, the Mayor obtained 
a reduction in fare to a flat 5 cents, effective March 1 
of this year. The events leading up to this change 
were described in the ELECTRIC RAILWAY JOURNAL for 

To remedy this difficulty and en
able the conductor without leaving 
his post to see a passenger approach
ing from the front a mirror may be 
installed on the re~r leaf of the door 
as shown in the accompanying illus
tration. When the rear folding door 
is opened, the position of this mirror 
would be such that a single glance 
from the conductor would suffice to 
show him whether there was a pas
senger approaching from the front. 
The device is somewhat similar to 
that which has been successfully used 

Operating Revenues, Expenses and Total Passengers, Seattle l\luniclpal Railway, 1919 
to 1923, Showing Eft'ect of Various Changes in Rate of Fare 

at the front end of railway cars, to enable the motorman 
from his normal position to see what is happening at the 
rear end. 

Seventy per Cent of Riders Have Exact 
Fare on Beaver Valley Line 

W ITH a view to determining the percentage of 
persons who tender exact fare when boarding a 

car, the Beaver Valley Traction Company, New 
Brighton, Pa., recently made a check of the passengers 
boarding a car on the route operating from Rochester 
to Beaver Falls and for part of the day through Beaver 
Falls to Morado Park. The results show that on Sept. 
18, on the car checked, 296 passengers presented 
passes, 1,096 paid cash fares and 120 transfers. Of 
the passengers tendering cash fare, it was necessary 

Aug. 4, page 175. The increase in passenger traffic 
due to the 5-cent fare was not very large. In fact, 
the reduction in revenue was so great that pressure 
immediately was brought to bear on the city adminis
tration, and on June 16 the fare was increased to 10 
cents cash, with an 8¼-cent ticket rate, which had been 
in effect previous to the agitation for reduced fares. 
Operating results for June and July indicate that there 
has been virtually no reduction in riding due to this 
increase in fare, so that almost the entire value of the 
change in rate has been realized. 

The chart of operating expenses shown beneath that 
for revenue indicates that while the costs fluctuate to 
a certain extent along with the revenues, this change 
is not nearly so great. In other words, the margin 
between receipts and expenses was practically wiped 
out during the period of the 5-cent fare. . 
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Association News & Discussions 

Public Security Issues in Better Demand* 
Progress Being Made in Solving the Special Problems of 

the Electric Railway Companies 

BY HENRY R. HAYES 
Stone & ·webster, Inc. 

W E HAVE witnessed this year in 
the public utility business in this 

country a continuation of the great ex
pansion which ti,ok place during the 
years of 1921 and 1922. To provide 
funds therefor, and for refunding pur
poses during this period of two and 
three-quarter years, it has required, in 
addition to the investment in property 
of large sums of undistributed earnings, 
the sale of upward of $2,500,000,000 of 
bonds, notes and stocks. 

This large volume of financing, in it
self one of the major items in the total 
of all financing for the period, could not 
have taken place unless the condition 
and general credit of the industry as a 
whole were fundamentally sound. In 
the opinion of the committee they have 
never been better, though· the costs of 
capital (hereinafter discussed) are 
high. 

Happily, in the interests of the indus
try and the public served, there is evi
dent, to a marked degree, a steady 
broadening of the market for utility 
securities. It is noticeable in two ways 
-first, in an increased demand from in
stitutions such as savings banks and 
insurance companies which gather in 
the small savings of the people, and 
secondly, in the last three years espe
cially by sales of securities to the extent 
of many hundred millions of dollars 
direct by companies to the users of 
utility service. In the latter instance 
it has resulted in opening up an entirely 
new market for securities in small lots 
on a basis of reasonable costs. We be
lieve this market has still greater possi
bilities of development. As has been 
pointed out to members of this associa
tion, all such efforts to sell securities 
which possess investment merit at pre
vailing market rates should be aided 
and encouraged by investment bankers. 
As the estimated annual budget of the 
industry requires for extensions, im
provements, and refunding purposes 
over one billion dollars, no new possi
bilities for raising capital should be 
neglected. 

The current year is one in which 
many state legislatures have been in 
session. There were more or less active 
efforts, in some cases political, in six 

• Abstract of a report made to the Invest
ment Bankers' Association ot America by 
J\lr. Hayes as chairman ot Its committee on 
public service securities. Presented at the 
annual meeting, ,vashlngton D C Oct 
29-31, 1923. ' . .• . 

states to break down state-wide regula
tion of utilities and to revert to the 
harmful method of local regulation by 
the municipalities (so-called "home 
rule"). Much time and attention has 
been required of your committee and 
several group legislative committees, 
but in every case "home rule" efforts 
were unsuccessful. 

We are dealing with an industry in
timately and inextricably bound up in 
the industrial and social life of the 
country. It represents a capitalization 
of close to $15,000,000,000. The indus
try is basic and essential to all the 
people. It is an industry, too, where 
the profits are now limited and can no 
longer be subjected to the ev:Js of ex
orbitant profits too often prevalent in 
its early history. Viewed in this light, 
it might seem disturbing that there has 
existed so much talk and agitation th:s 
year for local regulation of utilities, 
especially in New York State, where 
there was much agitation .for municipal 
ownership and operation. 

Those investment bankers who are 
identified with the actual sale of public 
utility securities know full well how 
sensitive the minds of investors are to 
any tendency, economic -0r political 
which will, or even might, adversely 
affect honest investment. Investors 
seem to possess that kind of instinct 
which can recognize · agitation of a 
purely political character and are very 
much disposed to withhold funds from 
the business while such agitation exists. 
Continued withholding of funds cramps 
a utility and the public is eventually not 
adequately served. It is very' unfor
tunate that voters in general, who nat
urally are themselves daily users of 
utility service, do not yet seem to have 
acquired any such discernment. It has 
become more evident than ever that a 
development of local sales of invest
~ent securities by operating companies 
~1rect to u~ers of service will be helpful 
m preventmg such unfair political at
tacks. 

When administered with the broadest 
powers and in a judicial manner state
wide regulation of public utilities has 
been conclusively proved, in the opinion 
of your committee, to afford the best 
gu_arantees which investors can have in 
~his c~untry for a maintenance of that 
mtegr1ty of investment necessary for 
a ready flow of money into the busi
ness (see annual report of 1922 com-

mittee) .t Where such conditions do not 
exist we find lack of development of 
the business or higher costs of money 
or both-conditions which adversely af
fect the costs of service to the con
sumer. 

A careful study made by your com
mittee of the policies of the various 
states throughout the country in regu
lating the industry shows that as to 
privately owned plants, in the forty
eight states and the District of Colum
bia only twenty-five commissions have 
authority in matters of valuation, rates, 
services and capitalization. While about 
three-quarters of the states require of 
privately owned properties their finan
cial reports of operation, and that such 
reports are open to public inspe~tion, 
probably less than half of these reports 
are actually published. We believe that 
the public and investors are entitled to 
this information. Your committee does 
not believe the best operating results 
can be attained by the industry until 
the commissions have such broad au
thority, exercise it judiciously and reg
ularly and publish full financial reports 
of operations. Furthermore, money 
cannot b_e steadily raised at reasonable 
costs until the country more fully at
tains this result. 

Of those utilities which are munic
ipally owned and operated, only ten 
state commissions have jurisdiction over 
rates, services and accounting. It seems 
essential that voters of communities 
which are in the utility business should 
be more actively educated to a point 
where public opinion will require proper 
accounting and sound methods of engi
neering, finance and operation. 

ELECTRIC RAILWAYS 

Your committee believes that elec
tric railway service is essential to com
munity service, especially for heavy 
traffic. The field is developing for 
trackless trolleys and buses, but such 
transportation should be supplemental 
to the main system of transportation. 
While this newer development in trans
portation has taken place comparatively 
recently, it is interesting to note that 
eighteen state commissions already 
have jurisdiction over "auto buses" and 
more with partial and limited jurisdic
tion. This kind of legislation should 
be encouraged. 

The problems of the electric street 
railways today are those largely inci
dental to more economical operation 
and the prevention of unfair competi
ticm. Much progress has been made in 
the solution of both. 

The interurban roads are especially 
hampered by competition on the high-

tSee ELECTRIC RAIi.WAY JOURNAL, Oct. 14. 
1922, page 639. 
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ways from trucks and buses which do 
not pay a fair proportion of the tax 
burdens. The problem o:f expense of 
maintenance of the highways alone, 
aside from the unfairness of the com
petition for freight and passe_nger 
traffic, is serious and perhaps national 
in scope. 

An instance of unfair competition· iii 
the Chicago, Aurora & Elg-in Raili:oa~
Smith Bus Line, Inc., case. The Illmo1s 
Commission granted a certificate of 
convenience and necessity to the bus 
line. An appeal to the order of the 
commission was confirmed by the Cir
cuit Court. The case on appeal was 
taken to the Supreme Court, which re
versed the decision of the lower court 
and set aside the order of the state com
mission. The following is quoted from 
the decision of the Supreme Court of the 
State of Illinois: (Joseph K. Choate, 
Receiver, et al., Appellants, vs. Illinois 
Commerce Commission, Appellee -
April, 1923.) 

The railroad company has assets valued 
at approximately $15,000,000 and a gross 
operating revenue of substantially $1,250,-
000 a year. Notwithstanding the fact that 
the railroad company operates through an 
unusually rich, heavily populated section, it 
Is temporarily in the hands of a receiver. 
The total assets of the Smith Bus Line 
are three buses purchased In the summer 
of 1920 at a total cost of about $10,000. It 
Is safe to say that they are now worth less 
than one-third of that amount. The com
mission recognized the financial Irresponsi
bility of the bus line and directed it to pro
vide liability Insurance to the amount of 
$10,000 for each bus. Passengers in a 
bus loaded 60 per cent beyond its capacity 
now have for their protection the prlvllege 
of trying to collect $10,000 from an insur
ance company. The public has noth·ng to 
assure them that the bus line will operate 
on regular schedule, and It requires no 
argument to demonstrate that It Is inca
pable of furnlshlng adequate service to the 
Inhabitants of the two smallest villages In 
the valley, much less to the 100,000 people 
living in and between Aurora and Elgin. 
One accident resulting In a serious Injury 
or death of one person would be enough to 
wipe out the entire assets of the bus line. 
If one of the buses were taken out of ser
vice the bus line's ability to serve the public 
would be lessened one-third, and with three 
buses out of service the public would have 
nJ accommodation at all. The financial 
statement of the bus line shows that It Is 
wholly Incapable of · supplying additional 
facilities, whereas the receiver for the trac
tion line is financially able to provide addi
tional equipment, If the transp'.lrtation needs 
of the territory demand It. The plan of the 
bus line Is to start from the railroad termi
nals a few minutes ahead of the cars and 
to secure what business it can without mak
ing an effort to provide adequate service for 
the territory through which it operates. 

The railroads In this country have kept 
pace with the in.dustria l development and 
the population Increase, and the prosperity 
of the nation has been due to a large ex
tent to the steady expansion of the trans
portation system. The savings of hundreds 
of thousands of investors have been massed 
to build our great network of railroads, and 
these transportation systems are entitled to 
protection from Irresponsible competlt Ion. 
If shoestring transportation companies, with 
no money Invested in right of way and no 
reserve capital to provide adequate service 
or to protect the public from damage. are 
permitted to drop in here and there and 
take the cream of the transportation busi
ness from the permanent transportation 
systems, disastrous results are inevitable. 
If the permanent highways built at the ex
pense of the people are destroyed, these 
Irresponsible bus lines, that profess to serve 
the public convenience and to supply public 
necessity, will leave the public to walk or 
to provide other transportation facilities. 
Orders of the public authorities to furnish 
adequate transportation facilities would be 
unavailing, becAuse the bus lines would be 
wholly Incapable of complying with the 
order. 

The statute provides the means for com
pelling the existing transportation system 
to provide adequate servi~e for the public. 
If the people living In the t_erritory through 

which the Aurora, Elgin & Chicago Railroad 
operates are not being properly served they 
can flle a complaint with the Commerce 
Commission, which has the power to order 
whatever change or Increase in service the 
evidence warrants. If the existing trans
portation company does not comply with 
the commission's order, then a situation 
may arise where the public convenience and 
necess ity will require the establishment of 
another system. The theory of the publlc 
utilities act Is to provide the public with 
efficient service at a reasonable rate by 
compelling an established carrier occupying 
a given field to provide adequate service 
and at the same time to protect the exist
ing utility from ruinous competition. (West 
Subur_ban Transportation Company vs. Chi
cago & \Vest Towns Railways, No. 15273.) 
By thls method the public ls protected from 
paying the cost of the operation of com
peting systems and a return upon a double 
Investment of capital. No doubt the pro
posed bus line would accommodate a few 
individuals In the Fox River Valley, but the 
convenience and necessity which the Jaw 
requires to support the commission's order 
Is the convenience and necessity of the 
public as distinguished from that or an in
dividual or any number of individuals. 
There Is some evidence in this record which, 
If It stood uncontradicted, would support 
the order of the commission, but the evi
dence taken as a whole overwhelmingly 
preponderates against the order. Where It 
Is found that the order of the commission Is 
without substantial foundation In the evi
dence It Is the duty of the courts to set it 
aside. (Commerce Commission vs. Cleve
land, Cincinnati, Chicago & St. Louis Rail
way, No. 15389.) 

The Circuit Court erred In confirming the 
order of the Commerce Commission. Its 
judgment is therefore reversed and the 
order of the commission ls set aside. 

DISCLOSURE OF INFORMATION 

Your committee is pursuing the 
studies initiated by the 1922 committee 
with reference to financial information 
contained in offering circulars as well 
as in data released by public utility 
companies. The fact that adequate 
financial information to some degree at 
least is not yet being released creates 
a condition detrimental to the business. 
We believe that investors should have 
complete information and that the pub
lic is entitled to know what the industry 
is doing financially. Until these results 
are accomplished, your committee does 
not feel that public utility credit will 
gain that high standing which it has 
rightly earned. 

There exists little difficulty in getting 
the necessary information as to the 
steam railroads or the telephone busi
ness. Why should there be difficulty 
with respect to the public utility busi
ness, i.e., the gas, electric light, power 
and electric railways, devoted likewise 
to the service of the public interests. 

Central Electric Traffic Associa-
tion to Meet Nov. 21 

T HE next regular meeting of the 
Central Electric Traffic Association 

will be held at the Hollenden Hotel, 
Cleveland, Nov. 21 and 22. 

The opening session, called at 10 
a.m., will be in the nature of a round
table discussion. At this session all 
matters of interest to the electric rail
ways, particularly those affecting the 
various committees of the Traffic As
sociation, should be brought up for dis
cussion. The afternoon session will be 
devoted to the meetings of the various 
committees. 

The morning session of Nov. 22 will 
be devoted to reports of committees and 
such other business as may properly be 
presented. 

A meeting of the chairmen of all 
standing committees will be held at 
2 p.m., Nov. 21. to outline the program 
and arrange for the necessary commit
tees to conduct the work of the Traffic 
Association for the year 1924. 

Federated Engineering Societies 
Studying Coal Storage 

RESULTS of far-reaching economic 
and social importanc~ ar~ likely to 

be attained by the nation-wide study 
of the storage of coal now in progress 
by nearly 100 committees of the Fed
erated American Engineering Societies, 
it is disclosed in a progress report by 
Dean F. Walker of the University of 
Kansas, who is directing the field work 
of the investigations. He said that the 
final report would be ready about Jan. 
1, 1924, and would place at the dis
posal of 'the nation the most authori
tative information obtainable as to the 
engineering, chemical and economic 
factors involved in the storage of coal. 

More than 500 engineers are actively 
engaged in making the study under the 
direction of a main committee, headed 
by W. L. Abbott of Chicago. These 
engineers have found, it was reported 
to the. executive board, that it is neces
sary to conduct separate investigations 
to meet peculiar local conditions which 
are found in various cities and dis
tricts. 

The executive board authorized the 
appointment of a special committee to 
study the report of the United States 
Coal Commission with the object of 
ascertaining what engineering conclu
sions of the commission the Federated 
American Engineering Societies might 
adopt. 

Executive Secretary L. W. Wallace 
of the federation, in a report to the 
board, deals with substitutes for an
thracite, saying: 

"Upon the eve of the threatened coal 
strike, F. R. Wadleigh, Federal Fuel 
Distributor, made an official and formal 
request that the Federated American 
Engineering Societies assist the Federal 
government in its proposed plan of in
forming the public as to what substi
tutes could be used, where to secure 
them and how to utilize them. 

"Plans were about perfected whereby 
the Federated American Engineering 
Societies could effectively co-operate 
with Federal and state officials when 
the strike which made it so immediately 
necessary to proceed was settled. 

"Although the strike is over, yet 
there is the necessity for such pro
cedure, as anthracite is becoming harder 
to secure and the cost is steadily in
creasing. Therefore, it is deemed ad
visable for the Federated American 
Engineering Societies to· give careful 
consideration to encouraging such a 
campaign of education." 

Arkansas Utilities Association 

T HE dates for the convention of the 
Arkansas Utilities Association have 

been changed to Thursday and Friday, 
Nov. 15 and 16. 
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Maintenance of Equipment 

Inspection with Watt-Hour 
· Meters 

By 0. A. NORENE ' 
Assista nt Mas ter Mechanic Omaha. & 

Council Bluffs Street Railway 

SYSTEMATIC inspection is im
portant in the care of equipment. 

At the present time we use two forms 
of inspection in Omaha-one on the 
kilowatt-hour basis and the other on 

about 50,000 car-miles. Trucks and 
electrical equipment are then re
moved and overhauled and the car 
body is placed in the paint shop, 
where it is repainted or revarnished 
as the need may be. 

Tie Bar Reduces Work of 

the seven-day basis. The kilowatt- A 
hour basis of inspection has proved 

Track Construction 
Labor-Saving Device Used to Sup

port the Tie While It Is Being 
Spiked to a Suspended 

of steel, ½ in. x 1 in. by approxi
mately 8 ft. long. These are riveted 
together with countersunk head 
rivets for a length of 6 ft. to form 
t,he handle of the tie bar. At the 
toe, the bar is bent to give a con
venient form when used as a ful
~rum, and the two steel bars are 
spread apart so as to give a head 
fork width of 6 in. The cross
section is extended downward 18 in. 
and the ends are then bent outward 
for an additional length of 6 in. 
These latter projections act as 
peavies for holding the tie in posi
tion. 

the most satisfactory. At present 
only about 50 per cent of our cars 
are equipped with economy meters; 
however, the balance of the cars will 
be equipped in a very short time. 
These meters are equipped with three 
inspection dials, "A," "B" and "C," 
which determine when the car should 
be held in for inspection. 

What we term the "A" or light in
spection is made after the car has 
made approximately 800 car-miles, 
as calculated from the meter reading. 
At this time brakes, emergency con
trol, and equipment and motors are 
inspected and oiled. 

The "B" or general inspection at 
the carhouses includes all of the 
fifty-three items enumerated on an 
inspection card. This is made when 
a car has made approximately 2,400 
car-miles, or about once every seven 
-lays. 

Small cards are furnished for the 
use of the inspecto:rls, on which the dif
ferent parts of equipment are enumer
ated. Each part is checked off, dated 
and initialed by the man when the 
inspection is made. Two cards are 
made out, one of which is retained 
by the carhouse foreman, while the 
other is sent to the master mechanic's 
office. Here a large card is kept, on 
which the different inspections and 
car failures are checked off for a 
whole month. If a car is pulled in 
between inspection periods for any 
defect, or for faulty or careless in
spection, it can easily be traced to 
the right man. It is a probability 
that the period between the two "A" 
and ''B" inspections can be increased 
materially in the near future. 
· The "C" inspection, or general 
overhaul, is niade at the general re
pair shops after the car has made 

Girder Rail 

BY CLIFFORD A. ELLIOTT 
E ngineering Department P acific E lectric 

Ra11way, Los An geles, Cai. 

WHERE a 7-in. 128-lb. grooved 
girder rail is used in recon

structing tracks in paved streets, the 
Pacific Electric Railway uses a 
trench 21 in. deep. When this re-

In using this bar the laborer puts 
the fork over the rail and pushes the 
toes under the tie, then by pressing 
down on the handle the tie is raised 
into position and is firmly held for 
spi_king. 

At Left, Holding n. Tie In rosltlon for Spiking. At Right, Form of Tl-, nnr U•rd 
by Paclflo '.i:lectrlc Railway 

construction work is carried out 
under service conditions, the track 
is usually "cribbed up" while the 
excavation work is taking place. In 
this work every fourth tie is left in 
place under the rail until the 21-in. 
trench is completed, when full tieing 
of the tracks takes place. The plac
ing and spiking of the permanent 
t ies formerly required six laborers. 
Four of these, each with a tamping 
bar, held the tie in position at the 
ends, while the other two laborers 
spiked it in place. 

·A tie bar has now been designed 
which enables the work to be per
formed by four men. The accompany
ing illustrations show the method of 
using this tie bar. 

The bar is made up of two pieces 

Replacing 9-In. Rail by 
7-In. Rail Shimmed Up 

HIGH cost of maintenance re
cently caused the Kansas City 

Railways to replace track on Walnut 
Street between Eighth and Twelfth 
Streets. This piece of track had 
been reconstructed several years ago, 
using old rail which after further 
wear had broken in many places. 
This short stretch required the at
tention of a gang of six or eight 
men' almost constantly, replacing 
broken joints and broken rail. In 
the former reconstruction, this track 
had been placed in solid concrete on 
creosoted ties. All this base was in 
first-class condition, but the replac
ing of the 9-in. rail with the 7-in. 
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rail involved some complications. 
There was not room to place steel 
t ies except by removing a large 
amount of concrete. The problem 

was solved, however, by placing upon 
each of the old wooden ties a 2-in. 
shim, arid incasing all, including the 
base of. the rail, i? rich concrete. 

,~111 

New Equipment Available 
111111 

New Model 16-In. Lathe 

A LATHE with general head for 
drive by independent motor, 

single pulley or with cone pulley head 
has been brought out by the Pratt & 
Whitney Company, Hartford, Conn. 
This is a 16-in. lathe known as .model 
B and is suitable for either tool room 
or high-speed work. 

A compact headstock has been de
veloped for both the geared and 
cone-head types. By mounting the 
back gears below the spindle, over
hanging parts are eliminated, the 
headstock is centered over the bed 
and the operator is given greater 
freedom of movement. The back 
gears can be engaged from the front 
of the machine by means of an ec
centric lever located under the 
spindle nose. 

and rocker arm for any desired feed 
or thread are instantly located by a 
large, direct-reading index plate 
mounted on the quick-change gear 
box. This device permits rapid set
ting and checking of the feed in use 
and makes the gear box foolproof. 
A smooth, quiet drive to the feed 
gearing is secured by the use of 
large spur gears. 

Quick withdrawal for thread cut
ting is accomplished through the 
regular handwheel by means of a 

The tailstock is clamped to the bed 
by an eccentric shaft parallel to the 
spindle, and the same handle pro
vides a means of moving the tail
stock along the bed. The usual 
type of carriage cross adjustment is 
provided. 

Oil Drying and Purifying 
Outfits 

IN ORDER to make it possible for 
central stations and other large 

users of transformers; oil circuit 
breakers, electrolytic lightning ar
resters and feeder voltage regulators 
successfully to dehydrate and purify 
oil with a minimum of expense, the 
Westinghouse Electric & Manufac-

The in~ividual motor drive is 
equipped with push-button control 
locat~d conveniently on the front of 
the headstock. The motor is mounted 
within the cabinet 'leg and connect■ 
by belt ' to th·e, main drive pulley. 
For single pulley the drive is , 
through a guarded pulley at the rear. 
The cone head has a solid housin~ 
and side gears. A hand brake adds 
to the safety and speed of operation. 

coarse-threaded sleeve 
on its hub, making it a 
one-hand operation. A 
positive stop on the 
sleeve acting against a 
similar stop on the car
riage does away with 
any strain on the cross
slide. The lever oper
ating the combined stop 
and reverse rod is lo

10 Gal. Oil Drying and Purifying Outfit 

The positions of the ratio lever 

cated at the right end of the apron. 
This is above the lead screw and per
mits the operator to set the carriage 
stop without stooping or taking his 
eyes from the work. The tailstock has 
a long, solid barrel and a large gradu
ated spindle. This spindle is locked 
by a long wedge on its lower side in 
such a way that no loss of accuracy 
can occur from the locking strain. 

Lat he wlth ,Jndlvldual Motor Drive and Push Button Control 

turing Company has developed a spe
cial type of filtering outfit. 

The outfits are mad(l in five stand
ard sizes, divided into two classes ac
cording to the size of the filter paper. 
The three larger sizes are rated at 
10, 20 and 30 gal. per minute and the 
two smaller sizes at 2½ and 5 gal. per 
minute. A complete outfit consists of 
a filter press, motor, pump, oil 
strainer, pressure gage and piping. 
The sizes up to· and including 10 gal. 
per minute are mounted on an iron 
base cast with a high rim that forms 
an enclosure and serves as a drip pan. 
The 20 and 30 gal. sizes are mounted 
on a structural iron base and have a 
sheet metal drip pan. 

The filter press proper is made up 
of a series of flat cast-iron plates and 
frames assembled alternately with 
filter papers between them. By means 
of a screw and lever and a movable 
cast-iron end block the plates, frames 
and papers are forced tightly to
gether. The plates and frames are 
cast with holes in two of the corners. 
When the plates and frames, with 
the filter papers between them, are 
assembled, the holes form the inlet 
and outlet for the oil. 

The filter paper used is a special 
grade of :white }?lotting pap~r about 
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Xew Line Truck of Centrnl Illinois Public Servke Company 

0.025 in. thick. It is prepared from 
wood pulp and contains no coloring 
matter or chemicals that might in
jure the oil. Five sheets, cut to the 
proper size with holes punched to 
correspond with the holes in the filter 
plates and frames, are used between 
each plate and the adjacent frame. 

To obtain the best results in treat
ing the oil it is absolutely necessary 
that the filter paper when first placed 
in the filter press be entirely free 
from moisture. Since filter paper 

' will invariably absorb moisture if 
exposed to the air for any length of 
time and must, · therefore, be thor
oughly dried under heat before it is 
used, specially constructed drying 
ovens have been designed for this 
purpose. 

Large Fleet of Line Trucks 
Used in Illinois 

FIVE new line trucks have recently 
been added to the fleet of speed 

wagons used by the Central Illinois 
Public Service Company, making a 
total of twenty-four trucks of this 
type now in use. This company oper
ates the Central Illinois Traction 
Company, the Southern Illinois Rail
way & Power Company and gives 
local service in several other locali
ties. 

The type of trucks as shown in the 
accompanying illustration has built
in boxes, racks and receptacles for 
the various tools needed in line re
pair work. Wooden tool boxes are 
located at the rear of the cab, and 
in addition steel tool boxes are placed 
on the running board below the cab 
on either side. A galvanized steel 
receptacle at the rear of the body is 
used for carrying rubber blankets. 
At the left of this compartment is 
another for carrying live line tools. 
This is 10½ ft. long and extends under 
the seat. Another small rectangular 
compartment beside this is used for 
carrying pike poles. This also ex-

tends under the front seat. A com
partment at the right hand side is 
used for shovels, digging bars, and 
other miscellaneous large tools. In 
maintaining the various lines, the 
trucks are located in districts and 
take care of the maintenance of over
head lines, transmission, and distri
bution systems, of which there is 
about 1,600 miles, giving service to 
205 towns in Illinois. 

New Type of Governor 

ANEW governor for motor-driven 
air compressors is being placed 

on the market by the Westinghouse 
Traction Brake Company, Wilmer
ding, Pa. This has been designated 
type S-16 and distinctive features in
clude a reduction in size, weight and 
cost, as well as improvements in de
sign of detail parts over the well
known double safety valve type of 
governor. 

The contact fingers are self-eon
tained and incased in molded insula
tion, so that they can be readily 
removed as units without special tools. 
The finger adjustment is permanent, 
so that there are no screws which 
may loosen in service. An efficient 

Construction of New Type Governor 

pneumatic blowout is provided. When 
the governor cuts out, this, in com
bination with the peculiar shape of 
the contacts, insures that the opening 
arc is lengthened and cooled, so as to 
extinguish it effectively. Air from 
the main reservoir line is vented from 
the switch cylinder into the switc!, 
governor whenever the governor cuts 
in. This aids in discharging copper 
gases. A self-contained cartridge 
type of hair strainer is used to pro
tect all parts. Pipe connections ar., 
made in a separate base so that no 
pipe connections need be broken in 
order to remove the operating parts. 
Pressure adjustment is made by loos
ening a locknut with a wrench and 
using a screwdriver on the high and 
low-pressure adjusting stems. Both 
high and low-pressure valves have 
metal seats. 

Handy Type Push and 
Pull Jack 

AHANDY tool for wrecking oper
ations as well as one for which 

many uses can be found in electric 
railway shops is the new push and 
pull jack being marketed by the Duff 

Jack Applied for Spreading Operations 

Manufacturing Company, Pittsburgh, 
Pa. The design of this jack is ex
tremely simple, consisting of a steel 
screw, ratchet with pawl, and two 
cast steel nuts. The nuts are pro
vided with flat projections on the top 
and with hook projections on the 
bottom and on either side. The flat 
projection is used for pushing oper
ations, while the hooks are used for 
attaching tackle for pulling. 

By the use of chains and hooks, 
fastened to the nuts, the jack can be 
used for retracking cars or for 
straightening bent portions where a 
direct pull is necessary. The jack 
has a capacity of 10 tons and when 
used for pulling the jaws can be ex
tended to a maximum distance of 
25 in.; this can be reduced to a mini
mum of 9½ in. When used for push
ing the minimum distance between 
the flat projections is 8½ in. and this 
can be increased to 24 in. as a maxi
mum dimension. The jack complete 
weighs 39 lb. 



November 10, 1923 ELECTRIC RAILWAY JOURNAL 831 

. 
The News of the Industry 

Votes for Franchise 
Baton Rouge Electric Company Given 

J.'ifty-Year Grants-New Lines 
to Extend to Suburbs 

child shall have the right to such re
duced fare only when going and return
ing from school. 

Improved Platforms for Golden 
Rod Yellow Cars 

The Interborough Rapid Transit 
Company, New York, N. Y., gave a 
demonstration run with four recon
structed cars on its Second A venue 
Elevated line Nov. 7. The principal 
improvements in these cars consist of 
vestibuling the platform and providing 
sliding doors to replace the old swing
ing gates. The new platform arrange-

The taxpayers of Baton Rouge, at a 
recent election, voted affirmatively on 
a city ordinance for a fifty-year fran
chise to the Baton Rouge Electric Com
pany for a railway line to the suburbs, 
north of the city, where the works of 
the Standard Oil Company are located. 
An affirmative vote was also given the 
Baton Rouge Electric Company for an 
extension of the franchise on its belt 
line, thus making both franchises effec
tive for fifty years. 

The Baton Rouge Electric Company 
realized that another line was needed to 
bring the service up to date and to meet 
the growing wants of the city, and ex
pressed itself as ready and willing to 
undertake the work of improvement as 
soon as it was authorized to do so. 
The extensions and additions contem
plated under the ordinance are said 
to involve the expenditure of about 
$300,000. 

Under the provisions of the franchise 
it is stipulated that the motive power 
for the cars shall be electric; that the 
fare for one continuous trip on any line 
covered by the franchise shall not be 
more than 5 cents unless ordered 
changed by the Commission Council of 
Baton Rouge, the Louisiana Public Serv
ice Commission, or any other legally 
constituted authority. In addition free 
transfers are to be issued. 

. ment will protect passengers against 
stormy and unpleasant weather con
ditiqns and also decrease the length 
of time required for station stops 
during heavy traveling periods. The 
new doors are electro-pneumatically 
operated and the door control is so 
arranged that one man can operate 
the doors on several cars. This system 
is similar to that already in use on 
Interborough subway trains. The 
run was witnessed by Transit Commis
sion representatives and Interborough 
officials. 

It is stipulated that within thirty days 
after the granting of the franchise and 
right of way the Baton Rouge Electric 
Company shall file with the city auditor 
its acceptance and shall furnish a certi
fied chec~ in the sum of $5,000 that it 
will construct and put in operation the 
said Dixie extension over the streets 
within two years from the date of grant 
and acceptance. 

It is agreed that the company shall 
not sell or lease its privileges to 
any railroad operated by steam coming 
into the city of Baton Rouge. A pro
vision allows for the free transportation 
of the police of the city when on duty . 
and in uniform or with badge, firemen 
and other city employees. The fran
chise states that a failure to operate 
the road for thirty consecutive days 
without cause or the consent of the 
Commission Council shall operate as a 
forfeiture of the franchise, the failure 
to be determined and forfeiture decreed 
and enforced by any court of competent 
jurisdiction. A provision is also made 
that cl1ildren attending schools in the 
city shall be furnished transportation 
at a price not exceeding three-fifths of 
the regular fare, provided that each 

"A Mutual Desire" 

A Mutual Desire 
Everybody wanh ~ ~ 

But better ~ depends upon 
the co-operation of the PUBLIC, 
the CITY and the transit com
panies. 

Toward this end tbe B. M. T. 
=- begins today the publication of 

a weekly bulletin. 

Let us "LOOK AHEAD" to tbe realization 
of our mutual de.ire. 

B. M. T. 
In the hope of giving better transit 

with the co-operation of the public, the 
city and the transit companies the 
Brooklyn-Manhattan Transit Corpora
tion has starte"d the publication of a 
series of weekly bulletins named "Look 
Ahead." The first of the series was 
posted in 2,500 cars of the surface line 
and of the rapid transit lines in Brook
lyn, Queens and Manhattan on Oct. 26. 
The company aims to make this publi
cation a connecting link of information 
between the traveling public and the 
companies. The first message is repro
duced herewith. 

Arguments Advanced 
Supreme Court at Columbia Hears Fail

ings of City of Spartanburg and 
Its Railway Property 

Another act in the drama of the con
troversy in Spartanburg was acted on 
Oct. 8, when the Supreme Court held 
a hearing in Columbia on the petition 
of the city to make the South Carolina 
Gas & Electric Company renew oper
ation of its cars or forfeit its franchise. 

The argument for the city, which was 
presented by C. E. Daniel, stressed the 
original contract existing between the 
city of Spartanburg and the South 
Carolina Gas & Electric Company. It 
was his contention that the commission 
had no authority to order cars in the 
city abadoned. 

Henry M. Earle, general counsel for 
the local traction company, took the 
stand that the commission was guided 
by principles of common sense and jus
tice, when it ordered abandoned the 
operation of an unprofitable railway. 
He said further that the city had been 
given better transportation than it ever 
had, and that if the franchise were 
forfeited, the city would have no street 
railway at all, because no individual or 
company would accept a franchise in 
view of the loss it imposes and of the 
attitude of the city administration 
toward this business proposition. He 
said that the fact was overlooked by 
the relators that Spartanburg had, for 
more than twenty years, the benefit of 
the services of a utility company built 
entirely at the expense of outside cap
ital, and that the right of the investors 
to be protected against the alleged for
feiture had also received little con
sideration. Further, that the injury the 
public would receive through the crip
pling of the utility had also been over
looked. 

He referred to the unreasonableness 
of the city in demanding transportation 
which was now out of date. He said 
that the abandonment by the public of 
the mule cars in 1899 and of the elec
tric cars in 1920 was the natural result 
of progress and development, and that 
an established utility should not be re
quired to forfeit its right to exist as an 
alternative to incurring the loss con
sequent to such natural changes. 

In conclusion, he stated that the re
lators might, for reasons of their own, 
attempt to take advantage of the com
pany's position brought about by the 
changed conditions, but that the com
mission had been created and organized 
for the purpose of protecting the rights 
of the State of South Carolina in its 
public utilities, and that it had seen fit 
to stop the confiscation and forfeiture 
and to protect alike the public utility 
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company and the investors through con
siderations that were ignored by the 
City Commissioners. He said that the 
company had not declined to furnish 
service, that the public was not "irrep
arably" or otherwise "injured" and 
that adequate service was being and 
will ve afforded under the direction of 
the commission, which had full author
ity and jurisdiction. · 

It will be recalled that cars in the 
city of Spartanburg were ordered aban
doned July 21, through an order from 
the South Carolina Railroad Commis
sion. Following the actual stopping of 
the cars, the company maintained the 
regular schedule on the interurban 
lines from the city limits on the west
ern side of the city to Saxon mills and 
on the eastern limits to Clifton and 
Glendale Mill villages. The various 
steps in the controversy have been fol
lowed from time to time in these 
columns. 

In the meantime the company is oper
ating buses in the city of Spartanburg 
proper, which are giving satisfaction to 
the patrons, and the company, at the 
same time, is continuing the electric 
railway service on the suburban line, 
which runs about 10 miles beyond the 
city limits. Since Oct. 8 no step has 
been taken by the court, and un
doubtedly some time will elapse before 
a decision will be rendered. 

Following the hearing, the city on 
Oct. 20 filed an additional argument 
which quotes at length from the deci
sion rendered by the court in connection 
with the New Jersey traction difficulty. 

Chamber of Commerce Boosts 
Company's Position in 

Richmond 
The Chamber of Commerce of Rich

mond, Va., recently adopted the fol
lowing resolutions: 

Whereas the Virginia Railway & Power 
Company, Inspired by an abiding faith in 
the fairness of the people of Richmond, has 
lately expended and authorized to be spent 
large sums of money ln order to secure the 
adequacy of Its service to the public and 
make Its proper contribution to the general 
prosperity and growth of the city, and 

Whereas this substantial expression of 
good faith has stabilized and Improved busi
ness conditions ; therefore, be lt 

Resolved, That the Chamber of Com
merce of the city of Richmond, Va., urge 
upon Its members and other civic bodies, 
and the publlp In general, a united el'!ort to 
secure for the company through the City 
Council such revision of Its franchise obli
gations as will Insure a !air and equitable 
franchise and establlsh !or the company a 
credit base to enable it to provide adequate, 
satisfactory service to .the public. 

The company is · fighting for a 
recognized valuation for rate-making 
purposes in Norfolk at the present 
time and better conditions in Ports
mouth, which will appeal to the public 
lender and increase the stability of the 
company's stocks and bonds. The same 
is true in Richmond, where officials are 
unable to carry out improvement pro
grams because the city has not passed 
on its application for a blanket fran
chise to cover a number of old existing 
franchises which have begun to expire. 

In a new statement, printed in 
Public Service News, the Richmond 
bulletin of the company for car dis-

tribution, now current, the company 
says, in commenting on its expendi
tures that public utilities must always 
be in' a position of inviting new capital, 
and that new capital is attracted only 
by prosperity on a sound econ0mic 
financial basis. 

Denies Commission Jurisdiction 
to Order Extensions in 

Los Angeles 
A ruling of the State Supreme Court 

of California revealed on Oct. 31 that 
the writ of mandate sought by the 
Hollywood Board of Trade to compel 
the State Railroad Commission to 
assume jurisdiction of and to hear and 
determine a complaint against the Los 
Angeles Rai!way Corporation, which 
the Hollywood Board of Trade had filed 
with the commission, was denied. 

Since 1918 the Hollywood Board of 
Trade has vigorously sought the right 
to place the power with some municipal 
or state board or commission to force 
the Los Angeles Railway Corporation 
to extend its lines into the Hollywood 
district of the city of Los Angeles. At 
various hearings the California State 
Railroad Commission has taken the 
stand that it did not have the power to 
order the extensions as the Hollywood 
district was already adequately served 
by the local lines of the Pacific Elec
tric System, and it was the opinion that 
the line extensions would produce 
duplic·ate service in territory already 
supplied with car service. Also, in 
the particular territory into which ex
tensions were sought the present fare 
of the serving line was 10 cents. It 
was the issue of the Hollywood Board 
of Trade that the extension of the other 
line would produce a 5-cent fare. 

The Los Angeles Board of Public 
Utilities took the stand that it could not 
comply with the Board of Trade's peti
tion and order the extensions, as the 
City Attorney of Los Angeles ruled 
that under the terms of the city's char
ter the Board of Public Utilities did not 
have authority to issue such an order. 

It was suggested to the Board of 
Trade of Hollywood that it file a suit to 
determine who had jurisdiction. 

After the Board of Trade had filed its 
original petition to the commission to 
order the line extensions, the commis
sion saw fit to dismiss the application at 
a hearing held in Los Angeles, as the 
Board of Trade failed to present suffi
cient evidence to support its applic·ation 
that the ordering of such line extensions 
by the commission into Hollywood 
would be to the advantage of all parties 
and the public in general provided the 
question was determined by the courts 
prior to an exhaustive hearing on the 
merits of the case. 

The court held that the question was 
a municipal matter and that the public 
utilities act, in so far as it seeks to 
confer jurisdiction upon the State Rail
road Commission to order a street rail
way to extend its lines into a new ter
ritory in which it has no franchise, is 
ineffective for that purpose and to that 
extent void. 

Tax and Free Transportation 
Are Heavy Burdens 

The City Council of Seattle, Wash., 
recently referred to the franchise coin
mittee a petition of the privately owned 
Seattle & Rainier Valley Railway ask
ing relief from its franchise require
ments that it pay the city a gross rev
enue tax of 3 per cent, and also 
give policemen, firemen and other city 
officials free transportation. The peti
tion recites that the company is unable 
to earn dividends on all its stocks, but 
nevertheless has removed the disparity 
in fares between the Rainier Valley 
line and the Seattle Municipal Railway 
by eliminating the transfer charges and 
by selling school tokens twelve for 25 
cents. The company will be unable to 
continue these concessions if the tax 
and free transportation requirements 
are continued, the petition avers. The 
Rainier Valley company also asked re
peal of an ordinance requiring the com
pany to pave a portion of its right of 
way in Rainier Avenue between Morgan 
Street and Graham Street, asserting 
the work was unnecessary, and that 
the cost, $39,600, including replace
ments of tracks, would be a heavy 
strain on the company's finances. 

Partial Service Resumed 
in Saginaw 

Partial resumption of street car 
service with the motor bus as an aux
ilary has taken place in Saginaw, and 
within the next ten days, according to 
present plans of the officers, the entire 
Saginaw Transit Company will be in 
operation. 

Service was started on Nov. 1 as an 
aid to the merchants who observed the 
annual fall Dollar Day, which a major
ity admitted was the largest since 
Dollar Day was begun several years· 
ago, and most of them asserted that 
the improved city transportation serv
ice had a great deal to do with the 
success of the merchandising event. 

The company was not ready to com
mence operations, but it was decided 
to start two complete car lines and 
three motor bus routes to aid the jit
neys that have been serving the city 
since the suspension of street car serv
ice on Aug. 10, 1921. 

Just as rapidly as track and over
head repairs are made additional cars 
will be placed on the lines, Charles S. 
Kressler, general manager of the com
pany, says. Special crossings, dia
monds and switches that have delayed 
work have been received and are now 
being installed. Although the jitney 
buses are g_iving the company competi
tion, this will not be for long, as their 
licenses expire Nov. 30, and in the 
meantime the City Council will pass 
necessary legislation to prevent all 
competition with the car company. 

Mr. Kressler has started advocating 
the best patronage for the car lines. 
His opening campaign launched with 
the merchants of the city whom·he ad
dressed was referred to in detail in the 
Oct. 27 issue of the ELECTRIC RAILWAY 
JOURNAL. 
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Governor Smith Optimistic 
More Republicans in Assembly, but 

New York's Democratic Governor 
Is Hopeful About Traction 

Program 

In spite of the personal appeal of 
Governor Smith to the voters of the 
state of New York to give him a 
Democratic lower house in the Legis
lature, the people up-state did not 
enthuse in support of the proposed 
public utility control and hydro-electric 
development legislation. As a result of 
the election on Nov. 6 the Assembly is 
Republican by an increased majority. 

It is anticipated, however, that the 
Republicans will propose compromise 
legislation dealing with public utility 
regulation and power development. The 
most that can be expected, however, is 
some attempt to solve the New York 
City traction muddle, and that some 
effort will be made in this direction by 
the Republican Assembly leaders seems 
certain with a Gubernatorial and Presi
dential campaign coming on next year. 

Under the Hearst-Hylan plan de
feated in-the Legislature this year, the 
functions of the Transit Commission, 
with jurisdiction in New York City, 
would have been transferred to the 
Board of Estimate and Apportionment 
of New York City. Among the objec
tions raised by the Republicans was 
that the- program advanced by the 
Democrats did not insure the perma
nency of the 5-cent fare and did not 
require municipally operated lines to 
be self-sustaining, but that it left the 
Board of Estimate the power to in
crease rates and provided for the con
cealment of losses and merging into the 
tax rate. 

The Republicans also opposed the 
appropriation by the city for bus lines. 

NEW PLAN FOR TRANSIT COMMISSION 

It is said that Governor Smith has 
a plan under consideration calling for 
the elimination of the Transit Commis
sion appointed by Governor Miller, but 
which will recognize the principle of 
state regulation of transit lines. All 
functions now performed by the Tran
sit Commission in connection with the 
planning and construction of new tran
sit lines would be recognized as city 
functions and shifted to the Board of 
Estimate or some agency created by 
the city for the purpose of taking over 
this work. It is said that Governor 
Smith will submit a transit proposal 
which in the main will -follow the lines 
suggested by the Republicans in the 
Assembly at the conferences with Gov
ernor Smith in the closing weeks of last 
year's Legislature. · 

What the Governor regards as a 
necessary prerequisite for the solution 
of the traction difficulty is to break the 
deadlock between state authority and 
city authority. It is said that a com
promise is .now_ possible, for while the 
Republicans with their majority in the 
Assembly would have the power to pre
vent abolition~ of the Transit Commis
sion, Democratic leaders can't see any 

reason why they should want to exer
cise that power as long as this conten
tion for the principle of State super
vision is not disregarded. 

News Notes 

Propose Thirty-eight per Cent In
crease.-Proposals of the employees of 
the Worcester Consolidated and Spring
field Street Railway Companies in con
nection with a contract to replace that 
which expires Dec. 31 call for an eight
hour day, a maximum of 80 cents an 
hour for regular blue uniform men, 95 
cents an hour for one-man car opera
tors and a 30 per cent increase of pay 
for miscellaneous employees. As co~
puted by the company officials, the em
ployees' proposals call for an increase 
of 38 per cent over the existing rates, 
figured on the hourly basis, or 22 per 
cent when figured by the day, plus the 
reduction of the workday from nine to 
eight hours. In the case of one-man 
car operators it is figured that the in
crease would be 44 per cent, on the 
hourly basis. The increased wage for 
platform men would be $5.60 minimum 
to $6.40 maximum, per day of eight 
hours, and $.7.60 for one-man car oper
ators. The companies propose 58 cents 
an hour as the maximum, as at present, 
with an additional 5 cents an hour for 
one-man car operators, and elimination 
of. certain bonuses. The first confer
ences took place on Nov. 5. 

Comments on Power Situation.
Alexander MacKenzie, president of the 
Brazilian Traction, Light & Power Com
pany, was among the arrivals on the 
S.S. American Legion of the Munson 
Steamship Line in New York recently. 
Sir Alexander reported that his com
pany, which furnishes all the traction, 
light and telephone service to Rio de 
Janeiro and Sao Paulo, Brazil, is com
pleting a new 160,000-hp. plant 100 
miles from Rio de Janeiro. He also 
said that the present plant, which only 
provides 75,000 or 80,000 hp., was not 
only inadequate but that the water sup
ply in that section was running low. 

Men Want Conferences.-The street 
car men's union has renewed its request 
of the directors of the United Electric 
Railways, Providence, R. I., for a con
ference on its recently submitted draft 
agreement including a wage increase 
and the closed shop. In a letter signed 
by Business Agent Coleman and Secre
tary Coates the men claim that a 
proposition which looks to conferences 
to settle differences is reasonable. The 
company had called for immediate arbi
tration. 

Wages Increased. - The Frankford, 
Holmesburg & Tacony Railway, which 
operates a trolley line to the northeast
ern section of Philadelphia, has volun
tarily granted its employees a wage 
increase of 3 cents an hour. This makes 
the new scale 48 cents. The increase, 
which went into effect on Sept. 16, af
fects about 100 men. 

Disapprove "L" Scrapping. - The 
trustees of the Boston Elevated Railway 
are opposed to the removal of the ele
vated structure and the substitution 
of subways on the ground that such 
change would cost $80,000,000. In a 
special report to the Legislature re
cently filed, the trustees say that if 
$80,000,000 is to be spent, the money 
should be used to provide additional 
service, which would ,benefit the com
munity as a whole rather than the de
struction of lines already built. They 
concur in the opinion of the transit 
commissioners who reported. in 1913 
that the "advantage to be gained by 
substituting subways for elevated struc
tures are in no way commensurate to 
the expense." · 

Pay Increase Granted.-An increase 
of from 48 to 73 cents an hour to shop
craft workmen on the Washington, 
Baltimore & Annapolis Railroad has 
been granted. About 200 men will be 
benefited by the increase, it was an
nounced by Edward D. Bieretz, business 
agent of the Electrical Workers' Union. 
Several weeks ago the men went on 
strike after failure to get the increase 
asked for but were persuaded to return 
to work pending negotiations. 

Benefits of l\lerger Noted.-As the 
result of recent consolidations, 1,700 
miles of transmission line, serving 
about 14,000 square miles of territory 
in Illinois, is now included in the prop
erties of the Central Illinois Public 
Service Company, Mattoon, Ill. The 
company has taken over eight concerns 
in central -and southern Illinois. The 
consolidation, according to officials of 
the company, makes possible the gen
eration and purchase for distribution to 
customers of about 175,000,000 kw.-hr. 
in 1923, as compared with 128,000,000 
generated during 1922. The new Cen
tral Illinois Public Service Company, as 
the result of the merger, now includes 
the Middle West Power Company, Can
ton Gas & Electric Company, Lewis
town Electric Company, Central Illinois 
Power Company and other utilities. 

Franchise Revoked, Cars Still Oper
ating.-Although the franchise of the 
Waverly, Sayre & Athens Traction Com
pany, in Sayre, Pa., has been revoked, 
the company is still operating cars be
tween Waverly and Athens. The rea
son for the revoking of the franchise 
is bound up with the financial inability 
of the company to meet all the pave
ment requirements in Sayre. The 
borough requires that pavement should 
be made in accordance with the fran
chise, i.e., with concrete. The company 
finished a considerable lot of pavement 
last fall with tarvia asphalt and in
tended to finish the remaining ! mile 
in the same manner. The Burgess, 
however, insisted on the pavement 
being laid with concrete or the fran
chise annulled. The business men 
of Sayre have petitioned the Borough 
Council to reconsider the revoking of 
the franchise because of the business 
loss to the merchants and the incon
venience to hundreds of persons who 
use the line, but the Borough Council 
refused to take action in the matter. 
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Foreign News 
Compagnie Generale Francaise 

de Tramways 
Appropos of the new extension of the 

accord between the Compagnie Generale 
de Tramways Francaises and the vari
ous municipalities wherein it operates 
the following figures of the results of 
recent operations indicate that here, as 
in so . many other cases, the lines are 
having difficulty in keeping up with the 
demands upon them, particul·arly so 
with respect to the Paris municipal 
tramways as well as most others in 
France. Returns have increased greatly, 
so have running' expenses, and the 
amounts available, or which can be 
readily had, for real improvements, as 
well in track renewals as in rolling 
stock, are by no means adequate. The 
figures herewith are for eight months' 
operation, and with the proportionate 
increase continuing until the end of the 
year they may well show an augmenta
tion of nearer 15 per cent than 10 per 
cent. With ulterior increases on the 
same scale it is certain that a va:;t 
system of improvements on all hands 
will be necessary to cope with the 
traffic of five years hence. 

Proposed Extensions in 
Province of Milan 

Further Electrification of State Rail
ways and a Subway in City of 

l\tilan Under Consideration 

The Council of the Province of Milan 
is negotiating with the Italian Govern
ment and a number of traction com
panies to increase _the mileage _of elec
tric interurbans m the Provmce of 
Milan. Apart from a number of elec
tric interurbans and steam tramways 
which are now in operation, a great 
number of country bus lines are giving 
service in the country, generally in a 
very poor and unsatisfactory way . . 

The total mileage of new lines to be 
built for electrical op_eration in the 
Milan province is 63. The lines which 
are now steam operated and whose 
electrification will be subsidized by the 
province total 80 miles. 

It is further planned to restore about 
thirty miles of lines which had been 
abandoned during the war and after 
the war period. Several of these com
panies are considering the adoption of 
Diesel electric or straight gas rail cars 
on these short lines. 

GENOA-MILAN LINE 

The Italian State Railwa'ys has re
cently added about 36 miles to its 
three-phase electric system on the 
Turin-Genoa-Milan triangle. The total 
mileage now in service is about 300. It 
is planned to operate fast passenger 
trains on the section between Genoa 
and Voghera at a maximum speed of 
77 m.p.h. This will shorten the limited 
train schedule between Milan and Genoa 
by about thirty minutes. The distance 
of 95 miles formerly was covered in 
two hours and forty minutes, there 
being heavy grades in the electrified 
section. The State Railways has esti
mated that the cost of electrification of 
the track, exclusive of buildings, track 
repairs and locomotives, has amounted 
to approximately 1,000,000 lire per 
kilometer, while new electric locomo
tives cost approximately 1,200,000 lire 
each. It is estimated that, apart from 
the passenger traffic, it will be possible 
to move 4,000 freight cars daily between 
the harbor of Genoa, Milan and the 
Simplon and Gothard lines toward 
Switzerland. 

FRANCHISE FOR AN UNDERGROUND 
ROAD FOR MILAN 

At the meeting on July 31 of the 
Milan Municipal Council, Public Workt1 
Commissioner Marchetti gave an ac
count of the franchise negotiations 
pending between the city of Milan and 
the Milan Metropolitan Railways for 
the construction of a system of under
ground electric railways. 

This Italian-French-Spanish Corpora-

tion is affiliated with the same interests 
which control the Paris underground 
and the Madrid subways, and proposes 
to invest at least 150,000,000 lire in the 
construction of three subway lines in 
the city of Milan. The first line to be 
built will have as its terminals Loreto 
Circle, at the northern end of the city 
where the express and local interurban 
lines from Monza enter, and the indus
trial fair grounds at the south. It 
would have a route mileage of about 5 
miles, with fifteen stations. It is pur
posed to start work this year in order 
to put the first line in operation by 
1925. The two other lines will complete 
a loop· around the city line of Milan and 
will connect all interurban terminals 
with the State Railways Central, New 
and Southern stations and with the 
Northern Railways station. 

ELECTRIC ROAD TAKES OVER 
BOAT SERVICE 

The Italian Minister of Public Works 
has turned over the operation of the 
Lake Maggiore steamboat service to the 
Cisalpine Public Undertakings Com
pany, which is also the owner and 
operator of the Domodossola-Locarno 
Electric Railway. From 1916 to the 
present this steamboat service has been 
operatQd by the Italian Government. 

New London Underground 
Railway Offices. 

To secure greater efficiency and more 
economic working and administration, a 
new office building is being erected at 
St. James' Park Station for the housing 
of the staff of London's Underground. 
With the growth in the work it has 
become imperative that the various 
staffs, which are now scattered about 
London, should be concentrated, and to 
this end designs were prepared for a 
new office building adjacent to the exi~t
ing headquarters at Electric Railway 
House. 

Municipal Tramways in England 
Sold to Private Companies 

Marseilles , . , , 
Le Havre . .. . . 
Nancy . .. . .. . 
Orleans .. .. .• 

Receipts in Francs 
Eight Months 

1923 
29,970,811 
5,778,209 
4,305,SH 

965,474 

Receipts in Francs 
Eight Months 

1922 
28,210,906 
5,656,781 
3,934,992 

897,594 

The total increase is 2,319,756 francs, 
which for the proper standard of com
parison must be turned into dollars at 
the normal, not the present, rate of 
exchange, say 5 francs to the dollar. 
Marseilles, with nearly a million popu
lation, has receipts of around $8,000,000 
a year, and Orleans, with fifty thousand, 
but $240,000. 

Glasgow Tramway Extension 
The tramway department of the 

Glasgow Town Council on Aug. 1 for
mally took over the line of the Glas
gow Subway Railway and the Paisley 
& District Tramways as agreed and 
confirmed by act of Parliament. The 
subway purchase price was £385,000 
and that of the Paisley tramways 
£250,000. By the addition of these two 
properties the city's municipal tram-

The Ilkeston Town Council has sold way system has been extended by 24 
its tramway and electricity undertak- miles, of which 6 miles is accounted for 
ings to the Nottinghamshire & Derby- by the subway. The total length of 
shire Tramway Company and the route under the control of the tram
Derbyshire and Nottinghamshire Elec- way department is now 126 miles. 
tric Power Company, at a figure fully 
£8,000 greater than the amount required 
to pay off the outstanding loans. The 
Town Council is thought to have been 
fortunate in securing such favorable 
terms. Some years ago numerous mu
nicipalities in England undertook ex
tensive tramway and electric lighting 
operations, with the idea that the mu
nicipalities could c,perate better and 
more cheaply than private enterprise. 
In the case of the smaller towns this 
has not worked out very well, because 
the business is done on such a small 
scale that it is usually uneconomical. 

Narrow Gage and Top Deck 
Covers 

The British Ministry of Transport 
has refused to sanction the use of top
deck covers for cars running on the 
narrow gage of 3 ft. 6 in. at Chester, on 
the ground of the risk of overturning, 
ei:;pecially from wind pressure. 

Debentures Issued. - The London 
Underground Railway has issued £6,-
000,000 of 4} per cent debentures. 
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Financial and Corporate 

Dismantling "Likely 
Supreme Court Hears Report of Re

ceiver on Northern Massachusetts 
and Connecticut Valley Systems 

That the Northern Massachusetts and 
Connecticut Valley Street Railway sys
tems would soon be dismantled in large 
part, if not wholly, was the tenor of 
evidence and discussion at a hearing 
given Nov. 2 in Boston by Judge De 
Courcy of the Massachusetts Supreme 
Court on the fourth report of Daniel 
P. Abercrombie, receiver. 

The Northern Massachusetts case was 
considered first. Mr. Abercrombie said 
the Athol division was operated at a 
profit and he believed that sale of it 
as a going concern was feasible. He 
said the whole property, if sold for 
dismantling, would bring about $125,000 
and there would be claims of about 
$60,000, leaving about 10 cents on a 
dollar for the holders of $500,000 worth 
of bonds. He added that he believed 
he could do better than this at a re
ceiver's sale. 

Taking up the Connecticut Valley 
system, Mr. Abercrombie said the lines 
showed an operating loss of approxi
mately $15,000 since the beginning of 
the present calendar year, and that 
passenger revenue in this period had 
been $41,000 below the corresponding 
period of 1920. He asked for authority 
to 'issue receiver's certificates in the 
amount of $30,000 to pay taxes and 
power bills. 

Bentley W. Warren, appearing for 
a bondholders' committee and for two 
banks holding mortgages, offered ob
jections to a receiver's sale of the prop
erties, preferring foreclosure. 

Judge De Courcy directed counsel to 
try to agree on whether the sale shall 
be by receiver or through foreclosure, 
on the question whether or to what 
extent the lines should be operated in 
the meantime, and what amount of re
ceiver's certificates should be issued. 

On the part of Chambers of Com
merce in the larger towns involved some 
discussion has taken place relative to 
organizing local companies to take over 
lines in a position to pay profits, and 
there have also been conferences with 
bus operators concerning the feasibility 
of installing a bus service to supplant 
the trolley service. 

Income Lower, Traffic Increases 
in Detroit · 

The total operating revenue for the 
city of Detroit, Department of Street 
Railways, during September was $1,843,-
027 against $1,532,927. The former 
figure included revenue from transpor
tation amounting to $1,766,670. The 
total operating exper.ses for the month 
of Sept~mber were $1 360,890, com
pared with $1,073,417 for the same 

month a year ago. Net r evenue from 
railway operations was $482,137 in Sep
tember of the current year . A year ago 
it was $459,511. The net income shows 
a slight decrease over tha t of Septem
ber, 1922. A year ago it was $61,026, 
and in September of this year it was 
$59,213. Total passenger traffic in
creased from 35,770,063 in September, 
1922, to 38,385,837 in September, 1923. 

Reorganization of Washington
Virginia Company 

A reorganization of the Washing
ton-Virginia Railway is being planned 
by a noteholders' committee, under 
which the road has operated for the 
past three years. The first step in 
the proposed reorganization will be the 
filing of petitions in the courts of the 
District of Columbia and Virginia to 
have the rights of the various lien 
holders judicially determined. 

The noteholders' committee met in 
Philadelphia recently and decided to 
start proceedings for a reorganization. 
While preparing the court petition, 
Mattie M. Newcomer, an individual 
bondholder, unexpectedly filed suit at 
Fairfax Court House, asking that a 
receiver be appointed. 

The petition for r eceiver, which was 
filed by Attorneys Charles H. Merrillat 
and William M. Ellison, alleged that 
the company had defaulted in the pay
ment of dividends for the past three 
years. 

The charges brought are that cor
poration officials have allowed the 
properties to reach that degree of 
insolvency through "wrongful misap
propriation, waste and r eckless im
provident and unlawful financier ing, 
abuse of its corporate powers and 
unlawful diversions of proceeds" of 
several of the bond issues and mort
gages. 

Judge Samuel G. Brent has ordered 
that the defendants to the petition show 
cause why a receiver should not be 
appointed. 

The allegations made extend over a 
period of time from 1908 to the present. 
The two lines-the Falls Church line 
and the Mount Vernon line-were at 
that time merged. Clarence P. King, 
who became president of the consoli
dated companies in 1908, l~ter became 
president of the Washington Railway 
& Electric Company. 

The Washington Utilities Company, 
the petition cites, was created under 
the laws of Virginia by Clarence P. 
King as "part of a scheme of accom
plishing a huge consolidation of street 
railway interest in and about the Dis
trict of Columbia and adjoining states." 

This scheme, as well as .many others, 
the petitioner says, collapsed, thus 
bringing about the state of insolvency 
in which the company now finds itself. 

Judgment Affirmed 
Supreme Court Rules Philadelphfa 

Banks Must Give Columbus Rail
way $1,136,310 

The Ohio Supreme Court in affirming 
the judgment of the Franklin County 
Court of Appeals in the Augusta Slay
maker case g ives the treasury of the 
Columbus Railway, Light & Power Com
pany $1,136,310 to be paid by E. W. 
Clark & Company, Philadelphia bankers. 
This decision ends one of the hardest 
fought controversies in the railway field. 

The story began in December, 1918, 
when Augusta Slaymaker and other 
stockholders of the company brought 
suit to recover money paid to the Clarks 
for their services as fiscal agents of the 
local concern. 

In December, 1920, shortly after con
trol of the company had been wrested 
from the Clarks by Charles L. Kurtz 
and his associates, leave was obtained 
for it to enter the Slaymaker case via 
a cross-petition in which it was sought 
to recover for the company certain 
sums which, it was claimed, had been 
obtained or expended illegaJly by the 
Clarks. Included in these sums were 
commissions paid by the Clarks to 
themselves on the sale of Rail-Light 
securities; payments made the Clarks 
for supervision of construction of cer
tain equipment; losses incurred by the 
"franchise surrender" in 1918; payments 
made by E. K. Stewart, treasurer un
der Clark, to John Scott Anderson, C. C. 
Philbrick, and others from what was 
denominated the "Yellow Dog Fund," 
and other alleged illegal payments and 
expenditures. 

JUDGE KINKEAD SUSTAINS JUDGMENT 

Judge George B. Okey was named 
master commissioner to hear the testi
mony, and after several months ren
dered his report, finding for the com
pany on nearly every ground. He was 
sustained, in the main, by Common 
Pleas Judge Kinkead, whose opinion 
scathingly arraigned the Clarks for the 
way in which they had enriched them
selves at the expense of the Rail-Light 
stockholders, and decreed that the 
Clarks should return to the Rail-Light 
the sum of $1,512,021 and pay all costs 
in the proceedings. 

Although Judge Kinkead was sus
tained by the Court of Appeals, the 
amount of the judgment was fixed at 
$1,136,310. The principal items follow: 

Managem ent contra cts ..••••... $224,716.05 
Profit on sale of s tocks .•...•... 117,841.72 
Franchise surrender . . • . . . . • . • • 64,659.00 
StP.wart withdrawals •••...•••. 21 8,527.31 
John Scott Anderson .••...•••• 173,273.40 

T otal • .•• . .• •. ••.... • .. . .• $799,017.48 

Interest on these amounts from the 
date of their payment to April 1, 1923, 
brought the total of the appeals court 
judgment to $1,136,310. The Clarks 
now also must pay interest upon that 
sum from April 1 to the date of pay
ment of the judgment, and in addition, 
must pay all court costs as a result of 
the decision of the Supreme Court. 

Charles L. Kurtz, president of the 
Columbus Railway, Light & Power 
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Company, said that acquisition of the 
above-mentioned amount would help 
toward the improvements and new con
struction projects that needed to be car
ried out. He said that new cars were 
needed as the present equipment was 
insufficient. His company needs in ad
dition a new power plant which alone 
will call for an expenditure of approxi
mately $4,000,000, and car line exten
sions must be undertaken in the near 
future. 

There still remains the possibility of 
the Philadelphia bankers having the 
case transferred into Federal Court. 
The $1,136,310 is subject to orders of 
the state courts and unless restrained 
by federal action can be paid to the Co
lumbus Railway at once. The various 
steps in this controversy have been fol
lowed from time to time in these 
columns. 

Investigation of Service Resump
tion in Kewanee Started 

An electric railway line will be sal
vaged from the junk pile if $140,000 can 
be raised in Kewanee, Ill., to finance a 
new company. Pursuant to the stop
ping of the interurban service between 
Kewanee and Galva and the city cars in 
.Kewanee recently a representative 
group of citizens and the board of 
directors of the Chamber of Commerce 
have lost no time in delving into the 
problem of resuming operation of serv
ice formerly provided by the Galesburg 
& Kewanee Electric Railway. 

A thorough investigation reveals the 
fact that new cars and extensive work 
on the South Main Street line will be 
necessary, the total cost of the im
provements being about $90,000. This 
with the $50,000 which must be paid to 
David Wine, the junk dealer who pur
chased the line, brings the total sum 
needed to $140,000. 

With a capitalization of only $140,-
000 the belief is general that the cars 
can be operated at a fair return. So 
confident is Mr. Wine, the purchaser, 
of these possibilities that he has offered 
to take $50,000 of stock in the new con
cern provided a first mortgage upon the 
property is given him. E. E. Baker 
president of the Kewanee Boiler Com~ 
pany, in behalf of that concern, offered 
to take $10,000 worth of stock, leaving 
only $80,000 to be raised. 

Indianapolis Company Wants 
Loan for Tax Purposes 

Approval of the negotiation by the 
Indianapolis Street Railway of ap
proximately $150,000 to obtain funds 
with which to pay taxes of the com
pany was asked by Robert I. Todd, 
president, in a recent conference with 
John H. Mccardle, chairman of the 
Public Service Commission. Although 
the company is maintaining service in 
Indianapolis with a 5-cent fare, one 
of the lowest in the country, the 
revenue of the company is not suffi
cient even to pay taxes when due, Mr. 
Todd told the commissioner. 

Under the public service commission 

law, utilities wishing to make a loan 
for a period of less than a year are 
not required to obtain the approval of 
the commission. Loans made for one 
year or more must be approved by 
the commission. Mr. Todd told Mr. 
McCardle that he was not sure the tax 
loan could be taken care of within a 
year. 

The financial condition of the com
pany and the continuance of the 5-cent 
fare in Indianapolis, it is said, depend 
largely upon the outcome of the ap
plication of the · Terre Haute, Indian
apolis & Eastern Traction Company 
for a certificate of convenience and 
necessity to enter the electric field in 
Indianapolis. The commission and the 
City Council both approved the plan. 
The matter was carried to the courts 
by other electric companies objecting 
to the granting .of the certificate. The 
action of the commission was upheld 
in the Circuit Court and the case is 
pending before the Supreme Court. 

The Terre Haute, Indianapolis & 
Eastern case has a direct bearing on 
the railway situation, it was explained, 
because the electric company is to 
provide electric current for the car 
company. It has been stated that the 
saving to the car company on electric 
current would amount to enough to 
pay the taxes of the company. 

Holdings in Waterloo 
Relinquished 

During a special meeting in Water
loo, Iowa, of the board of directors 
of the Waterloo, Cedar Falls & North
·ern Railway, C. D. Cass and L. S. 
Cass, president and general manager 
of the traction system, relinquished all 
their holdings to the bondholders to 
develop a bus line. They now have 
big buses operating between Waterloo 
and Cedar Falls and have made plans 
to extend their lines to Winthrop on 
the east. It is believed their future 
plans will include development of bus 
transportation in central Iowa. 

C. M. Cheney, vice-president of the 
Des Moines & Central Iowa Interurban 
Company, was named president and 
general manager to succeed the Cass 
brothers in the interurban property 
they relinquished. 

The property is valued at between 
$9,000,000 and $10,000,000, w it h 
$7,500,000 indebtedness against it. Of 
this amount there are $5,500,000 in 
first mortgage bonds, with the company 
owing the balance of $2,000,000 to the 
government. 

Cass brothers have sought to have 
the affairs of the company adjusted 
to the satisfaction of the bondholders 
for some time past, since it was seen 
that the railway was being operated 
at a loss each month. The average 
loss a month is approximately $12,000. 
The transaction was friendly in every 
particular. 

With Waterloo as a center, the com
pany has lines extending to Cedar 
Rapids, Waverly and Cedar Falls, be
sides the city service in Waterloo and 
Cedar Falls. 

..J, 

Birmingham Receivers Allowed 
to Default Interest Payment 

The lifting of the receivership of 
the Birmingham Railway, Light and 
Power Company on Jan. 1 is made 
possible by a decision of Judge W. I. 
Grubb of the United States Court for 
the Northern District of Alabama, 
allowing the receivers to default in the 
payment of interest due on Nov 1 on 
the refunding and extension mortgage 
bonds of the company. Judge Grubb 
handed down his decision at a hearing 
held in Birmingham on Oct. 30. 

Some time ago it was agreed that 
the bonds, which are held by various 
parties and which amount to $4,600,000, 
be deposited with a committee for re
demption. It was stated at the meet
ing held before Judge Grubb that 75 
per cent of these bonds have already 
been deposited with the committee. 
Arrangements · are made to purchase 
from the committee all coupons due on 
these bonds Nov. 1. Practically all 
of these bonds held by parties in Bir
mingham have been deposited with the 
committee and many from other places 
also. There was some difficulty in 
locating all of the bonds, hence the 
time for their deposit with the com
mittee was extended from Oct. 31, 1923, 
to Dec. 1, 1923. 

At the hearing held before Judge 
Grubb Attorney W. B. White of Till
man, Bradley & Baldwin, appeared for 
the co-receivers of the Birmingham 
Railway, Light & Power Company, Lee 
C. Bradley and J. S. Pevear. Attorney 
Powell C. White of New York appeared 
for the bond holding committee. There 
was no protest offered against default 
in the payment of the 6 per cent in
terest on the bonds. In all cases 
where bonds have been deposited checks 
are being mailed to the holders. 

It is intimated that with the lifting 
of the receivership, which is to take 
place about Jan. 1, 1924, many im
provements will be made by the Bir
mingham Railway, Light & Power 
Company, in the way of new equip
ment and the extension of some of its 
lines. With the elimination of the 
jitney and the reduction of cash fares 
from 8 to 7 cents traffic on the cars 
has increased considerably. 

New Directors Elected in St. John 
At the annual meeting of the stock

holders of the New Brunswick Power 
Company, St. John, N. B., the following 
board was elected: Walter C. Allison, of 
Manchester, Robertson & Allison, Ltd., 
St. John; W. S. Fisher of Emerson & 
Fisher, Ltd., St. John; L. C. Gerry of 
Bodell & Company, Providence R. I.; 
W. E. Golding of George McKean and 
Company, Ltd., St. John; J. L. McAvity 
of McLean, Holt & Company and T. 
McAvity & Sons, Ltd., St. John; A. P. 
Paterson of Baird & Peters, Ltd., St. 
John; M. A. Pooler, general manager 
and vice-president of company; E. N. 
Sanderson, New York, president of the 
company, and Richard Sullivan, broker, 
St. John. 
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Iowa Property Sold 
David G. Fisher, president of the 

Iowa Southern Utilities Company, 
operating the street railway lines of 
Centerville, Iowa, and the electric in
terurban railway between Centerville 
and Albia, Iowa, and Centerville and 
Mystic, in addition to serving fo1ty
one cities and towns in southern Iowa 
with electric power, has sold his entire 
interests and control of the corpora
tion to George M. Bechtel of Daven
port. Mr. Bechtel is president of 
Iowa's oldest bond house,' George M. 
Bechtel & Company, and a bank direc
tor and manufacturer in Davenport. 

The Iowa Southern has been a finan
cial success since it was organized by 
Mr. Fisher and associates in 1916, 
with four power plants in the vicinity 
of Leon, Iowa, as a nucleus. In 1919 
Centerville's utilities were purchased 
and in 1921 Newton, Iowa, and ad
jacent territory were added to the 
chain. 

The corporation's interurban railroad 
is the outlet for the coal mines of 
Monroe County, which would not 
otherwise have easy access to the 
market~. An approximate tonnage of 
100,000 tons is moved over this inter
urban annually, this being the principal 
freight handled by the road. 

Beginning with a population of 
5,000, the Iowa Southern now serves 
a population considerably in excess of 
75,000. Extensive power plant exten
sion and development ,and transmission 
line extension have taken place in re
cent years. 

Can't Agree on Third Arbitrator 
for Substation Appraisal 

All efforts of the city of Seattle and 
the Puget Sound Power & Light Com
pany to appoint a board of arbitration, 
satisfactory to both parties, to appraise 
two railway substations to be taken 
over by the city in November have met 
with failure. The city and the company 
have agreed upon two arbitrators, but 
in an effort to name a third each has 
selected seven arbitrators, who have 
been rejected by the other party. James 
B. Howe, counsel for the company, has 
asked that Mayor Brown certify, on 
behalf of the city, that the arbiters 
named by the two parties have been 
unable to agree upon a third arbiter, 
as a preliminary to action by the com
pany to have Chief Justice John F. 
Main of the State Supreme Court desig
nate the third arbitrator. 

Mayor Brown has been advised by 
Corporation Counsel T. J. L. Kennedy 
that the Mayor has no authority to 
certify, except under an ordinance 
passed by the City Council specifically 
directing him to do so. The three ap
praisers are to fix the value of the two 
substations to be taken over by the city 
with the first block of 5,000 kw. of the 
power service now being sold to the 
Seattle Municipal Railway by the com
pany. The contract by which the city 
bought the railway lines gave the city 
the right to reduce the power contract 
in 5,000-kw: blocks, provided the city 

paid the company for the substations. 
The company has the right, on five 
years notice, to reduce the power serv
ice without requiring the city to buy 
the substations. The city has served 
one year notice of its intention to take 
over the first block and substations in 
November. 

Melbourne System to Be 
Extended 

Plans·Under Consideration Contemplate 
a Total of 266 Route-Miles of 

Electric Railway 

The report of the Melbourne and 
Metropolitan Tramways Board for the 
year ended June 30, 1923, shows that 
its plan for a general tramway scheme, 
with the abandonment of the present 
cable line and an increase in the tram
way route mileage from 125 to 266 be
fore the year 1940, has been accepted 
by the Parliamentary standing commit
tee on railways. It is now before the 
Minister of Public Works. The prepa
ration of this plan occupied the board 
and its officers for about two and one
·half years and provides for probable 
growth in tramway and railway traffic 
for twenty years ahead. 

On April 5, 1923, the board entered 
into an agreement with its employees, 
following the decision of the Com
monwealth Court of Conciliation and 
Arbitration, providing for an increase 
of pay of 4d. per day to the traffic staff, 
three days good conduct leave in addi
tion to the usual twelve days annual 
leave, and time and a half for all work 
on Sundays and holidays. This agree
ment will add £60,000 to the annual 
wages bill. It also provides for quar
terly adjustment of wages in accord
ance with the Commonwealth statis
tician's cost of living figures. Based 
on these figures for the quarter ended 
June 30, 1923, the wages on Aug. 1, 
1923, were further increased by the 

Population served by tramways .... .... 667,000 
Journeys per head of population served 

perannum ..•......•..••.• . ... . ... 340 

Cable Electric 
Gross capital ex~enditure. £2,162,725 £1,946/69 
Mileage of doub e track .••• 45. 9 3.3 
Mileage of double track 

(horse) ............... .625 ........ j9 
Mileage ohingle track •... 

"ii,"is"◄-.isi Traffic receipts •••••••.•• £656,996 
Total revenue .....•..•.. £1,260,912 £661,486 
Working expenses ...••.• £924,789 £503,166 
Balance of revenue over 

operating expenses ..... 
Car-miles (cable, 14,832,-

£336,123 £158,321 

4l6;borse, 9,808) •••..• 14,842,224 6,742,428 
Passengers carried .••.... 155,820,153 70,811,393 
Average maximum num-

b,r of cars in use daily .• 477 177 
Percentage of working ex-

76.07 penses to total revenue. 73 . H 
Average traffic receipts 

20.282d. 23.386d. per car-mile ...•..... , . 
Average traffic receipts 

per mile of single track •. £13,480 £5,230 
Average traffic receipts 

I .93d. 2. 226d. per passenger ........• 
Average total receipts per 

20 . 39d. 23.55d. car-mile . . . .•. . •.... .. 
Average speed per hour, 

9 miles 10 miles including stops .•••••.. 
Scale of fares ....•....... Id. to 3½d. Id. to 7d. 
A v e r a g e distance per 

1.44 miles I. 104 miles penny(ld.) .•.••.....• 
Average number of PMS-

10.41 JO. 50 engers per car-mile ..... 
Number of cars in stock ..• 601 204 
Average number of k.ilo-

2.353 watt-hours per car-mile .. ... "i,035 
Number of employees ..•• 1,840 

sum of £55,000 per year. The contract 
will remain in force until March 31, 1925. 

Considerable new construction has 
been completed during the past year, 
including a sample center-entrance car 
which proved so satisfactory in service 
that ninety others have been ordered. 
Two single-truck safety cars will be 
imported from the United States. The 
number of electric cars now in service 
is 204, made up of 155 single-truck and 
49 double-truck cars. On the cable 
systems there are 592 grip cars and 
597 other cars. New carhouses with 
sprinklered fire protection have been 
installed. The program for improve
ments during the next three years calls 
for an expenditure of £1,700,000. 

Statistics for the year ended June 
30, 1923, are given in the accompanying 
table. 

Suit Fails to Compel Payment 
of $350,000 Tax 

Efforts to force the Cincinnati Trac
tion Company and the Cincinnati Street 
Railway to pay the city of Cincinnati 
$350,000, claimed to be the amount of 
tax due the city for 1920, failed on 
Oct. 17, when Judge Stanley Struble, 
in the Hamilton County Common Pleas 
Court, dismissed the suit of Attorney 
Robert S. Alcorn, suing as a taxpayer. 
The court took the view that the rail
way, owing to the fact that it leases 
its properties to the traction company, 
is not in any sense liable to the city 
for the payment of the tax, and that 
this company is entitled to be dismissed 
as a defendant. 

The suit charged that the companies 
were obligated to pay the tax of 
$350,000 annually under the ordinance 
passed in August, 1918. The plaintiff 
also claimed that the gross receipts of 
the defendant companies in 1920 were 
sufficient to pay the tax, but that the 
city and the companies entered into 
a conspiracy to release the companies 
from the payment. As an end to the 
alleged "conspiracy," it is charged that 
the City Council passed an ordinance 
in 1921, which sought to change the 
method of accounting so as to postpone 
the payment of the tax for 1920 to 
1922. The acceptance of the 1918 or
dinance by which the public became a 
party in the management of the prop
erties of the defendant companies is 
mentioned by Judge Struble as en
abling the public to escape the fear of 
it, not the actual exploitation incidental 
to private control on the one hand, and 
a large capital investment incidental to 
municipal ownership on the other. 

Judge Struble in his opinion declared 
the gross earnings were made a trust 
fund in the hands of the operating com
pany and the remedy of the city for 
any misapplication or failure to apply 
them to the purposes named in the 
ordinance, would be in a court of 
equity to compel the observance of. the 
ol,ligations of the trust, rather than an 
action at law for a money judgment. 

He says that if the operating com
pany should refuse to obey the order 
of a court of equity to pay this tax 
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to the city where the gross earnings Auction Sales in New York.-At the 
were sufficient to pay the tax, the public auction rooms in New York on 
court no doubt would have the power Nov. 7 there were sold $1,213 South 
as a means of enforcing its order to Carolina Gas & Electric Company, Spar
render a personal judgment against the tanburg, S. C., certificates of indebted-
operating company. ness, 16¼ per cent. 

The court said regarding this: Bonds OIIered.-Aldred & Company, 
These claims which counsel made orally New York, are at the head of a syndi-

are not Included In the plaintiff's amended h h · · 95 d d petition and If true make an entirely dilter- cate w ic IS offermg at an accrue 
ent cause of action than that stated In the interest to yield 6i per cent $3,540,000 
amended petition upon which the parties of the first mortgage thirty-year 6 per went on trial. The cause of action to be 
tried here Is the one stated In the pleadings, cent sinking fund gold bonds series "A" 
not the one In the oral statement of coun-. th Q b p C Th sel. The city of Cincinnati can recover this of · e ue ec ower ompany. e 
tax for the year 1920 by merely refusing to bonds are dated Oct. 1, 1923, and are 
:ifi;t~ fgu~u~~~~fn~0f~~o~~~t1~~~ c~fm~!ntaf; due Oct. 1, 1953. The proceeds of this 
include this tax In the cost of service for · financing will 'be applied to cover the 
future years, thereby Increasing Its earn- ·purchase price of consolidated mortgage lngs by an Increase In taxes. 

Alabama Power Takes Control ' 
of Tuscaloosa Property 

The property of the Tuscaloosa 
Railway & Utilities Company of Tus
caloosa, Ala., with the exception of the 
creamery and ice plant, became the 
proper·ty of the Alabama Power Com
pany by the filing of a deed for record 
on Nov. 1. 

The cars in Tuscaloosa are now 
being operated by the Alabama Power 
Company, under the superintendency 
of T. L. Beauchamp, formerly district 
manager for the Alabama Power Com
pany at Decatur, Ala. 

J. M. Barry, manager of retail 
operat'ons of the Alabama Power 
Company, with offices in Birmingham, 
Ala., was in Tuscaloosa on Nov. 1 in 
connection with the transfer of the 
railway. He stated that a better service 
would be given in Tuscaloosa than had 
been given heretofore. He said the 
company would at once place voltage 
regulators on all feeder electric lines 
insuring a more even voltage, and wili 
make many general improvements in 
the service. 

The master mechanic of the Alabama 
Power Company from Montgomery, 
Ala., is spending several days at 
Tuscaloosa looking over the rolling 
stock of the street car company and 
also examining the tracks. He says 
improvements will also be made in this 
branch of the service. 

Heavy Deficit Represents Strike 
Costs. - The International Railway, 
Buffalo, N. Y., for the nine months 
ended Sept. 30, 1923, had an operating 
revenue of $7,269,457 against $8,065,-
828 a year ago. · The operating ex
penses and taxes amounted to $6,920,-
570. This represented a decrease in 
comparison with the nine months ended 
Sept. 30, 1921, when the operation and 
taxes amounted to $7,062,555. The def
icit for the nine months ending Sept. 
30 of this year was $792,876, which far 
and away exceeded the deficit of the 
same period in 1921, but the loss from 
operation for the nine months ended 
September of this year represented 
strike costs. It will be recalled that 
the company did not operate full service 
in 1922 due to the strike on its prop
erty. 

bonds of the Quebec Railway, Light, 
Heat & Power Company, Ltd., pur
chased by the . Quebec Power Company 
and hypothecated in favor of the com
pany's total authorized issue of bond 
and to furnish funds for further addi
tions, improvements and extensions to 
hydro-electric power plants, transmis
sion lines and distribution systems. 

Order to File Claims.-The United 
States District Court, Southern District 
of Ohio, recently ordered Harry Hart
well, receiver of the Ohio Electric Rail
way & Power Company, which is the 
defendant in the case of the Columbia 
Avenue Trust Company, Plaintiff, vs the 
Ohio Electric Railway & Power Com
pany, to serve notice on the company's 
creditors that unless they file their 
claims by Nov. 20 the claims shall be 
barred. The court said that they must 
be filed in the receiver's office in the 
city of Pomeroy, Meigs County. 

Net Earnings Increase. - The net 
earnings of the Illinois Power & Light 
Corporation for the twelve months end
ing Sept. 30 are 33 per cent higher than 
the net of the corresponding period 
last year, according to figures made 
public recently. A portion of the big 
increase for the period is due to addi
tional properties acquired by the cor
poration during the year. The net earn
ings for the twelve months amounted 
to $8,792,517. In the same period in 
1922 they were $6,801,017. The Illinois 
Power & Light Corporation was or
ganized on June 1, this year. The 
twelve months earnings are those of 
the companies merged to form the new 
concern. The net earnings for 1923 are 
more than double the interest charges 
on the entire funded debt of the com
pany. 

Debentures OIIered.-A. B. Leach & 
Co., Inc., and the Federal Securities 
Corporation, New York, are offering at 
98¼ and accrued interest, to yield 7.25 
per cent, $2,250.000 of the Public Serv
ice Company of Colorado ten-year 7 
per cent sinking fund convertible gold 
debentures. The debentures are dated 
Oct. 1, 1923, and are due Oct. 1, 1933. 
These debentures are being issued to 
provide for part of the cost of the prop
erties being constructed for and ac
quired by the consolidated company. 
The Public Service Company of Colo
rado is a successor by merger to the 
properties of the Denver Gas & Elec-

tric Light Company and the Western 
Light & Power Company. 

Will Receive Bids.-The Guaranty 
Trust Company, New York, N. Y., will 
receive until Nov. 12 bids for the sale 
to it of the first refunding and collateral 
trust mortgage 6 per cent gold bonds 
of the Philadelphia Company. The 
bonds are known as series "A" and are 
due Feb. 1, 1944. The amount received 
must be sufficient to exhaust $120,079 
at a price not exceeding $105 and 
interest. 

Will Consider Stock Increase.-The 
Charleston Interurban R a i 1 road, 
Charleston, W. Va., will hold a meeting 
of its stockholders on Nov. 27 for the 
purpose of increasing its capital stock 
to $3,000,000, it has been announced by 
Arthur F. Hill, secretary of the com
pany. The stockholders will act upon 
a resolution that will increase the pres
ent 15,000 shares of stock of the par 
value of $100 each to 30,000 shares of 
stock of the par value of $100 each. 
The 15,000 shares · of preferred stock 
are to be issued upon such conditions 
and with such preferences as may be 
determined at the meeting. The call 
for the meeting was issued in acc<,rdance 
with the terms of a resolution adopted 
by the board of directors on Oct. 19. 
It is stated that the past year has been 
one of the most successful in the his
tory of the company, and plans are in 
process of formation for new equip
ment, additions and extensions. 

Consolidation Being Discussed.-At a 
special meeting of the board of direc
tors of the Potomac Public Service 
Company, Frederick, Md., matters per
taining to the consolidation of the prop
erties of the Potomac Public Service 
Company and the Cumberland plants 
were discussed. While no announce
ment was made it was said that definite 
steps will be taken at an early date to 
effect a consolidation of the two. 

Service Resumed and Buses Pur
chased.-Service has been resumed on 
the interurban line that runs from 
Bryan, Tex., to College Station, where 
the Agricultural and Mechanical Col
lege of Texas is located. This line was 
recently sold under receivership, and 
a new company, the Bryan-College 
Traction Company, capitalized at $27,-
500, was organized to take it over. The 
incorporators of the new company are 
E. H. Edge, J. M. Lawrence, E. H. 
Austin and others. An hourly schedule 
of cars ·both ways has been in effect 
and will be maintained during the col
lege year, it was announced by the new 
owners. The company has purchased 
three buses put in operation by the 
students of the college when the inter
urba~ discontinued service last year. 

Earnings lncrease.-The Virginia 
Railway & Power Company, Richmond, 
Va., in a nine months financial state
ment just issued shows gross earnings 
of $7,777,696 and a balance after all 
deductions of $933,975. Earnings by 
comparison with last year increased 
13.86 per cent. Operating expenses in
creased 8.83 per cent. 
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_Traffic and Transportation 
Buses Proposed for District 

of Columbia 
A proposal to parallel the street rail

way lines of Washington with modern 
buses, "without interfering with said 
railroads except by fair compet:tion," 
was submitted to the District of Colum
bia Public Utilities Commission by 
Arthur E. Randle, president -of the East 
Washington Heights Traction Railway, 
on Oct. 31. Mr. Randle coupled with his 
proposal an offer to pay the District 
government, in return for such fran
chise, 1 cent per passenger carried by 
the buses, or $1,000,000 annually. 

No Five-Cent Fare Now 
Altoona Railway Official Says Problem 

Is to Exist at Present Rates-
Wages Should Attract Employees 

That there will be no return to the 
nickel fare soon and that the trolley 
company is worrying more at present 
with the problem of how it can keep 
going on existing fares, is the sum
mary of a statement by General Man
ager S. S. Crane of the Altoona & 
Logan Valley Electric Railway in reply 
to published statements in local news
papers to the effect that "the return of 
the nickel street car fare would not 
occur until a certain regulatory body 
was dismissed from the control of 
street railway fares." The 7-cent fare 
in Altoona, Pa., has been in effect for 
several years. 

In his answer Mr. Crane referred 
to the general impression that public 
utilities are making too much money. 
He said there seemed to be an idea cur
rent that the public utilities had some 
means of securing money out of the 
air, so to speak, or that they had some 
occult means of making a dollar go 
further than others can. He said that 
how it could be presumed that the 
utilities escaped the condition of high 
cost of living was ·to be wondered at, 
for the same condition that confronts 
the individual also applies to the 
utilities. 

SOME PROPERTIES EXCEPTED 

It was his belief that the problem 
before practically all the street railways 
of the country was not the question 
as to when they should reduce the 
fares, but rather how t hey could keep 
on going on the existing rates. He 
sa1d that the exceptional railways were 
those so situated in the midst of heavy 
traffic, well distributed throughout the 
day, frequent interchange of loadings, 
relative short hauls, or other advan
tageous co11ditions that their present 
fares supply their needs. The statis
tics of the industry as a whole, he went 
on to say, showed that since 1913 the 
average tate of fare had increased from 
4.84 cents to 6.88 cents (44 per cent), 
while the cost of materials had in
creased 69 per cent and the rate of 
wages 114 per cent during that period. · 

He then went on to give some statis
tics of his own property. For that 
same period there had been an increase 
in labor a·nd material expenses, ex
clusive of taxes, rentals, interest, and 
the like, of 91 per cent, against an 
increase in receipts of 83.9 per cent, 
partly due as to the latter to an increase 
of 22.2 per cent in the number of riders. 
Under peak conditions in the year 1920 
the increase in operating expenses was 
149 per cent, in receipts 97.9 per cent 
and in passengers hauled 44.7 per cent. 

Still the total increase in fares was only 
40 per cent. He said that this status 
of affairs represented the industry at 
large. 

He said that the increased fare partly 
covered the situation, but that the major 
result was obtained by neglecting the 
property. He meant by that, he said, 
that expenditures for the maintenance 
of the physical property were reduced 
to a minimum and deferred with the 
hope of more favorable future con
ditions, which condition has not ob
tained as yet. It was his contention 
that the rate of wages on the railways 
needed no apology, except it was that 
of being too low, as the industry would 
have to establish a rate that would 
attract employees, and it has scarcely 
done even this. 

One of the important problems before 
the industry was to determine some 
method by which operating costs could 
be reduced, not with the idea of reduc
ing the fare, but with the view of 
making the present fare sufficient for 
its needs. This method, adopted for 
the present, was the using of one em
ployee to a car instead of two. . He 

· said that his company had within the 
last year expended close to $150,000 to 
improve the power plant by the in
stallation of a new engine and entirely 
with the view of reducing expenses in 
that department. 

He concluded by saying that the in
dustry recognized the obligations to the 
public and was endeavoring in every 
_way to meet them, and that when con
ditions were favorable and justified the 
public could be assured that the com
pany would do its part. 

Ticket Sales in Atlanta Increase 
Nearly twice as many persons will 

invest in tickets when sold at the rate 
of three for 20 cents as will buy fifteen 
of them for $1. This at least is the ex
perience in Atlanta during the past 
three months. The three-ticket rate 
mentioned above was put in force on 
July 1, 1923, by the Georgia Railway & 
Power Company, supplementing the 
fifteen-for-$! rate in existence for some 
time. The cash fare in Atlanta is 7 
cents. A statement covering passengers 
carried and tickets sold during nine 
months in 1922 and 1923 follows: 

The proposition, a·ccompanied by a 
certified check for $25,000 as an evi
dence of good faith, was placed before 
the Public Utilities Commission during 
consideration by that body of a pro
posal by the Capital Traction Company 
to operate a bus from the terminus of 
one of its lines at Seventeenth Street 
and Pennsylvania Avenue, Southeast, 
across the Anacostia River into Randle 
Highlands. This bus feeder will paral
lel for some distance the line o,f the 
East Washington Heights Traction 
Railway, of which Mr. Randle is presi
dent. The East Washington company 
operates a single-track suburban line, 
with two cars in service. Citizens 
along the line had petitioned for im
proved service. 

The commission granted the Capital 
Traction Company permission to oper
ate the bus into Randle Highlands on 
Nov. 1. No action was taken on the 
offer of Mr. Randle, who did not dis
close his associates in the proposition. 

Economy to Be Effected in 
Grand Rapids 

In order to keep fares at their present 
rate, seven rides for 50 cents, the Grand 
Rapids Railway has found it necessary 
to discontinue one of its through lines 
reaching from the northwest city limits 
through the downtown section to the 
Wealthy Street carhouse, in the south
east i;ection. This change, according 
to General Manager Louis J. DeLamar
ter, will save the company approxi
mately $70,000 a year and will not make 
it necessary to charge 25 cents for 
three rides. The only other alternative, 
he stated, would have been to put all 
cars on a twelve or fifteen-minute 
schedule if fares were not to be 
changed. The abolishment of the 
through line has necessitated agreement 
between the railway and the City Com
mission on three short lines to care for 
the territory formerly covered. The 
City Commission at first protested the 

1922--~ 192 
Total Pay Total Pay 

Month Passengers Tickets Per Cent Possengcrs Tickets Per Cent 
January ... ............. 5,750,310 1.182,415 20.56 5.916.213 I, 194,226 20. 19 
February ............... 5,398,456 l, 126,659 20.87 5,408,295 1.131,820 ·20. 93 
March .... .. .... . ... ... 6,064,062 1,262,112 20.81 6,361,049 1,305,749 20 . 53 

tr:ti_-_-_-_-_-_-_-_-_-::::: ::::: 6,2H,255 1.221,575 19.54 6,256,294 1,264,844 20.22 
6,454.443 1,282,515 19. 87 6,648,031 1.316,879 19.81 

June ......... . ....... .. 6,083.1 86 1,139,033 18. 72 5,140,391 1.185,522 23.06 
July ................. .. 6,166,925 1,078,916 17 .50 6.466, 118 2,031,012 31. 41 
August. .............. .. 6,125.712 1,130,335 18.6 6,449,478 2,237,125 H.7 
September ...... ..... ... 6,246,253 1,201,6 ◄4 18.6 6,403,190 2,262,641 35.3 

Nine months .......•.. 54,542,602 10,625,204 55.049,059 13,929,818 
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plan on the ground that a stub line 
would not adequately serve the 
Scribner-Street district, part of the ter
ritory covered by the old route. 

Mr. DeLamarter, in reference to the 
change, said that his company during 
the past four months had carried a half 
million fewer passengers than during 
the same period last year and that the 
changes would not work a hardship on 
any one. 

Refuses Blanket Certificate 
The Ohio Public Utilities Commission 

on Oct. 29 refused to grant the Youngs
town Motor Transportation Association 
a blanket certificate, ~uthorizing its 

Drop in Percentage of 
Transfers Collected 

Boston Finds Not So Many Presented 
Since Time Limit Is More 

Easily Che<:ked 

The effect of placing an easily checked 
time limit on transfers is to reduce the 
number presented for passage, accord
ing to the experience of the Boston 
Elevated Railway. That company put 
the Moran transfer into general use on 
its system on Jan. 1, 1923, and there 
has been a reduction to 75.15 per cent 
in the number of transfers collected to 
those issued. A table showing the per
centages follows: 

Number 
Issued 

Per Cent 
Collected 

Nine years prior to change of sty Jr ......... . .............. . 690,370,933 

Number 
Collected 

566,717, 149 80.64 

January, 1923 .......................................... . 6,155,809 
5,637,514 
6,308,957 
5,977,524 
6,363,008 
6,082,908 
5,848,367 
5,673,586 
5,713,382 

4,584,714 
4,223,895 
4,823,486 
4,558,304 
4,859,410 
4,6 ! 7,582 
4,325,667 
4,205,4 I 2 
4,206,156 

74.48 
74. 92 
76 . 45 
76. 26 
76. 37 
76 .00 

February, 1923 ......................................... . 
March, 1923 .. .................... . .................... . 
Aoril, 1923 ... .......................................... . 
May, 1923 ... ................................... · ....... . 
June, 1923 .... ....................... . .. . .............. . 
July, 1923 ............................................. . 73. 96 
August, 1923 .......................................... . 74. 12 

73.62 September, 1923 ........................................ . 

Average nine months 1923 ...................... ,,............. ........... .... ... ....... 75 . 15 

more than 100 jitneys to operate under 
the new motor bus law. Following the 
hearing of the protest filed by the 
Youngstown Municipal Railway, the 
commission ruled that the association 
was not entitled to a blanket certificate 
for all the jitneys because the cars were 
owned by individuals who were mem
bers of the association and not by the 
organization. Ten days time has been 
allowed by the commission for the 
separate jitney owners to file their ap
plications and affidavits for certificates, 
and each bus will be considered sepa
rately. 

Charges were made by Ross Ray
mond, president of the Motor Trans
portation Association, 11gainst Harry 
Engle, the Youngstown Street Railway 
Commissioner, charging him with fight
ing the jitneys persistently and trying 
to eliminate them as competitors. 

A. S. Somers Addresses Chamber 
of Commerce 

In a recent address before the Brook
lyn Chamber of Commerce Arthur S. 
Somers, director of the Brooklyn-Man
hattan Transit Corporation, declared 
that the 5-cent fare was not a fixture 
in New York. He referred to a state
ment made at the recent convention of 
the American Electric Railway Asso
ciation in Atlantic City that the 5-cent 
fare was now "virtually extinct." He 
said he believed that we had seen the 
last rail laid in the streets of the met
ropolitan district. He believed that 
buses under responsible control and 
direction might be tried, but that the 
initiative rested with the public. 

In summing up the Brooklyn transit 
situation he said in part: 

The city has Invested $162,000,000 in the 
B.-M. T. system alone. 

The city has received no return on this 
investment. 

Every private Investor who put $1,000 
In the B. R. T. in 1912 has lost $433. 

If all of the passengers who were 
prevented from using transfers because 
of the expiration of the time limit paid 
a cash fare, the additional revenue to 
the company based upon the operations 
for the nine months ended Sept. 30, 
1923, would amount to $32,854 per 
month. If one-half of the passengers 
walked rather than pay another fare, 
the additional revenue would have been 
$16,427 per month. The present Boston 
transfer was described in the issue of 
this paper for July 7, 1923. , 

Write About Your Courteous 
Conductor 

The Allentown Chronicle and News is 
going to present to the most courteous 
conductor on the lines of the Lehigh 
Valley Transit Company two tickets for 
the Lyric Theater. This procedure will 
be carried on every week during the 
winter months. The Chronicle believes 
that there are many polite conductors 
lurking around who do not receive 
enough attention for their courteous 
acts. The newspaper has called upon 
the public to help in this campaign of 
looking for the most polite street car 
conductor. 

The public is called upon to write of 
its experiences with conductors. When 
some very aged, infirm or otherwise 
unfortunate individual receives help 
from a courteous conductor, the public 
is asked to tell about it in writing, or 
when some special act of consideration 
is shown to patrons by a conductor, it 
is suggested they get his number and 
the line on which he works, and then 
write in and tell the newspaper all 
about it. At the end of the week the 
editors will check up and determine 
who is the most deserving and the 
tickets will be mailed out just as soon 
as possible after a choice has been 
made. In the words of the Chronicle 
and News, "Keep us posted." 

Trackless Trolley Line Approved.
Following the approval of the Public 
Service Commission, the Rochester Rail
ways Co-ordinated Bus Lines, Inc., a 
subsidiary of the New York State Rail
ways, opened crosstown trackless trol
ley service through Rochester's north 
end over Driving Park Avenue on Nov. 
1. The fare rate is the same as charged 
by the Rochester trolley lines and trans
fers are to be exchanged between the 
trolleys and the new line. 

Plans Further Bus Operation.-In a 
recent statement regarding the present 
traffic congestion in Philadelphia, the 
Philadelphia Rapid Transit Company 
announced that it was planning to oper
ate motor buses, such as are now used 
on Roosevelt Boulevard, through streets 
that are not now occupied by the com
pany, or from which existing car tracks 
could be removed. The company said 
that there would be no relief on Chest
nut and Walnut Streets until the pro
posed Chestnut Street subway had been 
built. The statement also referred to 
the number of cars purchased by the 
company this year, and how many had 
been received and assigned to regular 
service: Reference was made to the 
trackless trolley operation on Oregon 
Avenue. 

Fare Limit Extended.-The Manhat
tan & Queens Traction Corporation has 
established a second fare point at Old 

· Mill Road, Elmhurst, L. I., instead of 
at Grand Street and Queens Boulevard. 
This change extends for nearly a mile, 
the length of the 5-cent ride to and 
from Manhattan. As a result of the 
new order, it is possible for passengers 
to start from points between Grand 
Street and Old Mill Road and ride for 
5 cents to either end of the line. 

Rate Hearing Postponed.-Hearing on 
the rates of the International Railway 
in Buffalo, scheduled for Oct. 31, be
fore the Public Service Commission at 
Albany was postponed until Nov. 12 at 
Buffalo because of inability of witnesses 
to attend. 

Employees' Suggestions in Force.
Valuable suggestions have been received 
from employees of the Monongahela
West Penn Public Service Company, 
according to Capt. George M. Alex
ander, president of the company, as 11 
result of an effort made several weeks 
ago to have practical pointers submit
ted by men on the job. These sugges
tions proved to be the chief subject of 
discussion at a recent conference of the 
operating officials of the company and 
some of them have been put in force. 

Want Buses. - The Missouri Public 
Service Commission on Oct. 31 held a 
public hearing on the joint application 
of the city of Nevada, Mo., and the Fort 
Scott and Nevada Light, Heat & Power 
Company to substitute motor buses for 
the railway system in Nevada. Several 
citizens protested against the proposed 
plan. Under the proposed change the 
company would charge the same fare. 
In its petition it set forth that the car 
system has been operated at a loss since 
1919. 
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Book Reviews 
111111 

Kent's Mechanical Engineers' Handbook 
By the late "\Viii lam Kent; tPnth edlt'on, 

rewritten by Robert Thurston Kent, edltor
Jn-chief. and a stat'!' of Fpecialists. John 
,vney & Sons, Inc., New York, 1923. 

In the twenty-eight years that have 
€lapsed since the first edition of "Kent's 
Handbook" was published. it has be
come so well known amon~ eng-inee-s 
that little space is needed to describe 
it, covering as it does all phases of 
mechanical engineering practice, and 
such allied subjects as needed by the 
mechanical engineer. Each edition, 
however, has been larger th-in its pre
decessor until the present volume. con

. sisting of 2,247 pa~es, is almost 2½ in. 
thick, even though printed on thin 
paper. This is some 50 per cent larger 
than the last edition. 

This edition follows the plan adopted 
in a number of other handbooks, of hav
ing the various sections written by spe
cialists. Some thirty-five men well 
known in their respective fields have 
.assisted the editor-in-chief in this work. 

Much of the material in the book h~s 
been entirely rewritten to C'lnform with 
the latest practice. Subjects thus 
treat~d inclu?e fans and blowers, hy
.drauhc turbmes, the ste~m engine 
stei:m tu~bines, gas producers, ga~ 
€ngmes, 011 engines, hoisting and con
veying, refrigeration and ice making, 
heating and ventilation. A considerable 
amount of other material is included in 
the handbook for the first time such 
subjects including gas turbines.' auto
motive vehicles, aeronautics, industrial 
furnaces, forge shop, fusion weldin"' and 
cutting, malleable castings, reinf~rcE:>d 
concrete and safety engineering. In the 
-sections not included for the first time 
or entirely rewritten many paragraphs 
have been thoroughly revised so that 
the book is abreast of current practice. 
A complete index of 113 pages is in
.eluded for use in finding references. 

Laminated Spr:ngs 
By T. H. Sanders, M.I.l\Iech.E .• l\!.I. ard 

S.I. The Locomotive Publlshlng Company. 
Ltd., Lordon; Spon & Chamberla:n, New 
York, N. Y. 

This book is a comprehensive treat
men~ of laminated types of springs, 
particularly for railway service. It is 
based on a series of articles on "Lami
i:iated Railway Springs," which appeared 
m recent years in the Loconwtive Rail
way Carriage and Wagon Review, 
London. 

The first six chapters are taken up 
with a discussion of the mechanics of 
the spring, treating it very largely 
from a practical standpoint. The next 
four chapters are concerned with 
stresses in springs, deflections, and 
formulas dealing with different forms 
,of spring. Chapters 11 to 24 are con
cerned with the design of springs of 
various types, this being taken up in 
.considerable detail. 

The second part of the book, consist
ing of chaptei:s 25 to 44, covers the 

manufacture of springs. This includes 
the manufacture of sections of steel, 
forging and cutting the material, meth
ods of fastening and checking play, 
hoops and methods of attachment, fit
tings of hoops and finishing springs. 

While the book is written from the 
British standpoint, considerable space is 
given to American practice. The book 
should be useful to railway men or 
others who are interested in the design 
of laminated springs. 

Retail Prices-1913 to December, 1922 
Bulletin No. 334 of t],e United States 

Bureau of Labor Statistics. United States 
Department o! Labor, "\Vashlngton, D. c. 

This is a publication in the retail 
prices and cost of living series of the 
Bureau of Labor Statistics. It includes 
detailed tables and charts covering the 
range of prices of food, coal, gas an<l 
dry goods by months over the period 
included. It should be of value to the 
electric railway man in connection with 
wage agreements and similar problems. 

Employment Hours and Earnings in 
Prosperity and Depression 

By Wlllford Isbell King of the stat'!' o! 
th<1 National Bureau of Economic Research 
Tnc. Puhl; hPil by the Bureau, New York: 
1923. 147 pages. 

According to the sub-title, this book 
is the result of an inquiry conducted by 
the National Bureau of Economic Re
search with the help of the Bureau of 
Markets and Crop Estimates and the 
Bureau of the Census, for the Presi
dent's conference on unemployment. 
The work was carried on under the 
supervision of the committee on unem
ployment and business cycles, appointed 
by Secretary Herbert Hoover of the 
Department of Commerce, who was 
chairman of the conference. This com
mittee had as its chairman Owen D. 
Young, chairman of the board of di
rectors General Electric Company. 

It was found that there was a sur
prising dearth of information concern
ir.g actual employment conditions in the 
Un'ted States, and the investigation, 
whose results are recorded in the book, 
has made a considerable addition to the 
knowledge of conditions of employment 
in this country. 

Numerous statistical tables are in
cluded, giving the number of employees 
in various industries; the volume of 
employment, showing the proportion of 
full-time work by employees in various 
'classes of industry; the hours worked 
per week; the earnings of employees, 
both total and per hour or per day. 

The statistics collected in the book 
show the rehtive responsiveness of dif
ferent industries to the forces giving 
rise to the business cycle. It indicates 
the comparative ability of large and 
small scale business to resist such 
forces. Shifts of population from one 
ir.dustrial field to another, and the vari
ations in hours and earnings of em-

ployees of a company as it changes from 
boom to depression are traced. The 
approximate total reduction in employ
ment brought about by the depression 
of 1921 is also estimated. 

Railroad Electrification and the 
Electric Locomotive 

By Arthur J. Manson, "\Vestlnghouse Elec
tric & Manufacturing Company. Simmons
Boardman Publishing Company. New York; 
1923. 

A sub-title states that this book is 
an "outline of principles involved in 
railroad electrification. A comparison 
of steam and electric locomotives. His
tory of electrification in United States. 
Data on electrification in America, 
Europe and Australia." It originally 
appeared as a series of articles in the 
Railway Electrical Engineer and Rail
way and Locomotive Engineering, but 
has been enlarged upon and rearranged 
by the author. 

The purpose of the book is not very 
evident. It is quite elementary, the 
first six chapters being taken up with 
the simplest laws of the electric circuit, 
after which five more chapters deal with 
the general principles of railway motors 
and their control and the mechanics of 
traction. This portion constitutes one
fourth of the entire book . 

Following this introductory matter 
the author considers tractive effort in 
steam and electric locomotives and 
energy losses incurred by various 
methods of acceleration and regenera
tive braking, three chapters being de
voted to these subjects. The next eight 
chapters are mainly descriptive, cover
ing air brakes, contact lines, panto
graphs, third rail shoes, transformers 
and auxiliary apparatus, control ap
paratus, construction of the railway 
motor, and mechanical design of the 
electric locomotive. A short chapter on 
locomotive inspection follows this. 

The next five chapters of the book 
deal with the theoretical solution of 
typical electrification problems. Intro
ductory to this there is a discussion of 
the speed-time curve, with an explana
tion of analytical and graphical methods 
of calculation. Then a specific problem 
is taken up in detail, the train sheet 
being used as a starting point from 
which the choice of motive power, dis
tribution system and substation loca
tion are worked out. The main portion 
of the book ends with a short discussion 
of the electrification system of the 
future and its cost of operation. 

An appendix gives brief descriptions 
of several American electrifications, fol
lowed by tabulated data showing the 
extent, type of system, construction de
tails, power distribution and generation, 
locomotives and multiple-unit equip
ment. 

The book is not likely to be con
vincing to the reader. The illustrations 
from practice seem to have been taken 
from the work of one manufacturer 
only, and the question of systems, 
which has been such an important fac
tor in the past, is greatly subordinated. 
Its greatest value would seem to oo 
that it has brought together a large 
amount of data on existing electrifica
tions, which is thus made available for 
study. 
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Personal Items 

tion Company at Troy, N. Y.; and on 
July 15, 1923, became assistant general 
manager of the Schenectady Railway. 
His ability here was soon noted, for in 
less than four months he was appointed 
general manager of the Schenectady 
property, effective Nov. 1. 

Leon H. Johnson Purchasing 
Agent in Anderson 

Leon H. Johnson has been appointed 
purchasing agent for the Union Trac
tion Company of Indiana with head
quarters at Anderson. He succeeds 
Hudson R. Biery, who recently accepted 
the position of assistant to the presi
dent with the Indianapolis & Cincinnati 
Traction Company. Mr. Biery's ap
pointment was referred to. in the 
ELECTRIC RAILWAY JOURNAL, issue of 
Sept. 22. 

Mr. Johnson has not been identified 
with the electric railway business, but 
brings into it an unusual and valuable 
store of experience, gained in his asso
ciation with such concerns as the Toledo 
Shipbuilding Company of Toledo, Ohio; 
the Struthers-Wells Company of War
ren, Pa., and the Anderson Foundry & 
Machine Company of Anderson, Ind., 
serving the latter named concern as 
general manager. He is a graduate of 
the University of Michigan, class of 
1908, and a member of the Tau ~eta Pi. 

Supervisor of Accident Prevention 
in Chicago 

Victor T. Noonan, who recently re
signed as superintendent of accident 
prevention for the Cleveland Railway, 
has been appointed supervisor of acci
dent prevention for the Chicago Sur
face Lines. l\lr. Noonan is one of the 
pioneer accident prevention engineers 
of the country and has a national repu
tation in this work. He was remark
ably successful in organizing the acci
dent prevention work of the Cleveland 
Railway. He was formerly State Direc
tor of Industrial Safety for Ohio, 
holding this position, which was non
political, for six years. Previous to his 
connection with the Cleveland Railway 
he was a public consulting accident 
prevention engineer and had organized 
accident prevention in some of the 
largest industries in the United States. 
Mr. Noonan is the author of five motion 
picture scenarios on accident preven
tion. He is a member of the National 
Safety Council and chairman of the 
committee on public education of the 
American Street Railway Section of the 
National Safety Council. 

J. B. Mahan Made Secretary and 
Treasurer at Schenectady 

Another change in the executive staff 
of the Schenectady Railway has become 
effective in the naming of J. B. Mahan 
to the position of secretary and 
treasurer, succeeding J. H. Aitken, 
who recently resigned after twenty-one 
years of service with the company. Mr. 
Mahan for the past six years has been 
head of the accounting department of 
the Terre Haute Traction & Light 

Company and was cloeely connected 
with E. M. Walker when the latter 
was conr.ected in an official capacity 
with the Terre Haute, Indianapolis & 
Eastern Traction Company before Mr. 
Walker was made pres ident of the 
Schenectady Railway. In all, he 
served the Terre Haute company ap
proximately ten years. He is a native 
Indianian. He went to Schenectady 
on Nov. 10. 

Mr. Lynch was born at Troy, N. Y., 
on Jan. 29, 1886. In charge of opera
tion, he succeeds in his new position 
William S. Hamilton, who was general 
superintendent. 

Thomas J. Lynch Had Active 
Railway Career 

Francis Tingley, formerly supervisor 
of overhead lines, Washington Railway 
& Electric Company,·Washington, D. C., 
has resigned to become a member of 
the firm of Over & Tingley, to engage 
in general engineering work in the 
vicinity of Philadelphia. 

Thomas J. Lynch, whose appointment 
as general manager of the Schenectady 
Railway was noted in the ELECTRIC 
RAILWAY JOURNAL, issue of Nov. 3, en
tered upon his railroad career as a 
clerk in the passenger department of 

J. Alfred Cote has been appointed 
superintendent of the Quebec Railway, 
Light, Heat & Power Company. In this 
position he succeeds J. A. Everell. 

the Delaware & Hudson Company, 
Albany, N. Y., filling consecutively 
various positions in the service of that 
company in the passenger, freight, 
traffic, mechanical and transportation 
departments. He was superintendent 
of the Susquehanna division with 
offices at Oneonta, N. Y.; superintend
ent of Greenwich & Johnsonville Rail
way with offices at Greenwich, N. Y.; 
general agent with offices in New York 
City; assistant to the vice-president 
and general manager; and later be
came assistant to that company's vice- . 
president in charge of the subsidiary 
properties, including the Hudson Valley 
Railway, Plattsburg Traction Com
pany, United Traction Company, and 
the Champlain Transportation Com
pany. In the last-named position he 
was detailed to special investigations 
of operating practices effective on va
rious street railways throughout the 
country, and had the handling of all 
purchases. Later he became assistant 
general manager of the United Trac-

C. 1\1. Cheney, vice-president of the 
Des Moines & Central Iowa Company, 
Des Moines, Iowa, has been named 
president and general manager of the 
Waterloo, Cedar Falls & Northern Rail
way. He succeeds C. D. and L. S. Cass, 
who relinquished all their holdings to 
the bondholders. 

D. E. Byerley has been transferred 
from the Hattiesburg Traction Com
pany, Hattiesburg, Miss., where he 
served in the capacity of general man
ager, to Adrian, Mich., to assume the 
managership of the Lenawee County 
Gas & Electric Company, a new prop
erty purchased by the Doherty Organ
ization. E. E. Armstrong, formerly 
general superintendent of the Meridian 
Light & Railway Company, has been 
transferred to Hattiesburg, filling the 
position of general manager. 

David G. Fisher has resigned as 
president and director of the Iowa 
Southern Utilities Company, Center
ville, Iowa. He has held the positiorr 
since 1916, when he organized the cor
poration with the plants in the vicinity 
of Leon, Iowa. Mr. Fisher, also presi
dent of David G. Fisher & Company, 
public utility engineers, will devote his 
time to the development of extensive 
engineering projects in which he has 
for some time been interested. 

John W. Ryan has resigned as secre
tary of the Erie County Traction Cor
poration, Buffalo. 

C. 1\1. Broadhurst, formerly with the 
Niagara, St. Catharines & Toronto 
Railway, St. Catharines, Ont., has been 
appointed mechanical superintendent of 
the Toronto Suburban Railway, To
ronto. In this capacity he replaces F. 
Bazett-Jones, who has been transferred 
to St. Catherines. Both properties are 
owned by the Canadian National Rail
ways. 

T. L. Beauchamp, formerly district 
manager of the Alabama Power Com
pany at Decatur, Ala., is now superin
tendent of the Tuscaloosa Railway & 
Utilities Company at Tuscaloosa, Ala. 
The Alabama Power Company recently
took control of the railway property. 
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Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Volume of Business in Car Build
ing Industry Doubled Since 1909 

Although the total number of persons 
engaged in the business of building 
electric railway cars was less in 1921 
than in 1909, according to figures re
cently released by the Department of 
Commerce, nevertheless the. total value 
of the product was nearly double that 

sible bidder. The plant must sell for 
two-thirds of the appraised value. In 
successive reappraisals the value set on 
the plant has been reduced from $3,257,-
759 to $1,423,839, its present appraisal 
value. A bid of $949,226 may legally 
be accepted. As representative of the 
holders of $2,000,000 in mortage bonds 
against the company, the Guaranty 
Trust Company, New York, is request-

Per Cent of Y ncrease or 
Decrease 

1921 1919 1914 1909 1919- 1921 1909-1919 
Number of establishments ... .... JO 7 14 14 .. i: i .....'.. iS:i> Persons engaged .•.•••...•••.••• 3,356 3,285 • 4,286 4,004 

Salaried employees ........... 444 365 446 421 21.6 -13.3 
2,912 2,920 3,840 3,583 - 0.3 - 18.5 Wage earners (average number) 

Salaries and wages .............. $4,3H,9H $4,984,941 $3,199,674 $2,770,566 - 13 0 79. 9 
Salaries ..................... 1,135,789 852,851 732,647 593,617 33.2 43.7 
Wages ..•.............•..... 3,199,145 4,132,090 2,467,027 2,176,949 - 22.6 89.8 

Paid for contract work .......•... 1 :8°8°0, ◄05 1i;o's'5',fo 
129,904 233,508 

_:_34: 1 is3:o COBt of materials ............... 6,349,779 4,260,470 
Value of products ..........•...• 14,856,068 18,Hl,976 10,494,953 7,809,866 - 19.4 136. I 
Value added by manufacture ..... 6,975,663 6,383,0H 4,145,174 3,549,396 9. 3 79.8 

of the earlier year. The decrease in 
the number of employees was entirely 
among the wage earners. The number 
of salaried workers, on the other hand, 
showed a marked gain. Moreover, the 
total sum paid in sal;uies has steadily 
advanced, the increase being 43.7 per 
cent from 1909 to 1919 and 33.2 per 
cent from 1919 to 1921. Wages in
creased in the first period, but in the 
latter two years decreased 22.6 per cent. 

Since 1909 the value of the manufac
tured product has about doubled. The 
cost of materials was in 1919 nearly 
triple what it had been ten years 
earlier, but since that time there has 
been some reduction. General statistics 
for the electric railway car building in
dustry are given in the accompanying 
table. 

Barney & Smith Plant 
Again on Sale 

Under an order issued at Dayton by 
Judge Edward T. Snediker of the Mont
gomery County Common Pleas Court 
the Barney & Smith Car Company's 
plant will again be offered for sale 
Dec. 5. It is reported that a prospective 
buyer has been found. The Baltimore & 
Ohio Railroad is mentioned as the pos-

ing the sale at this time. If the plant 
is not sold it will probably be re
appraised and the valuation still fur
ther reduced. The last attempt to sell 
the car company was on April 2, 1923, 
when the entire plant and equipment 
were offered at the present valuation. 

Large Shipments Made to Chile 
Several unusually large shipments of 

substation equipment and rolling stock 
for the Chilean State Railway have 
been made from the Westinghouse 
plant at East Pittsburgh. One con
signment consisted of six freight loco
motives completely crated and packed 
for the ocean voyage. This was claimed 
to be the largest single shipment of the 
kind ever made. Another, consisting of 
complete equipment for three substa
tions, required for overland transporta
tion thirty-three railroad cars. The 
aggregate weight amounted to more 
than 800 tons, and the total value of the 
equipment was about $750,000. An in
teresting feature of this shipment was 
the fact that the long train, drawn by 
an electric locomotive, was started by 
wireless. These consignments are part 
of a $7,000,000 order now nearing com~ 
pletion. 

Costs Higher on Supplies Manu
factured in Railway Shops 

One of the larger railways, which 
had undertaken to manufacture a num
ber of things in its own shops, such as 
axle and armature bearings·, cast-iron 
brake shoe hangers, door and step me
chanisms and other regularly used 
maintenance supplies, recently checked 
its costs against the prices of manu
facturers for these same articles. This 
company had found that it had to add 
97 per cent to the prime cost of labor 
and material to cover its overhead ex
pense. Upon submitting specifications 
on twelve articles, as manufactured in 
the company's shops, to several manu
facturers, the bids received were lower 
in every case than the company·s costs, 
a fairly sizable quantity having been 
specified. Needless to say, the company 
ceased manufacture in its own shops. 

The superintendent of equipment said 
his shop was supplied with machine 
tools and handling equipment rather 
better than the average railway shop. 
The difficulty is that the average 
shop is equipped with utility tools, 
which are maintenance tools and not 
manufacturing tools. A manufacturing 
plant is supplied with high-speed tools, 
and the work is organized and the em
ployees are particularly trained in pro
duction work. As soon as a manu
facturing program is put into the main
tenance plant, it takes the mind of the 
master mechanic off maintenance and 
onto manufacturing. This equipment 
man remarks that the two kinds of shop 
work simply will not mix, and the rail
way nearly always makes a mistake in 
trying to manufacture its own supply 
parts. 

Metal, Coal and Material Prices 
Metals-New York Nov. 7, 1923 
Copper, electrolytic, cents per lb........... 12. 687 
Copper wire base, cents perlb.... . . . . . . . . . 15. 00 
Lead, cents per lb ..••••• ·.••.•••••••••••• 6. 75 
Zinc, cents per lb ......•.•.•..... : . . . . . . . 6. 70 
Tin, Straits, cents per lb.. . . . . . . . . . • . . . . . • 43. 50 
Bituminous Coal, f.o.b. Mines 
Smokeless mine run, f.o.b. vessel, Hempton 

Roads, gross tons ..•.....•.......•.•.• 
Somerset mine run, Boston, net tone ..••... 
Pittsburgh mine run1 Pittsburgh, net tons .• 
Franklin, HJ., sereenmgs, Chicago, net tons. 
Central, 111., screenings, Chicago, net tons ••• 
Kansas screenings, Kansas City, net tons ..• 
Materials 
Rubber-covered wire, N. Y., No. 14, per 

$4.40 
2.275 
1.925 
1.45 
1.05 
2.25 

I ,000 ft.. . . . . . . .. • . . . . . . . . . • . . • . . • . . • $6. 60 
Weatherproof wire base, N. Y ., cents per lb. 18. 00 
Cement, Chicago net prices, without bags,. $2. 20 
Linseed oil (5-bbl. Iota), N. Y., per gs!...... $0. 93 
White lead, in oil (100-lb. keg), N. Y., cents 

per lb., carload lots.. • • . • . • • . • • • . • • . • . . I I. 25 
Turpentine, (bbl. Jots), N. Y., per1al.. .•••• $0. 96 

This Thirty-three-Car TraJn Carrying Electrlca.1 Equipment for the Chilean State RaJlway ,vas Started from 
East Pittsburgh by ,v1reless . 
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British and Foreign Prices for 
Electric Plant 

The municipalities of both Leeds and 
Bradford have appointed committees to 
consider the fact that the tenders of 
British firms for electric plants are 

-higher than those of firms on the con
tinent of Europe. The desire of the 
city councils of course is to give their 

· orders to British firms, and it is hopea 
to find some way by which the great 
disparity of prices may be removed. 
In the meantime, the el ectricity com-

. mittees of both towns have accepted 
tenders from British firms for the sup
ply of large turbo-~enerators. 

London Electric Railway 
Extension 

The first section, about H miles 
long, of the extension of ~he Charing 
Cross & Hampstead Railway from 
Golder's Green to Hendon is now prac
tically complete. Work is proceeding 
rapidly on the second section, 3 miles 
long, from Hendon to Edgware. The 
extension is mostly on the surface, but 
there are some tunnels. This work 
began ten months ago and is well ad
vanced. The total cost of the section 

·from Endon to Edgware, including 
permanent way, signaling, station 
buildings, rolling stock, and other 
works, will be £398,000. 

Rolling Stock 

Schenectady Railway has ordered one 
double-truck snow plow, delivery on 
which will be expected by Nov. 15. The 
company has overhauled and repaired 
six sweepers to provide adequate snow 
removal equipment for the coming 
winter. 

Kansas City Railways, Kansas City, 
Mo., during the last month has re
modeled 190 cars in use on city lines 
to conform to the safety standards that 
have been adopted by that company. All 
the cars have been equipped with auto
matically closing doors and steps, which 
are designed to avert accidents and 
handle the traffic more expeditiously. 

Track and Line 

San Antonio Public Service Company 
has been authorized by the City Com
mission to build an extension on Ruiz 
Street, at an estimated cost of $24,000. 

New York, N. Y.-The Board of Esti
mate has approved the Transit Commis
sion's request for $1,725,000 for the 
extension of the Brooklyn-Manhattan 
iTransit Corporation subway in Fourth 
'Avenue, Brooklyn, to Fort Hamilton. 
i Honolulu Rapid Transit Company 
has adopted plans for extensions and 

:improvements to its system involving 
an expenditure of more than $300,000, 

'according to H. Stuart Johnson, man
ager. The residential districts of the 
city are expanding rapidly and it is 
stated that the company will make pro-
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vision for caring for this traffic more 
adequately than at present. 

New York State Railways, Syracuse, 
N. Y., has been authorized by the Pub
lic Service Commission to extend its 
line on the Syracuse-Bridgeport high
way a distance about· 2,000 ft._ so as 
to provide transportation service fol 
employees of an industry soon to b~ 
operated in Salina. There was no op
position to the company's petition to 
exercise a franchise in that town and 
the commission holds the additional 

· tracks are necessary and convenient for 
the public. 

Muskegon Traction & Lighting Com
pany has been granted permission to 
make an extension of 1 mile from its 
present Ottawa Street car line to Getty 
Avenue. 

Columbus Railway, Light & Power 
Company, Columbus, Ohio, following 
the court award of $1,136,310, an
nounced through President Kurtz that 
there were many improvements and 
new construction projects that should 
be carried out. New cars are needed, 
as the present equipment is not suffi
cient. The construction of an addi
tional power plant costing approxi
mately $4,000,000 is contemplated. Ex
tension of car lines into newly built-up 
property, street improvements, placing 
of power lines underground and scores 
of other things must be undertaken in 
the near future. 

Power Houses, Shops and 
Builclings 

Fort Dodge, Des l\loines -& Southern 
Railroad, Boone, Iowa, has awarded the 
contract for the construction of a new 
brick and concrete carhouse and yard 
office at Fort Dodge, at a cost of $150,-
000, to the W. J. Zitterell Construction 
Company, Des Moines. The old build
ing, which the concrete is to replace, 
was recently destroyed by fire. 

Olean, Bradford & Salamanca Rail
way, Olean, N. Y., will use power from 
Niagara Falls on part of its lines begin
ning early in December. The system is 
expected to draw its entire supply of 
power from the Falls next spring. With 
the completion of the power system now 
being installed the Ceres plant is to be 
closed down, but held as an auxiliary 
source of power for use in emergency. 

Louisville, Ky.-Plans and specifica
tions for the new interurban terminal 
station for the Louisville Railway Com
pany on the west side of Second Street, 
between Liberty and Walnut Streets 
will be mailed out to contractors shortly 
and bids will be opened and considered 
about Dec. 1. The estimated cost is 
$200,000. The announcement of the 
bids was recently made by Frank H. 
Miller, vice-president in charge of engi
neering and construction for the com
pany. 

Tri-City Railway of Illinois will lay 
1,500 ft. of track on vacant property at 
Thirty-fifth Street and Fifth Avenue, 
Rock Island, where cars from the East 

Moline division will be stored. The
project will cost approximately $10,000, 
Frank Skelley, assistant manager of the 
railway, announced. The cars will be 
stored on the company's lot on Thirty
fifth Street until such time as a new 
carhouse is constructed in Moline. The 
cars were formerly stored in the car
house at the foot of Sixteenth Street, 
Moline. 

Trade Notes 

The General Railway Signal Company 
of New York City has filed an amended 
certificate of incorporation in the office 
of the Secretary of State at Albany in
creasing its capital from $10,000,000 to 
$10,500,000. Harris, Beach, Harris & 
Matson of Rochester, N. Y., are attor
neys for the corporation. 

Industrial-Utilities Service Bureau is 
now located at Suite 77, Todd Building, 
Louisville. A. R. McLean is the prin
cipal of the bureau. 

Hitchcock & Tinkler, Inc., contractors 
building the 6-mile Moffat tunnel in 
Colorado, have ordered from the Gen
eral Electric Company six electric loco
motives, to be used in hauling the debris 
from the boring of the tunnel. When 
the tunnel is completed larger electrical 
locomotives will be used. 

General Electric Company, Schenec
tady, N. Y., announces important re
arrangements of certain fields of work 
within the sales branch involving a 
change of name of two departments. 
What has hitherto been known as the 
lighting department becomes the cen
tral station department, and the name 
of the power and mining department 
is changed to industrial department. 

Transit Equipment Company, New 
York, N. Y., recently announced through 
its president, R. W. Marshall, that it 
would carry a complete line of new and 
used buses, bus bodies, fare-registering 
devices and bus accessories, selling ex
clusively to the electric railway indus
try. V. C. Ealey is in charge of this 
branch of the company's business. 

Neto Advertising Literature 

American Di-Electrics, Ltd., Brook
lyn, N. Y., has issued a pamphlet, de
scribing briefly its principal products, 
entitled "Electrical Insulation made by 
Electrical Engineers." This is also 
known as Price List 123. 

Foamite-Childs Corporation, Utica, 
N. Y., issues the "Industrial Fire Chief" 
"in the interest of fire protection engi
neering." 

National Tube Company, Pittsburgh, 
Pa., has issued the "Seven Wonders of 
Wrought Pipe." With the aid of pic
tures and descriptive matter the im
portance of each wonder is shown in its 
relation to industry as the "seven won
ders of the world" are of importance to 
science and literature. 

The Thermal Syndicate, Ltd., New 
York, N. Y., has issued a 16-page 
pamphlet on Vitreosil data. 
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The big 

idea 
on:the subject of chain winding capacity 

Why do you suppose we keep harping on 
this ''chain winding capacity" business? 

It's because so often we have been unable 
to impress the importance of the subject on 
railway executives, until some unfortunate 
accident has occurred on their own roads to 
show them the light. 

PEACOCK STAFFLESS BRAKES 
can wind up yards of brake chain 

Neither slack nor worn brake shoes can prevent 
effective braking, because there is almost no limit 
to the length of chain which can be wound in with 
the Peacock Staffies. " 7here the ordinary hand
brakes may jam after a few turns, this equipment 

· will take up chain until the brakes take hold. 

Peacock Staffies Brakes have a demonstrated capac
ity for winding in 144 inches of chain. Try your 
hand brakes and see what they will do! 

National Brake Company, 890 Ellicott Square, Buffalo, N. Y. 
Canadian Repres-entative 

Lyman Tube & Supply Co., Ltd., Montreal, Can. 

19 
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for~, j~acon ~ 1Da\'i9 
~ncorporat~~ 

Jengin¢¢fi, 
115 Bromlway, New York 

PIIII.APEl,PIIIA cmrAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON&. PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION;MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMfNTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

E'LECTRICAL-CIVI L-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

RIIPORTS-APPRAISAL0-RATES-OPERATION-SERVJCII: 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Manaoement and Financing of Uttlit{ea and Industrial• 

Youngstown New York 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Manai,lement Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, tranafeTable weekly 
pau. Campaigns bandied to make it a aucceu, 

143 Crary Ave., Mt. Vernon, N. Y. 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers--C onstructors 
Industrial Plants, Building&, Steam Power Plants, Water 

Powers, Gas Plants, Steam and Electric Railroad&, 
Transmis1ion Systems 

43 Exchange Place, New York 

JOHN A. BEELER 
Operating, Traction and Traffic Investigation• 

Routing Surveya-Valuationa-Operation 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT W. HOLST 
Con•ulting Engineer 

Appraiaala, Reporh, Rates, Service lnveatigation, 
Studiea on Financial and Phyaical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

J. ROWLAND BIBBINS 
Engineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Transit Surveya and Development Pro• 
grama, adapting Motor-Transport, R.R. Terminal and 
City Plana. Traffic, Service, Routing, Operation and 
Valuation. EXPERIENCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specializing in Traffic Problems and in Method• to 
Improve Service and Increase 

Efficiency of Operation 

PIQUA, OHIO 

Parsons, Klapp, Brinckerhoff & Douglas 
WM , BARCLAY PARSONS JI, Ill. BRINKERHOFF 
EUGE.'1/E KLAPP W. J. DOUGLAS 

Engineers-Constru.ctors-M anagers 
Hydro-electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLEVELAND NEW YORK 

11170 llanna Bldg. 8 -1 Pine St. 

®) DAY & ZIMMERMANN. INC. 
l!NGINIEJE.R~ 

'D.eJ1J/n, ConJtruction 
'l{eporfJ', t'alualionJ, 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

T he Most Successful Meo in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 
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EDWIN WORTHAM, E.E. 
Conwlting Engineer 

Valuations of Electric Railways and 
Utilities of All Kinds 

Traffic and Operating Studies 

Allison Bldg. Richmond, Va. 

C. B. BUCHANAN 
Prelldenl 

Established Feb. 1013. 

W, H. PRICE, JR. 
Sec•:,•Trea1. 

JOHN F, LAYNG 
Vlco-Pr .. ldonl 

BUCHANAN & LAYNG CORPORATION 
Engineering and Jl,fanagemetit, Constructio11, 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTJ!IIORE 
825 Equitable Bldg, 

Phone: 
Hanover 2142 

NEW YORK 
40 Wall Street 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

KELLY, COOKE & COMPANY 

149 BROADWAY 
NEW YORK 

Engineers 

424 CHESTNUT STREET 
PHILADELPHIA 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 

The Most Successful Men in the Electric Railway · 
Industry read the 

ELECTRIC RAILWAY JOURNAL . 

Every Week 

THE P. EDWARD WISH SERVICE 
SO Church St. Street Railway lnspecHon 131 State St. 
NEW YORK DETECTIVES BOSTON 

When writing the advertiser for Information or 
prices, a mention of the Electrlo Rollwa:r 

loumnI would be appreciated. 

WHEN RAILWAY MEN 
in general, study the question 
of wood durability for other pur
poses, as carefully as Railway 
Signal men have studied it for 
Trunking and Capping, there 
will be a lot more 

"ALL-HEART" 
"TIDEWATER" 

CYPRESS 
.. THE WOOD ETERNAL" 

used for Fencing, Ties, Car 
Material, Station Construction 
and similar railroad require
ments, to the very great economy 
of the companies using it. 
The long service which '' All
Heart" Cypress gives, 

SA YES LABOR COSTS 
FOR RENEWALS AND 

REPLACEMENTS 
-big items in themselves. 
"All-Heart" Cypress comes 
nearer being decay proof than any 
other wood. 
This mark~ on every tim-

,. ...... U ... Pic()na 

her, board and bundle of Cypress 
is your insurance of true replace
ment economy. 
The data in support .of these 
facts will be promptly furnished 
upon request. 

SOUTHERN CYPRESS MFRS.' ASSN 
12, 5 Poydras Building, New Orleans, La,, or 
1265 Graham Building, Jacksonville, Fla. CH) 
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They did 
could save 

not believe lthey 
$6,000 per mile 

-but experience proved that our claim 
is based on fact 

The first cost of track laid on Dayton Resilient 
Tis is $6,000 per mile cheaper than that laid on 
wood ties on concrete foundation and $2,000 per 
mile cheaper than that laid on wood ties on gravel 
ballast. 

today 
ital cost figures 
:ilient Tie Track Construction 

R_E~i~l ~!b~ ~u~o bJ} !~ 
track and better track for the 

same money - or the same amount of 
track for far less money. 

Consider the saving of $6,000 per mile 
in concrete roadbed. Considerable. 
Yet there are reliable figures from 
Resilient Tie jobs in many parts of the 
country which supply evidence that 
this saving has actually been accom
plished time and again. 

But the mere fact that Resilient Tie 
jobs cost less is not enough. You may 
also have absolute assurance that 
Resilient Ties actually provide better 
track than wood ties. Accurate statistics 
show that not only is maintenance cost 
greatly reduced, but that the resiliency 
of these modern ties effects a consider
able ·saving in repairs on rolling stock 
- with less jarring there is less wear, 
and less wear means longer-lived cars 
and reduced costs. 

THE DAYTON 
MECHA..~ICAL TIE CO. 
706 Commercial Building, Dayton, Ohio 

Canadian Representative: 

Lyman Tube and Supply Co., Ltd., Montreal, Quebec 
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Promoting Co~operation and 
Fair Competition 

A B P Standard No. 8 
"To CO-OPERA TE with all organ
izations and individuals engaged in 
creative advertising work." 

T HE distance between buyer and seller 
must be shortened; the road-wav 

which leads from producer to the final 
consumer must be made straight, broad 
and smooth; the cost of distribution must 
be reduced-that is why we pledge our
selves to co-operate with all others en
gaged in creative advertising work. 

higher plane and make it more efficient. 
Recently we conducted in the larger cities 
a 6 • months course in Publishing and 
Advertising which was attended by over 
1000 employees of our various papers, 
and for which the students paid over 
$60,000.00. 

We believe that advertising is an 
economic force, a piece of improved sales 

. machinery which, properly employed, 
becomes a boon to business and society. 

As an organization we are active mem
bers of The Associated Advertising Clubs 
of the World, Chamber of Commerce 
of U. S. A., and of the Audit Bureau of 
Circulations. Our members are solidly 
behind every movement for better mer
chandising and better selling. 

So we ARE co-operating in every 
movement that will put advertising on a 

A B P Standard No. 9 
"To avoid unfair 

competition." 

FAIR-PLAY is ingrained in the 
American character, and it is one 

of the practical working standards of 
The AB P, Inc. It is enforced, too
if someone's foot slips a little, he is 
brought back into line with kindly 
but insistent firmness. 

Concretely, our idea of fair com
petition is to see who can build the 
most, not who can tear down the 
most, but this involves no easy 
tolerance of evil practices, whether 
in pub 1 i sh i n g or the fields we 
serve. 

If you have read the preceding advertisements in this series, you will 
begin to understand that the A BP papers are of superior merit, 
because they are built upon the solid rock of right principles. 

THE ASSOCIATED BUSINESS PAPERS; INc. 

HEADQUARTERS: 
JESSE H. NEAL, Exec11tive Secretary 

220 WEST 42nd STREET NEW YORK CITY 

The ELECTRIC RAILWAY JOURNAL is a Member of the A. B. P., Inc. 
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.CIRVINGTON 
Products . 

Varnished Silk 
Varnished Paper 
Black and Yell ow Varnish ed 

Cambric 
Straight and Bias Varnished 

Cambric Tapes 
Flexible Varnished Tubing 
Special Folded Paper for Coil 

Windings 
Transformer Leads 
"Cellulak" 
Special Adhesive 
High Dielectric Paper 
Insulati·ng Varnishes and Com-

pounds 
"lrv-O-Slot" Insulation 

Seven factors of 
Quality 

High Dielectric Strength 
High Resistance 
Flexibility 
Non Hygroscopic 
Heat Resisting 
Chemically Neutral 
Maximum Elasticity 

There is time 
before snow flies 
to fix up your motors 
Don't risk any pull-ins this winter on motors t hat can 
be placed in weather-proof condition at a small expense. 

Old armature coils replaced here and there; a few new 
field coils and a good cleaning, dipping and baking will 
put your motors in good shape before the snow flies. 

Just follow the Irvington Specification. I. I rv-O-Slot 
for the slots. 2. Irvington Seamless Bias Tape for the 
coils. 3. Motor Parts, Rotors, Stators, Fields, Arm
atures, impregnated with Irvington Insulating Varnishes 
and Enamels. 

No hardship on your men in the shop. ·No large expense 
and yet you'll stop the needless pull-ins. Place your 
order today. 

IRV IHG-TON VARNISH & INSULA TOR @· 
Irv~f-o n,HewJers ey. 

Established 1905 

Sales Repreaentatives: 

Mitchell-Rand Mfg. Co., New York 
T. C. White Electrical Supply Co., St. Louis 
E. M. Wolcott, Rochest er 

F. G. Scofield, Toronto 

L. L. Fleig & Co., Chicago 
Consumers Rubber Co .• Cleveland 
Clapp & Lamoree, Los Angeles 

and San Francisco 
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COLUER SERVICE 
has placed it high 
among those per-
manent organizations 
recognized as 
National Institutions 

November 10, 1923 
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1 ' 

fil" 111 ould You Hire 
II ' HIM? 

SUPPOSE a man with references from some of the best known companies in the United 
States asked for an interview so that he could show you how he could stimulate production, 

eliminate discord and create goodwill in your o-rganization. You would give him the time to 
outline his proposition; you would doubtless employ him, and feel fortunate in securing his 
services. 

We have a plan to minimize discord, promote goodwill, and stimulate production, which 
we would like to present to you. This plan has been endorsed by 5,000 weil-known employers, 
some big, some small, some moderate in size. It is time-tried and result-tested. It is now giving 
satisfaction in factories, in stores, on railroads, and in other business organizations. Put it to 
work in your organization and it will: 

Better the relationship between you and your em
ployees and make the adjustment of difficulties 
easier. 

Increase the loyalty of your workers and make a good 
working force a better one. 

Pay from $500 to $5,000 ( depending upon the plan 
you adopt, and the employee's length of service) to 
the family of any worker who dies. 

Provide insurance protection for the families of those 
workers, who, on account of their physical condi
tion, are unable to buy life insurance. 

Attract new workers, and reduce the turnover in your 
present working force. 

Pay for itself by stimulating production and eliminat
ing waste. 

A few of the 5,000 employers using this plan, carrying Group Insurance are: Maryland Refining Company, 
Washburn-Crosby Company, Lehigh Valley Railroad, The Victor Talking Machine Company, American 
Bosch Magneto Corporation, Grinnell Company, The Yale & Towne Company. 

The cost of this plan is approximately 25 cents per employee per week- about one per cent 
of payroll. 

This portfolio, giving · a compre
hensive, yet brief exposition of 
Group Insurance, has been pre
pared for executives. 

THE TRAVELERS INSURANCE COMPANY 

Hartford 

T HE T 

Send for your copy today. Have your 
stenographer write on your business 
letter-head. Your request will not 
obligate you in any way. 

E 

THE TRAVELERS INDEMNITY COMPANY 

Connecticut 

L E R s 
ACCIDENT, LIFE LIABILJTY. HEALTI', AUTOMOBILE, STEAM BOILEI., COM PENSATION, GR OUP. BURGLAa.T. PLATE GLASS. AIRCKAPT, MACmNEKY 
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Why pay more? 

mECAUSE the little more you pay 
for BOYERIZED parts is really 
less in the long run. Figure the 

final cost advantage of parts that wear 
three to /our ti11ies longer. Then realize 
that BOYERIZED parts have proven 
conclusively that they possess this extra 
wear resistance. BOYERIZING gives 
a glossy armorplate surface that's hard 
as flint glass, without impairing the 
toughness of the centre steel. 

The McArthur Turnbuckle, illustrated, is but 
one of the BOYERIZED Family. It requires 
only a small hand wrench to get a grip that 
"stays put." One full tooth exposed at the end 
of each section acts as a cutter in removing ice 
or caked mud. 

BOYERIZE! 

Bemis Car Truck Company 
Electric Railway Suppliea 

Springfield, Mass. 
REPRES~;NTATIYF..S: 

Economy Electric Devices Co .. Old Colony Bldg., Chicago, Ill. 
F. F. Bodlcr, 903 Monadnock Bldg., San Franciseo, Cal. 
W. F. McKenney. 64 First Street. Portland. Oregon 
J. H . Denton, 1328 Broadway, New York City, N. Y. 
A. W. Arlin, 772 Pacific El ectric Bldg., Loe AngPlce, Cal. 

The 
McArthur 

Turnbuckle 

Other Members of the 
Boyerized Family 

Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 

Center Bearings 
Side Bearings 
Spring Post Bushings 
Spring Posts 

Bolster and Transom Shafing Plates 
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-the 11ame 
that assures Quality 
to Users of Wheels 

lqf CARNEGIE 
wr Wrought Steel 

WHEELS 

And why 'Wrought Steel'? 

Because, in the special process of manufacture, the 
steel is hydraulically forged under enormous pressure 
and then rolled. There is no possibility of sand spots, 
blow holes and other irregularities that cause breakage. 
The wheel is homogeneous in structure-and can be 
worn to the limit. This thorough preparation of the steel 
explains why Carnegie Wheels meet so satisfactorily the 
heavy demands of modern traffic. 

The wheels that are Safe-the wheels that are Economi
cal because of long service-you can get them by' speci
fying Carnegie Wrought Steel Wheels. 

Carnegie Steel Company 
GENERAL OFFICES: CARNEGIE BUILDING 

434 FIFTH A VENUE PITTSBURGH, PA. 
J 

29 

1652 
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ROLLED STEEL 
WHEE·LS 

Standard Steel Works Company produces 
driving and trailer wheels of the highest 
quality. We commenced the manufacture 
of rolled steel wheels in 1904. Our long 
experience is built into every wheel. 

"{vot only to make better products but to make them better understood
not only to sell but to serve, assisting those who buy to choose as· well 

as use their purchases- this is the privilege, if noi inc practice · 
of all modern manufacturers."- Vauclain. 

November 10, 1923 



November 10, 1923 ELECTRIC RAILWAY JOURNAL 

Right After the Whistle Blows-

How many hundreds of 

people are depending on 

your lines to carry them to 

their homes? How many of 

them crowd into your cars? 

They are in a hurry. 

They want speed and serv

ice I Do they get it? 

Globe Tickets and P. M. 

Coupon Transfers are help

ing many Electric Railway 

- _..,,,...,.,, 
~m~~!,_'i/.¢f'AJ' 
Wtonl .... "lftffttl. ,. 
cn-.:...-0-1~•" ""' 

Operators to give patrons 
service at times like these. 

Nearly half a century of 
real experience in making 
tickets gives us the confi
dence to say that Globe 
Tickets will help you. 

· A word to the wise is suf

ficient. You can profit by 
all of our experience, if you 
will let us help you S(?lve 
your ticket problems. 

Globe Ticket Company, 116 N. 12th Street, Philadelphia, Pa. 
Los 'Angeles New York San Francisco 

Your Passengers Will Enjoy Their Ride On 

Lightest 
Weight 
Stationary 
Steel Stat 

New York 
30 Church St. 

Hale-Kilburn Seats 

Chicago 
McCormick Bldg. 

Especially Designed for 
One Man Safety Cars 

Lightest 
Strongest 
Simplest 
Neatest 

No higher in price than others 
1¥ rite /or particulars 

Hale-Kilburn Company 
PHILADELPHIA 

Richmond 
Mutual Bldg. 

Atlanta 
Candler Bldg. 

San Francisco 
71 First St. 

Los Angeles 
447 E. 3rd St. 

31 
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I c rF., MARI< p 
~Y!~G ~E~,!E 

ABSOLUTELY NON- SLIPPING ALWAYS 

Safety-always and under all weather 

conditions-is the big outstanding feature 

of this all-steel car step. It's permanently 

non-slipping surface is an in-built feature 

- not secured by mats that will wear 

and work loose, or abrasive insets that 

will lose their effectiveness and become 

a menace. And the life of the Safstep 
· is the life of steel- there is no maintenance 

upon it. There is a size to meet any 

railway requirement, and the first cost 

is the last cosJ. Write for Catalog 4A-28. 
-·i; ----------- .. ,, . / 

IRVING )'RON \V(iRKS CO. 
LoNG ISLAND CITY. N.Y;. U.S.A. 

MANUFACTURERS OF 

I 5 TRADEMARK w 
~Y!~ G U~:'«A:1 

THE FIREPROOF VENTILATING FWORING 

~--=- Main Office and Factory : I_ 
519 West 38th St., New York § 

§ DISTRICT ENGINEERS, AND AGENTS: i 
I===== Pit tcburgh , Electrical Engineering & Mf11. Co., 909 Penn. Ave. I=;;;: 

Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile Library 
Building. 

Clernland, Electrical Engineering & Mfg. Co., 422 Union Building. i 
E Buffalo, Electrical Engineering & Mfg. Co., 409 Lafayette Buildin11. 
5 Philadelphia, Electric Power Equipment Corp., 412 North 18th St. I 
§ Baltimore, 0. T. Hall, Sales Engineer, 1926 Edmondson Ave. Ill 
§ Reoere, Ma ... , J. F. Drummey, 75 Pleasant Street. ii 
§ Lo• Angele•, Special Service Sales Co., 502 Delta Buildin11. I 
§ San Francicca, Special Service Sales Co., 202 Russ Building. 
=-~- Toronto, Can., Railway & Power Engineering Corp., Ltd., 131 • 

Eastern Ave. =i 

ffi1111n111111u1111111111111m11111m11111111111u111111111m1111u1111111111111m111111n1111u11111111111111111111111111m11u1111111~ 
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"Quality". 
Cars 

City Cars 

Interurbans 

Safety Cars 

Motor Buses 

Trolley Buses 

ELECTRIC RAILWAY JOURNAL 

l! 

Qualified-
Qualified - by experience, size and es
tablished reputation to render "quality 
service" to electric railway companies. 

Send for circulars. 

St. La\J is Car Company 
St. Lo"is, Mo. 

·rk llirtf..pl~c/j ~I" -tAe SaFe-fy Car• 

"Quality" 
Equipment 

Trucks 
Forgings 
Castings 
Seats 
Rattan 
Metal Trim 
Curtains 

General Supplies 

33 
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Nuttall Pinions are nearly.equal in transverse strength 
and longitudinal strength, due to special processes of 
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This is a 
DOSSERT 

SOLDERLESS 
Cable Tap 

Connecting 
a branch 

lo the main 

Haw the 
big Power 
Co's do it 

There is economy in making 
every electrical connection by 
the Dossert Solderless method
giving greater conductivity than 
the wire itself-and without the 
fuss, danger and damage to in
sulation that high heat imposes. 

The Dossert 15th Year Book 
below illustrates and describes 
the services of the different 
connectors. ~ _ 

T~IS800A 
I = ~=~:::~=~:- Dossert & Co. 
§ 242 West 41st Street i FREE NewYork,N.Y. = 

g,,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nmun1111111111111111111111111111111u11umm11111~ 

g11111nm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'c 

I 
I Standard Underground Cable Co. 
§ Manufacturera of 
§ Eleetrle Wires and Cablea of all kinda; 
§ also cable Terminals, Junction Boxe1, etc. 
E Bolton Phlladelpbl1 Plttsbursh Detroit New York 
; San Franclaco Chlcoso Wuhlngton St. Loula 

F.111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111. 

~111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

AETNA INSULATION LINE MATERIAL 
Third Rall Insulatora, Trolley Bases. Hal"lls and Wheels, Bronze and 
Malleable Iron Frogs, Crossings. Section Insulators, Section Swltche1 

® Albert & J. M. Anderson Mfg. Co. ¼_ 
- - 289-93 A Street Boston, Mass. - -

'\'I 'f Established 1877 
~-...-' Branches--New York, 136 B'wsy 

Phl11delpbl1, o, Real E,t,te Tru,t Bids. Chlraso. I 05 So. I>Mrllom &. 

c••n11111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJJIIIIIIIIIIIIIIIJJIIIIIIIIJIIIIIIIIIIIIIIIIJIIIIIUllllllllllll'J 

I Shaw Lightning Arresters i 
! Standard in the Electric lnduslriu i 
~ for 35 gears ~ 

I Henry M. Shaw i 
~ ISO Coit St., Irvington, Newark, N. J. ~ 
~.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111m11111111111111111111111111111111111111111111111111111111111111ii 

:11111111111111111111111111111111111111111111111111n11u111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111ttHHtf: 

The.Baker 
Wood Preserving Company 

CREOSOTERS 
Washington Court House, Ohio 

Cross Ties 

Lumber 

Bridge Timbers 

Posts 
Piling 

Treated and Untreated 

I If/ e solicit your inquiries 

~ 
~ Creosoting Plant located 
~ Washington Court House, Ohio 
~ On-Penna. R.R., B. & O. R.R., D. T. & I. R.R. 

i Operating Mills in Southern Ohio ~ 

l11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111,I 

!IIIIIIIIIIIIIOIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllll!illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllC. 

I AMELEC~RIC PRODUCTS I 
C BARE COPPER WIRE AND CABLE = 

Rer. u. S. Pat. Office 

Incandescent Lamp Cord 

TROLLEY WIRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER INSULATED 

UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
~ PHILLIPSDALE, R. I. ~ 
~ Bolton, 176 Federal: Chicago, lU W. Adams: ~ = Cincinnati, Traction Bids: New York, Penblns SQ. Bids. = 
~111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111i 

.,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Jl'g 

§ 

- lllliillllil~lllllll!I 1 
I 

Lapp lnsalatorCoJncL,el?(!;,J/.Y. I 
3'111111111111111111111Jit~~1~1~1~171~1~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mn1111~ 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

r GODWIN STEEL Proven by I 
~ PAVING GUAltDS ec!n:;;.1~1; I).!' = vent aeepal'II and = 
§ Adapted to all dlal.ntel'raUon o f § 
§ • street railway pavin1r. § 
§ of r a I I• a D d Write for Illustrated § 
~ pa-,inz, Catalog No. 20. ~ 
§ W. S. GODWIN CO I Race & ~cComu Sta., § i ·• nc. Balhmore, Md. ~ 
.. 11111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111m11111111i 
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rtullfffltfflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllll~ 

I Am erican I 
I Rail Bonds I 
i I 
I ~ 

• ~~~~ STATES I 
TWIN TERMINAL i 
SOLDER ~ 
TRIPLEX I 

Arc Weld and Flame Weld 

Send for ntw 
Rail Bond Book 

5 

i 

~~G~rican Stecel & Wire I 
~ NEW YORK ompany ! 
i -g = - i 
~llllllllllllllllllllllllllllllllUllllllllllllllllllllllllllll11111UIIIIIIIIIIIIIIIIIIIIIUIHllltllUIIIIIIIIIUIIIIIIIIIIIIIIIIIIUIIUIIIIUIIIHllllllllllllla 

1-·;~;;~;~·~·~;~~;:;· .. ·;~~;; .......... I 

I •••~,.,~~~M:INEu•~•~nn,.,., I 
I====_:_ Lowest Cost Lightest Weight 

Least Maintenance Greatest Adaptability 
Catal0&' complete with eng-!neerin&' data sent on request 

;;; 
!§ 

i 
E 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

NewYork City, 30 Church Street 
~11111111111111111111111111111111111111111111m111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111 • 

!"" ...... - ....... C~h;~;;;;~·-........ ~ ... ~ ........... ~ .. -·-.. , 
;_i=_-=_ Automatic Signals 

Charles N. Wood Co., Boston 
~1111111m11111111111111111l1111111111111111111111111111111111111111111111111111111111m1111111111111111n111111111111111111111111111111111111111111111mr111 11, 

1111n11111111111111r111111n1111111111111111111111111111 m1r11111n111111n11111111n1111111111111111111n11111111111111111n1,., 

·- ~.·oA I 
WIRE 

THE AMERICAN 
ASS COMPANY 

cei,: Wa.terbury, Conn. 
IIIIIIIIIIIIIIIIIJUIIIIIIIUIUIIIUIIII 

The Engineer Speaks: 

N achod Headway Recorders are certainly a big 
step towards higher efficiency in the operation of 
Electric Railways. Against the competition of 
both jitney and private automobiles, the real de
terrent is fast service with cars the railway com
pany can afford to run on short headway. 

Exact Operation to Time Points 
will help greatly-a feature that can be made 
effective automatically by the use of N achod 
Headway Recorders. Write for Recorder 
Manual. N achod Signal Co., Inc., Louisville, 

~;; i:.~;'t;:i/f Block Sign,ls ,nd High- I 
Nachod Headway Recorders 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111? 

g,11111111111111111111111111m111111111w•1m11111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111irE 

I==-===- DUNDEE "A" AND "B" FRICTION TAPES I 
Great Adhesive 

~~ ~ Strength 

' 
~~~APE 1 High Quality 

Long Life 
~T,111::011011nt;COMP.UV _, ◄ 
~ ""~~~-"~- ~ Price Right 

THE 0Ko;~?;;;.~,~::~~7 /l,.~., .. '..... I======~ Sales OIJl,ces: . New l"ork--Atlonta-San 1'ranctsca _ 
Agent,: Central Electric Co., Chlcuo, lll.; Pettlniell-Anclrowa 
Ca., Boston. Mau.: The F. D. ,, Lawrence Electric Co., Cln- 11E11.u.s ..... T.on1ce 
clnnatl, Ohio; Novelty Electric Co., Pblledelphla. Pa. 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nu111111111111111111111m::t:,.,..,unHJJIIIIIIIIIIIIIIIIIIIIIU1lllli 

~11111111111111111111111111111111111111u11111111111111m1111111111mmm11111111m11111111111111111111111111111111111111111111111111111111111111111111111111~ 

I. wittrJ;~~ Set"a~~ii:'ihI:bles '========· • Your best insurance against insulator breakage 

"' Hubbard & Company 
§ PITTSBURGH, PA. is 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111m111111111111111111111111111111111111111111111111~ 
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OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllUIIIIIIIIIJlllllll1111f,,i 

SPECIALISTS 
in the 

Design and Manufacture 
of 

§ Standard-Insulated-and § 

I Compromise Rail Joints i 
I The Rail Joint Company i 
i 61 Broadway, New York City I 
s ~ 
t1111111111111111111111111011111111111111111111111111111w1111111111111111111111111111111111111111111111111111111111111111111111111r1111111111111nrm1111111I 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I High-Grade Track I 
I Work I 
; SWITCHES-MA TES-FROGS-CROSSINGS ; 
~ COMPLETE LAYOUTS § 
I IMPROVED ANTI-KICK BIG-HEEL SWITCHES I 
§ HARD CENTER AND MANGANESE § 

I CONSTRUCTION ' 

I New York Switch & Crossing Co. i 
~ Hoboken, N. J. i = s 
lu1111111111111111111111111111111111111111,111111111111111111111,1111111111111111111111111111111111111111111111,11111111111,11111111111111111111111111111111,mu?. 

The Differential Car 
An automatic dump car, an electric locomotive, a 
snow plow, and a freight car-all in one. Big 
savings shown in track con-
struction and maintenance, 
paving work, coal hauling, 
ash disposal, snow removal, ........__ 
and freight transportation. 

The Differential 
Steel Car Co. 

= Findlay, Ohio = 

l ... _ .. _ ... _ ........ -..... -............... -.... -.... -.... -......... _ ..... -.................. ...1 
n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111,! 

; Lorain Special Trackwork i 
§ G. d R ·1 § ~ 1r er a1 s ~ 

I Electrically Welded Joints I 
i THE LORAIN STEEL COMPANY I; 
~ Johnatown, Pa. ~ 
E . El 

i 
sa1 .. ORiee•: § 

Atlanta Chicago Cleveland New York § 
Philadelphia Pltteburrh § 

Pacitle Coan Repruentatio•: § 
§ United States Steel Products Company § 
§ Loe Anrelee Portland San Franel1eo Seattle § 
§ Eitp,,rt Repruentatir>•: § 
~ United States Steel Products Company, New York, N. Y. § 
fi'um111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111~1111111111111111111r. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,. .. 

I l!~;•~~t~;~;~~:i~~;;li;;;~::::::::::::;;ilflr~:" _____ I 
I Special Track Equipment and Layouts 
I of all kinds 

I THE BUDA COMP ANY 
E H (Suburb) J}}" • § arvey Chicago lnOIS 
~IIIIIHIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIJIIIIIIIIIIIIIIIIIUlllll!Jllllllllllllllffllllllllllllllllllli 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllt; 

BARBOUR-STOCKWELL CO. 
205 Broadway, Cambridgeport, Mau. 

Established 1858 

Manufacturers of 

Special Work for Street Railways 
Frogs, Crossings, Switches and Mates 

Turnouts and Cross Connections 
Kerwin Portable CroSS'overs 

Balkwill Artu:ulated Cast Manganese Crouincs 

a ESTIMATES PROMPil Y FURNISHED = 
'WltHIIIHttffHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIHIHIIIIIIIIIIIIIIIIIIIIIII 

~llltlllllllllllllllllllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll! 

I Series Type i 
I Arc Welding and Bonding I 
I Outfit ; 
§ ~ Rugged series resistance coil 

~ ~ 
Fc111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

:lllllllllllllllll11111UllllllllllllllllllllllllllllllllllllllllllilUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\:: 

WHARTON 
Special Trackwork 
For Street and Steam Railway• 

Steel Castings Gas Cylinders 
ORIGINATORS OF 

Manganese Steel Trackwork 

WM. WHARTON JR. & CO., Inc. 
Easton, Pa. 
Other Plant•: 

= T~cr-Wbutoa Ila " IINI c... Tiera - "' Ila Co., :I 
§ mst, Brldao. N. I. Pll1Ja4elplata. Pa. § 
5 Phlladolph11 :a.II It llldlln• Co., 1'1111•~ Pe. ;; 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIRIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIIHIIIIIIIIIIIIIIIIIIIIIIIIHUNHlllllltlttlNi 
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~HIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll;llllllllllllllllllll.lilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllflt 

:=====! THE BABCOCK & WILCOX COMP ANY -_l="==-85 LIBERTY STREET, NEW YORK 

:-

1"=,,,,,,",,,,_ Builders since 1868 of Makers of Steam Superheaters ~=========== Water Tube Boilers ~-~ since 1898 and of Chain Grate 
of continuing reliability S t o k e r s s i n c e 18 9 3 

!==-~=- Iii~~:~~,~. &=:~ ,_ l~itii:-~-· I===_-_ 

,DALLAS, 'l'EX., lWOl Magnolia Bul!d!ng Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 
BoNOLULU. H. 'r .. Casile & Cooke Buildinir SAN JUAN, PORTO RICO, Royal Bank BuildiDS 

- PORTLAND, ORE .• 805 Gasco Building -
~IIIIIIIIHlllllllllllllll)ltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllin;imm~ 

===-

~""=:_;_ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111=• 

A Single Segment or a Complete Commutator 
is turned out with equal care in our ehoil8. The ordera we All 
di1rer onl7 in macnltude: lllllall ordera command our utmoai care 
&nd skill Juirt aa do !arc,, ordera. CAMERON quality &I>I>liee to " 

§=-: every coll or eecment that we can make, as well aa to f/VerJ " 
comumt.ator we build. That'e wh7 10 m&DJ' electric railway men § 
rely abeolutel:v on our name. ! 

I Cameron Electrical Mfg. Co., Ansonia, Connecticut ~ 
t.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 

!!IIIIIIIIJIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIII!!-

~ ; 

I flLL!~.:S .. -· I 
- Electrical Machinery, Steam Turbines, Steam Engines, -I Condensers, Gas and Oil Engines, Air Compre11ors, I 
~ Air Brakes § 
':'1111111111111111111111111111111111111Ulllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111111111111111Hllllllllllllllllllllllllli. 

IRii'~wA~"u:t·,·.:,·:r~llclolMIIPAN~"I 
Sole Manufacturers ~ 

''HONEYCOMB" AND "ROUND IET" VENTILATORS 5 
for Monitor and Arch Roof Cars. &nd all clasees of buildin1111: § 

alto ELECTRIC THERMOMETER CONTROL a 
of Car 'J.'eml)eratures. s 

U.l•l~l Weat 22d St, 'Write for 1328 Broadway ~ 
Chlcaco, m. Catalooue New York, N, Y, § 

..MltttlllllllfflllflllllllllllllllllllllllllllllllllllDIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllii 

1111111111111111111111111111111111111111111uu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

! BUCKEYE JACKS i 
I,,_ h::·~:=~::;::·~;.J~ '=== 

Alliance, Ohio 
~111111111111111111111111111111111111111•11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:!,llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!;ai 

! ·:~i!!~iiii;?~~~;:- i 
E i 
-

§= GENERAL OFFICES: HIU..BURN, NEW YORK a,,_ 
Chicago New York Superior, Wie. Niagara. Falis, N. Y. = Caoadlan Ramapo Iron Worka, Ltd., Niagara Fallll, Ont. ;; = = 

?.i111111111111111n111111111111111.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111E 

g111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

§ Metal Safety Railway Tie Co. § 
~ 522 North American Bldg., Philadelphia, Pa. ~ 

I ,:::;1r~~::f.A:~f::~O& I 
§ Ask for circular on either type. Prices upon application. § 

l. i;.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111u1111111111~ 

Q g1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111,11111111111111111111111111111111111111111a I ............ MANI .....,,., ....... EVER 'N:.""" ! 
l .. ~ .... '.'.".!-~~~.:: ... :. .. ~~~::.~.:=~~::::.; ... =:4I~~J 

i ~IUlUJUlU~ Car Heating and Ventilation ~========-- ! ~ "OSKELITE" i i :zm-e- are two of the winter problems that :vou must 5 s· 

1
. 
0
. ~--:\ 5 E -;:: settle without delay. We can show you how § Thi Jtop Light for street cars. Oper- 5 

I ~ ~ ~o..:"f: t~':8t1~~ ~~et";!~~ ~~e:'dr ~ '·· ' ·. _.··-,. -•· _.· :•~ ates fro'll brake system. Details on re- ~ 
~ =: 5i next winter. Write for detalle. = § _ ~ quest § 
I ~ · · E The Peter Smith Heater Company ~ ~ § The Oskel Equipment Co. ~ 
i n711111111nl\'-. 6209 Hamilton Ave., Detroit, Mich. ~, ;; 940 McCormj-::k Bldg., Chicago, Ill. § 
lmm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. ~11111111111111111111111111111111111n11111111111111:n111111111111111n11111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111P 

-,os·1tR·"··s'tJPERH'EifERS'l 
A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits I 

POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK 
-r Boston Philadelphia Pittsburg-h Kaneas City DBl:1as Chicago San Francll!CO London, Enr. 

----I-NIIIUIHIIH11111111111111tlllllllllllll11111Ulllllllllll1111HIIIIIIIIIIIIDlllllll11111111111t1111Hlllllllllllllllll1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HlllllllllllllftllllllllllllllllllllUIIIIIIIIIIIIIIIIIIHIIHIIIIIUIII~ 
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! 
I 
I 
= 
~ 

Strong And compact. Ideal 
where heavy lifting must be 
done frequently, speedily 
and with highest efficiency. 
Made in copacities from ¼ 
to 20 tons. 

Write for Catalog 5-B 

FORD CHAIN BLOCK CO. 
2nd & Diamond Sts., 

Phila., Pa. 
Ooersea., Repre.sentalloe: Allied 
Machinery Co. of America, SI 
Chambers St., New York, N. Y. 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nC 

~lllltllllHIIIIIIIIIIIIIIIIIIIIUIUIUIIHIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfflllllllllllllllllllllft; 

i lnternat1'onal 

I M,d, in :::~:::: ,nd Sus 
= to meet the requirements of 
~ service on street and city system. 
~ Complete line of registers, I ====:t ::~~u:~:: ans~l~i:: fit:i:~~ t s for 

l=_~= T:: ;:terna:::::l ;:;i::e:~:~• ,. 
15 South Throop Street, Chicago, Illinois 

~IIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~IIIIIIIIIIIIII?. 

!!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllllllllllllllllllll!lllllllllllllllllllllll1IIIJIIIIIIIIIIII~ 

! -~-.•~""'~w11.~--...,'tt; .. 'T,.•-- --.. ..._ Gets Every Fare ! 
~ PEREY TURNSTILES ~ 
! or P ASSIMETERS i 

!= .. = ;:r:;m ;a:~f::~;tc:1: I== 

30 Church Street, Ne-,, York City · 
;1nn1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 mr 

in11,n111111111111111111111111111mm1n1•~m1m11111111111111111111111111H111111111111111111111t1111m11111m,11m1111111hllllllllllllllll1nlllllMlli 

= 

Fa?~~g~s~ers I 
Ohmer Fare Registers offer the only safe and I 
~~:i~::;;~::::~-::s~n:,:~::,,:::: :II::: I 
sale of electric Railway Transportation. = 

They are made in many types and sizes. 

Ohmer Fare Register Company 
Dayton, Ohio, U. S. A. 

f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

= 
= 

CLEVELAND 
FARE BOXES 

always 

Fit the Fare and 
= Fare Collection System i 

I=====- The Cle:~=-~-~r ~~~-Box Co. !====_:= 

Canadian Cleveland Fare Box Co., Ltd. 

Preston. Ontario 
:5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

:,:!llt'IIIIJIIIIJJIIIIIIIIIIIJll1l1IIIIIIIIIIIJIIJIIIJIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIJIIIJIIJIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

~ SAMSON SPOT WATERPROOFED TROLLEY CORD 
§ 

I Trada Mark Retr. Pat. 
~== Made of extra quality stock firmly braided and emoothly finished. 

Carefully inspected and g-uaranteed free from flaws. = Samples and Information gladly sent . 

i§ SAMSON CORDAGE WORKS, BOSTON, MASS. 
~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllUlllllll'fllllli 
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1111 iililiilil 

SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES-EQUIPMENT 

UNDISPLAYED-RATE PER WORD : 
Po1i Uon1 {fonted. 4 cents e word. minimum 

't 5 cents an 1n1ertton. payable tn advance. 
Ptlitio111 Vacont and all other c1aultlcat1ons. 

8 centis a word. mtnlmuni charge $2.00. 
Propo1ala. 4 O cent• a line an tn1ertfon. 

................... u .. ,nuuu1nu1u111111111u11u u11u11n1n1 uu1u1un1nnu11un1n1111uun.,.; 

The Searchlight 
Section of this 
pCJ.per 

is devoted exclusively to 
the advertising of idle 
used and surplus new 
equipment, and all other 
business "Opportunities" 

identified with the field 
covered by this paper. 

Buyers and others co 
suit "Searchlight" a 
for what they want. 

= 

You can reach them 
quickly and at small cost 
throu gh an advertise- ~ 
ment in the Searchlight I 
Section. 

0310 
\ 

~IUIIIIIU IIU U III UI IIII IIIIIIII II IIIII I IIIIIIIIIIIIUIII IIIUUIUIIIUUIIIIIIIIUIIIIIIIIUlllllllllli 

INFORMATION: 
Bo~ Number, in care or eny or our offices 

count 10 words sdditlonal tn undleplayed ads. 
D!lcounl or 10% ir one payment 19 made In 

advanre for four conaeculi \'e tnsertions or 
.undtsplaytd ads tnot including Prot>03Bl1 ). 

POSITIONS VACANT 

COMPETENT general superintendent 
wanted. age between 30 and 45 years, 
City system, about 30 miles of track, lo
cation, Williamsport, Pa. Give full 
outline of experience, references and 
salary desired first letter. P. 0. Box 371, 
WiJllamsport, Pa. 

POSITIONS WANTED 

ELECTRIC arc welder1 experienced in joint 
welding, bonding ana surface work. qan 
furnish good references. Open for im
mediate employment. P \V-618, Elec. Ry. 
Journal, Leader-News Bldg., Cleveland, 
Ohio. 

MR. MANAGER, are you In th!; field for a 
superintendent of transportation? It so, 
you should realize that practical experi
ence ls an Important factor in the suc
cessful handling of this department. The 
writer of this ad h a s a proven S!J,Ccessful 
record of nineteen years on. city, sub
urban and Interurban properties and can 
furnish high grade refeernces as to char
acter and ability to ge t r esults on any 
property regardless of s ize or condition 
of same; at present with large property; 
personal reasons for ma king a cha nge. 
PW-617, Elec. Ry. Journal, Real Estate 
Trust Bldg., Phlla., Pa. 

DISPLAYED-RATE PER Il'iCH: 
l to 3 lnchee., .••••••••••• $4.50 an tnrh 
4 to 7 lnchee .............. 4.30 an Inch 
8 to 14 tnchea .............. 4.10 an Inell 
An adoertilinq inl'h hi measured ve:11c1111ly on 

one column, 3 cotumns-30 tnchH-to a 0111:e. 

E, R. J • 

l .. :i~ii~ !l!!~~i'l 
=:.1111111111111111111111111111111111111111u111111111111111111111111111J11111u1111111111111u1111111u111a 

f=====_-=:====· ..................................... R.:A.'iL·s ..................................... ~ 
, Cars, Locomotives, Tanks, Steel Piling 

F airbanks-Morse standard gag,, Gasoline 
Motor Car; sea ts 3-l people. 

WALTER A. ZEL."-ICKER SUPPLY CO. 
St. Louis, Mo. 

;iu,111111111111111111111111111111111111111111u11111111111N11n1111n111n1111111111111111111111111111u .. 

i====::=== .. - .............. -~Jt;;E~~ ......... •::::aulnnu. 
, 11-Form 8 Tomlinson Automatic ,_,. 

Couplers. 

TRA"SSIT 1'~QUll')IENT CO)IPANY 
601 Fifth Avenue, New York. 

~u1111111111111•11111111u111111111111111111111111111u1111111111u1111u111111111111111111111111111u.u~ 

•11111111111111111111111111111111111111111111111111,11111111111111111111111111111111111111111111111111111, .. 

FOR SALE 

50-G. E. No. 80-A Motors. 
SO-Controllers, K-28-B; K-12. 
35-B-2 Compressors. 

ELECTRIC EQUIPl\lENT CO. --~=-

Commonwealth Bldg., Philadelphia, Pa. 
~1111111,,u11111111111111111111111111111111111111111 , ,1111nu111111111111111111u1111111111111111111111i 

:!QIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIJIIIIIIIIIIIJIIIIIIIIIIIIIIIIIJIIIIIIIJIIIJIII'~ 

~ B. A. Heaeman. Jr .• President Cherte11 C. Castle, Ftnt ':fce-Preddent ~ 
Harold A. Hegeman. Vtce-Prealdent. Tree 1. and Acttnc Sec 1 E 

Grand Central Terminal, 452 Lexington A ve., Cor. 45th St~ N. Y. 
BRANCH OFFICES: 

lined w ith 

N ation:i· ;:•i;::::;•A~;ini;:ce Co. I=========: 

Mun1e1 Bli~,t~C~i;!~onoP.·if.·tiw~~OE~~~~: :i~~"::'i':~.:~~•:il'. llmman-

RAIL WAY SUPPLIES ===~==; AJAX BULL BEARING ALLOY 
BETTER THAN BABBITT 

Wear, Longe,...._Runs Cooler- Costa Less 

THE AJAX METAL COMPANY 
E•tabli•hed 1880 

Main Office and Works: Philadelphia, Pa. 

New York Chicago B o1ton Cleveland 

•n1111111111111111111111111m 1111 11111111111111111111111111111111111111n1111111111 111 11111111111111111 111 11111111111 111 1111111 1111111 111 1111 1111111111111111111F. 

e111111111111111111111111111111111111111111111111111111111111111111111111 111 11111111111111111111 11111111111 111 11111111111111111111111111111111111111111111111111111~ INL .. VENTILATORS ; 
i • for Elect ric R&llwaya and Motor Buses. § 
- Unexcelled for venUiatlon and appearance. = 
~ Writ• for n•w cataloou• § 
~ THE NICHOLS-LINTERN COMPANY i 
~ 7960 Lorain Ave., Cleveland, Ohio S 
-,- N•L Prod..m manufac'1lrod and rold tn Canoda b~ S 

Railway and Power E n,:lneering Col'!> oratlon, L td. s 
131 Ea1tom A,eoue. Toronto, Ontario i: 

A111111111A1n1111111n111n1111111111111111111111111111111u1111111111111111111111111111111111111111111111111 1111u111111111111111111111111111111111111111umu il 

Tool Steel Geara and Pinion• Power Savior; and ln3)lectton 
Pittsbur1th J,'orce & Iron Co.•• !lletere 

Products Fort Pitt Sprlo,: & lllfc. Co., 
Anglo-American Vamleh Co., Springs 2 

Vorni•hee, Enarnele, etc. C-H Electric Renters §,.., 
National Hand Bolde Garland Ventllaton, 
Drew Line l\Iaterlal & Rallwa7 1':·Z Cur Control Corp. Safet.1 = 
Oe~~~!a

1
~:J'ni one r.1~'1.~~~lnum Field Coils ;=== 

Tarnetlle Car Corporation-Turn• J,'laxllnu m Insulation 
&tiles Natloaal Safety Car Eqalpmmt 

Econorny Electric Device• Co. Co.'e One-llan Safety Can ~=-
Andenon Slack AdJastera 
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Ad,·ertlslng, Street Car 
Collier, Inc., Barron G. 

AJr R,,oeh·ers & Aftercoolers 
Ingersoll-Rand Co. 

Anchors, Guy 
Eltc. Service Supplies Co. 
01-Jo Brass Co. 
Standard Steel Works Co. 
Westinghouee E. & M'. Co. 

Armnture SIMP Tools 
Elec. Service Supplies Co. 

Automatic Return Switch 
Stands 

Ramapo Ajax Corp. 
Automatic Safety Switeh 

8tRndS 
Ramapo Ajax Corp. 

Axles 
Bemis Car Truck Co. 
Standard Steel Works Co. 
St. Louis Car Co. 

Axles, Car Wheel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Westinghouse E. & M. Co. 

Babbitt Metal 
AJax Metal Co. 

Badges and Buttons 
Elec. Service Supplies Co. 
Intematlooal Register Co., 

The • 
BeRrlng:s and nearing !lletals 

Ajax Metal Co. 
Bemis Car Truck Co, 
General Electric Co. 
Gilbert & Sons B. F. Co., A, 
St. Louis Car Co. 
Westinghouse E. & M. Co. 

Benriogs, Center and Boller 
Side 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Appuatus and Supplies Used by the Electric Railway Industry with 

NBmes of Manufacturers and Distributors Advertising in this Issue 

Bu•hlngs, CRSe If ardeoed and 
~langa.nese 

Bemis Car Truck Co, 
Brill Co .. The J. G. 
St. Louis Car Co. 

Cables. (See Wlres and 
Cnbles.) 

Cambric Tapes, yellow and 
black varnished 

Irvington Varnish & Ins. Co. 
Carbon Broshes (See Brushes, 

Carbon) 
Cars, Dump 

Differential Steel Car Co. 
St. Louis Car Co. 

Car Lighting Fixtures 
Elec. Service Supplies Co. 

Cnr Panel Safety Switches 
Consolidated Car Heati'g Co. 
Westinghouse E. & M. Co. 

Ca.rs, Passenger, Freight, Ex .. 
press, etc. 

Amer. Car Co. 
Brlll Co., The J. G. 
Kuhlman Car Co., Q. C. 
M'cGuire-Cummlngs Mfg. Co. 
National Ry. Appliance Co, 
St. Louis Car Co. 
Wason Mfg. Co. 

Cars, Gas, Rall 
St. Louis Car Co. 

Cnrs, Second Hand 
Electric Equipment Co. 
Transit Equipment Co. 

Cars, Self-J>rol)f'lled 
Gener al Electric Co. 

Car Signal System 
Fahnestock Elect. Co. 

Castings, Brass, Composition 

A%/~ft~ Co. 

Commutators or l'a.rts 
Cameron Elec'I Mfr. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Compressors, Air 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compressor•, Air Portable 
Ingersoll-Rand Co. 

Condemmrs 
Alita-Chalmers Mfg, Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M'. Co. 

Condenser Pape,rs 
Irvington Varnish & Ins. Co. 

Connectors, flolderless 
Dossert & Co. 
Westinghouse E. & M. Co. 

Connectors, TraJler Car 
Consolidated Car Heat. Co. 
Elec. Service Supplles Co. 
Ohio Brass Co. 

Controllers or Parts 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Controller Regulators 
Elec. Service &upplles Co. 

Controlling f;ystern• 
General Electric Co. 
Westinghouse E. & M. Co. 

Convertfars, Rotary 
Allis-Chslmers Mfg. Co. 
General Electric Co. 
Westinghouse E . & M. Co. 

Co11per Wire 
Anaconda Copper Mining Co. 

Drills, Rock 
Ingersoll-Raad Co. 

Drills, Track 
Amer. Steel & Wlre Co. 
Elec. Service &upp!ies Co. 
Ingersoll-Rand Co. 
Ohio Brass Co. 

Dr,rers, Sand 
Elec. Service Supplies Co. 

Ears 
Ohio Brass Co. 

Eleetrlcal Wires and Cablea 
Amer, Electrical Works 
Amer. Steel & Wire Co. 
Roebling's Soris & Co., J. A. 

Electric Grinders 
Railway Track-work Co. 

Electrodes, Carbon 
Railway Track-work Co. 

Electrodes, Steel 
Railway Track-work Co. 

Enamels 
Beckwith-Chandler Co. 

Engineers, Consoltloc, Con• 
traetlng and Operating 

Alllson & Co., J. S. 
Archbold-Brady Co. 
Arnold Co., The 
Beeler, John A. 
Bibbins, J. Rowland 
Buchanan & Lay Corp. 
Day & Zimmerman, Inc. 
Drum & Co., A. L. 
Ford, Bacon & Davis 
Hemphill & Wells 
Holst, Engelhardt W. 
Jackson, Walter 
Kelly Cooke & Co. 
Ong, Joe R. 
Parsons, Klapp, Brinkerhoff 

& Douglas 

Baldwin Locomotive 
Stucki Co .. A. 

Dells and (lungs 

Anderson Mfg. Co., A. & 
J. 1\I. 

Works Castings. 'Grav Iron and Steel 
Bemis Car Truck Co. 

Cord, Bell, Trolley, Register 
Brill Co., The J. G. 
Elec. Service Supplies Co. 
Intemat'I Register Co., The 
Rocbllng-'s Soos Co., John A, 
St. Louis Car Co. 

Richey, Albert S. 
Sanderson & Porter 
Sangster & Co., A. 
Stevens & Wood 
Stone & Webster Brill Co., The J. G. 

Consolidated Car Heati'g Co. 
Elec. Service Supplies Co. 
St. Louis Car Co. 

Boilers 
Babcock & Wilcox Co. 

BoD1llng Apparatus 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Ohio Brass Co. 
Railway Track-work Co. 

Bonds, ltall 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Westinghouse E. & M. Co. 

Brackets and Cross Arms 
(See also Poles, Tl.,,, 
Posts, Etc.) 

Elec. Ry. Equipment Co. 
Elec. Service &upplles Co. 
Hubbard & Co. 
Ohio Brass Co. 

Brake Adjusters 
Nat!ooal Ry. Appliance Co 
Westinghouse Tr. Br. Co. 

Brake Shoes 
Amer. Br. Shoe & Fdy, Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co .. The J. G. 
St. Louis Car Co. 

Brakes, Brake Systems and 
Brake Parts 

Allis-Chalmers Mfg. Co. 
Bemis Car Truck Co. 
Brill Co .. The J. G. 
General Electric Co. 
National Brake Co. 
St. Louis Car Co. 
Westlnghouee Tr. Br. Co. 

HrusheA, Cnrbon 
General Electric Co. 
Jeandron, W. J, 
Le Carbone Co. 
Morganlte Brush Co. 
Stackpole Carbon Co. 
U . s. Oraphlte Co. 
Westinghouse E. & M. Co. 

Brushes, Graphite 
U. B. Graphite Co. 

Brmh Ilold•rs 
Andel'80n Mfg, Co., A. & 
J. M, 

Brushes, Wire, Poenmatlo 
Iocenoll-Rand Co. 

Bol!M, Motor 
Brill Co., The J. G. 
St. Lonie Car Co. 

St. Louis Car Co. 
Castings, nialleable and Brass 

Amer. Br. Shoe & Fdy, Co, 
Bemis Car Truck Co. 
St. Louis Car Co. 

Catchers 
Trolle;v 

and Retrievers, 

Elec. Service Supplies 
Ohio Brass Co. 

Co. 

Wood Co., Chas. N. 
Ca lenary Construction 

Archbold-Brady Co. 
Chang:e Curriere 

Cleveland Fare Box Co. 
Clrcu it-Breakers 

General Electric Co. 
Westinghouse E. & M. Co. 

Claml)8 aod Connectors for 
WI res and Ca bl eo 

Anderson Mfg. Co., A. & 
J.M. 

Dossert & Co. 
Elec. Ry. Equipment Co. 
Elec. Ry. Improvement Co. 
Elec. Service Suppllea Co. 
G<,neral Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westlng:house E. & M. Co. 

Cleaners and Scrapers Traek 
(See also Snow-Plows, 

Sweepers and Brooms) 
Brill Co .. The J. G. 
St. Louis Car Co. 

Clusters and Sockets 
General Electric Co. 

Coal an<l Ash Handling (See 
Con.-e,rlog and Hoisting 
.lllachlnery) 

Coll Banding: and Winding 
Machines 

Elec. Service Supplies Co. 
Coils Armature and Field 

Economy Elec. Devices Co. 
General Electric Co. 
Westtairhouse E. & M. Co. 

Coils, Choke and Kicking 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Colo Counting IIIMhloes 
Cleveland I<'are Box Co. 
Iotern'I Register Co. 

Colo Sortlni:: !\Iachlnet1 
Cleveland Fare Box Co. 

Colo Wrappers 
Cleveland Fare Box Co. 

Commutator Slotten 
Elec. Service Supplies Co. 
General Electric Co. 
Westlnghouee E. & M. Co. 

Cnmmntator Truloi:: Dence,, 
General Electric Co. 

Samson Cordage Works 
&ilver Lake Co. 

Cor<l Connectors and Couplers 
Elec. Service Supplies Co. 
Samson Cordage Works 
Wood Co., Chas. N. 

Couplers, Cnr 
Brill Co., The J. G. 
Ohio Brass Co. 
St. Louis Car Co. 

Westinghouse Tr. Br. Co. 
Oranes 

Allis-Chalmers M'tg. Co. 
Cross Arms (See Ilraekets) 
Crosslnir Foundations 
Joteroatlooal Steel Tie Co. 

Crossing, Frog & Switch 

~~:fc.00, AJ~.~ ~0 '8o., Wm. 
Crossing, l\Iangane11e 

Ramapo Ajax Corp. 
Crosslng:s 

Ramapo Ajax Corp. 
Crossings, Track (See TrMk, 

Special Work) 
Crossings, Trolley 

Ohio Brass Co. 
1nrtalos and curtain Fixtures 

Brill Co., The J. 0 . 
Elec. Service Supplies Co. 
Morton Mfg. Co. 
St. Louis Car Co. 

Dealer's lllachlnery 

i1;ioE'lu
1
¥~1~~a ctn. 

Transit Equip. Co. 
Zelnlcker Supply Co., 

Walter A. 

Co . 

Derailing llevlc.,, (See also 
Trac,k Work) 

:O,,ralllog Swltch~s 
Ramapo Ajax Corp, 

Destination Signs 
Elec. Service Supplies Co 

Drtectlve Service 
Wish-Service, P. Edward 

Doors & Door Fixtures 

~~~~r~f ·E~fr1~· c~: 
Hale & Kilburn Co. 
St. Louis Car Co. 

D~i'i1 ~~~a~~ rec1~ 
Consolidated Car Heatl'c Co. 
General Electric Co. 
Nat'! Pneumatic Co., Inc. 

Doors, Foldlnc Vestlbole 
Nat'I Pneumatic Co.. Inc. 
Safety Car Devices Co. 

White Eng. Corp., The J. G, 
Wortham, Edwin 

Engloee, Gas, Oil or Steam 
Allis-Chalmers Mfir, Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M. Co. 

Fnre Boxes 
F.conomy Elec. Devices Co. 
Cleveland Fare Box Co. 
Nat'! Ry. Appliance Co. 

Fences, " 'oven ,v1re and 
IF en re Po~ts 

Amer. Steel & Wire Co. 
Fentlers and 'Wheel Guards 

Brl!I Co., The J. G. 
Consolidated Car Fender Co. 
Elec. Service Supplies Co. 
St. Louis Car Co. 

Fibre and Fibre Tnblng 
Westinghouse E. & M'. Co. 

Field Coils (See Coils) 
Flangeway G oards, Steel 

Godwin Co., Joe., W. S. 
Forgings 

Carnegie Steel Co. 
Frogs &: Crossing•, Tee Rall 

Ramapo Ajax Corp. 
Frogs, Track (See Track 

Work ) 
Fro,:s, Trolley 

Ohio Brass Co. 
FornMeB, Elee 

Pittsburgh Elec. Fw,J.ace 
Corp. 

Fuses and Fuse Boxes 
Consolidated Car Heatl'g Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Fuses, Refillable 
General Electric Co. 

Gaskets 
Power Specialty Qi. 
Westlnghouee Tr. Br. Co. 

Ga&•Eleclrlc Cars 
General Elec. Co. 
Westlngbouse E. & M. Co. 

Gates, Car 
Brill Co., The J. G. 
St. Louis Car Co. 

Gear Blanks 
Carnegie steel Co. 

Oee.r Cases 
Chll!ingworth Mtg. Co. 
Elec. Service Supplies Co. 
Westinghouse E. & M. Co. 

Gears and Pinions 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Nat'I Ry. Appliance Co. 
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Nuttall Co., R. D. 
Tool Steel Gear & P!Dion 

Co. 
Generating- Sets, G'as-Elec:trlc 

General Electric Co. 
Generators 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Girder Ralls 
Lorain Steel Co. 

Gons:- (Sre llells and Gong:s 
Gren••• (See Lubricants) 
Grinders and Grind, Supplies 

Railway Track-work Co. 
Grinders, Porte.hie 

Railway Track-work Co. 
Grin,lers, Portable Electrlo 

RaJlway Track-work Co. 
Grlntllng Bricks and Wheel 

Railway Track-work Co. 
Onard Ra.II Clamp• 

Ramapo Ajax Corp. 
Guard Ralls, Tee Ball & 

lllanganeBe 
Ramapo Ajax Corp. 

Guards, Trolley ' 
Elec. Service Supplies Co. 
Ohio Brass Co. 

Hammers, rneumstlc 
Ingersoll-Rand Co. 

llarl)8, Trolley 
Anderson Mfg. Co .. A.&J.M'. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 
Star Brass Works 
Thornton Trolley Wheel Co. 

Headlights 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
St. Louis Car Co. 

Heaters, Car (Eledric) 
Consolidated Car Heatl'g Co. 
Cold Car Heat. & Ltg. Co. 
Nat'! Ry, Appliance Co., P 
Econom:v Elec. Devices Co 
Smith Heater Co., Peter 

Ilelmets~Wt>lding 
Railway Track-work Co. 

Beaters, Cnr, Hot Alr and 
Water 

Elec. Service Supplies Co. 
Smith Heater Co., Peter 

Hoists and Lifts 
Ford Chain Clock Co. 

Hoists, Portable 
Ingersoll-Rand Co. 

Hydraulic lllachlnery 
Aills-Chalmers Mfg. Co. 

Indicating Signals 
Oskel Equipment Co. 

Instruments !lleaRorlng, Test 
Ing and Recording 

Elec. Service Supplies Co 
General Electric Co. 
Westinghouse E. & M. Co 

Jnsnlatlng- Cloth, Paper and 
Tape 

General Electric Co. 
Irvington Varnish & Ios. Co 
Okoolte Co. 
Staod. Underground Cable 

Co. 
Westinghouse E. & M. Co 

Insulating Silk 
Irvington Varnish & Ios. Co 

lnsolatln,: Varnishes 
Irvington Varnish & Ins. Co 

Insulation (See also Paints) 
Electric Ry. Equipment Co 
Elec. Service Supplies Co. 
General Electric Co. 
Irvington Varnish & Ins. Co 
Okonite Co. 
Westinghouse E. & M. Co. 

losulntora (See also Line 
!llaterlals) 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electrle Co. 
Irvington Varnish & Ins. Co 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Insolalor Pins 
Elec. Servire Supplies Co. 
Hubbard & Co. 

Insulators, High Voltag~ 
Lapp Iosulator Co .. Ioc. 

Immranee 
Travelers Insurance Co. 

.Jaeke (See also Cranes, 
Hoists and Llfh) 

~~~!eb~. Jack Co. 
Elec. Service Snpplles Co. 

.Joints, Rall 
(See R&ll Joints) 
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CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 
= COST LESS PER CAR MILE I 

W.J.Jeandron I 
345 Madison Avenue, New York I 

Pittsburgh Office: 634 Wabash Bldg. § 
= Chicago Office: 1657 Monadnock Block I 
~ San Francisco Office: 525 Market Street ~ 
§ Canadian Dlstrlhuton: Lyman Tube & Suppl:, Oo., Ltd., § = l\lontreal and Toronto = 
a 5 
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Traction Experts Sing the Praise 
of THORNTON 
Trolley Wheels 

"Best I have ever seen for high 
speed cars,'' says the master~ 
mechanic of the Cincinnati 
Traction Co. "Almost Impossible 
to wear out," says an official of 
the Ohio Valley Electric Rail 
way Co. and so It goes. They 
are built to outlast. outclass and 
outrun all other trolleye--anrl 
they are doing- it.. An lnvestl
iratlon will prove it. 

Thornton Trolley Wheel Co. I 
Incorporated § 

= Ashland, Kentucky § 

l .. m11111,,1111111111,111111111111111111,1111111111,1111111111,111111,11,111,11,111111111,11,1111111111111111,11,111111,111111,11111,11111111111111111111,1111111i 

We solicit a test of TULC 

!l 
on your equipment 

i The Universal Lubricating Co. 
i Cleveland. Ohio 

:Suum1111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111rmm1111111111111111111111111111111111111111111F. 

,, 

"Imperial" Pneumatic 
= Tie Tampers = 

I Reduce track tamping I 
I and maintenance costs. I 
; Ask for Bulletin 9123 ; 

~ INGERSOLL-RAND COMP ANY ~ 
~ 11 Broadway, New York 170-TT ~ 
:a"uu11111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111nm1111111111111111111111111111111mu11i 
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I I 
I s~~ 
i I 'I 07 
I ~ ~~~"'~ ~, 
i t~ ~~t't ~ A. tctof cf 
i .z z jl~~ ~ a:e'}~j, 
= : .:-a- 97 ! ~ -~"<~r ~ j~s~ 
I -a.-uy -
~ V 

I ~~ c«~c\ S1ttl ~ sta( 

I ~.J~OAJ :f ~ 
Tool Sr~. 9u'l)1fy 

I Gear and Pinion Co. I CINCINNATI, o_ 
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Journfll Jloxes 
Bemis Car Truck Co, 
BrUJ Co., J. G. 
St, Louie Car Co, 

Junction Boxes 
Std. Underground Cable Co. 

Lamps, Gnnrds and Fixture• 
Elec. Service Supplies Co, 
General Electric Co. 
Westinghouse E. & M. Co, 

Lamps, Arc & Incandescent 
(See also Headlights) 
General Electric Co. 
Westinghouse E. & M. Co. 

Lamps, Signal nnd lllarker 
Nlchols-Llntern Co. 
Ohio Bras• Co. 

LanlPrns, CJassUlcatlon 
Nlchole-Llntern Co. 

Lhthl nlng Protection 
Elec. Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 
Sh ,.w, Henry M. 
Westinghouse E. & M. Co. 

Line Material (See also 
Hrackets, Insulators, 
Wires, etc,) 

Anderson M!g. Co., A.&J.M, 
Archbold-Brady Co. 
Dossert & Co. 
Electric Ry. Equipment Co. 
Elcc. Service Sup. Co. 
Gen•ral Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

l,orklng Spring Rox•• 
Wharton Jr., & Co., Wm. 

1.nromollvr•, Electric 
General Electric Co. 
McGuire-Cummings M!g. Co. 
St. Louis Car Co 
West inghouse E. 

0

& M, Co. 
LuhrJcat1n,:- En,:int"erR 

Galena Signal Oil Co. 
Universal Lubricating Co. 

I.ubrl<nnt•, Oil and Grease 
Galcnn Signal Co. 
Universal Lubricating Co. 

llfangnnt'Be Steel Castings 
Wharton, Jr., & Co., Wm. 

lllan,:-anese Slee! Guard Ralls 
Ramapo Ajax Corp. 

lllan,:nnese i-teel Switches 
Frogs & Crossings 

Ramnpo Aiax Corp. 
Ill anganese Steel Special 

TrMk 1l'nrk 
Wharton, Jr., & Co., Wm. 

111•ters (See ln•trnmenls) 111 •1er•, Car 'Watl-llour 
Economy Elec. Devices Co. 

lllaldln,:, lllelal 
AIJJs-Chalmers M!g. Co, 

lllotor Ruses (See Doses 
lllotor) • 

lllolor Lead• 
Dossert & Co. 

lllotorH, Electric 
Westinghouse E. & M. Co 

lllntor• Rn<! Generntors S i 
General Electric Co. • e • 

:Motormen's ·sents 
Allfs-ChaJmera M!g c 
Drill Co., J. G. · o. 
FJec. Service Sup Co · 
Heywood-Wakefield Co 
St. Louis Car Co · 
Wood Co., Chas. ·N. 

Nuts and Bolt• 
Allis-Chalmers Mfg Co 
Barbour-&tockwell Co · 
Bemis Car Truck Co· 
Hubbard & Co. . 

Olis (See Lubricants), 
Omnlbus,a (See noses 

J\Jotor) • 
Oxy•Acetylene (See Cutting 

Apparalns, Oxy-Acelylene) 
Parkin,: 

Elec. Service Supplies co. 
Powc_r Specialty Co. 
Westmghouse E. & M. Co. 

Paints Bnd Varnish•• (Insu
lating) 

Irvington Varnish & Ins. Co. 
1,oinfs & Yn.rnlshes. 

Preservafl,·e 
Beckwith-Cbandler Co. • 

Paint. Bnd Varnishes for 
'Woodwork 

llcckwith-Chandler Co 
National Hy. Appliance Co 

Pa,·ement Rreakera 
Ingersoll-Rend Co. 

Pa,·lng Gunrds, Steel 
Godwin Co., Inc., W. S. 

Pnvln,: lllat,rlBI 
Amer. Br. Shoe & Fdy. Co 

Pkkup•, Troll,y Wire 
Elcc. Service Supplies Co. 
Ohio Braaa Co .. 

Pinion Pullers 
Elec. Service Supplies Co. 
General Electric Co. 
Wood Co., Chas. N, 

ELECTRIC RAILWAY JOURNAL . 

Pinions (See Gears) 
l'lns, Case Hardened, Wood 

and lron 
Bemis Car Truck Co. 
Elec. Service Sup, Co. 
Ohio Braes Co. 
Westlnghouso Tr. Brake Co. 

Pipe• Fittings 
Power Specialty Co. 
Westinghouse Tr. Brake Co. 

Planers (See Machine Tools) 
Plales for Tee Rall Switches 

Ramapo Ajax Corp. 
Pliers, Ruhber Insulated 

Elec. Service Sup. Co. 
PnenmaUc Tools 

Ingersoll-Rand Co. 
Pole I..lne Hardware 

Ohio Brass Co. 
Poles, lllrtal Street 

Elec. Ry. Equipment Co. 
Hubbard & Co. 

Pole Reinforcing 
Hubbard & Co. 

l'ol•s & Tl•s Treated 
Bell Lumber Co. 
Baker Wood Preserving Co. 
International Creosoting · & 

Construction Co. 
Poles, Ties, Posts, Piling & 

Lumb~r 
Baker Wood Preserving Co 
Bell Lumber Co. 
International Creosoting & 

Conatructfon Co. 
Poles, Trolley 

Beil Lumber Co. 
Elec. Service Supplies Co. 
Nutt:.11 Co., R. D. 

Pnl••• Tnbulnr Steel 
Elec. Ry. Equipment Co. 
Elec. Service Sup. Co. 

l'onelnln S1,eclnl 111gb 

Lig~nI~~ulator Co~ Inc. 

Pnthe11ds 
Okonite Co. 

Pnwer Sa, ·ln,=- Dtn'ltes 
Economy Elec. Devices Co. 
National Ry. Appliance Co. 

PrNsoro Rp,gulntors 
General Electric Co. 
Ohio Brees Co. • 
Westinghouse E. & M. Co. 

PomJl8 
Allis-Ch:.lmcr• Mfg. Co, 
Ingersoll-Rand Co. 

Pumps. Vocnum 
Ingersoll-Rand Co, 

Pnnthf'•, Tl<k.-t 
Bonney-Vehelage Tool Co. 
Intern'! Rc!<i ster Co., The 
Wood Co., Chas. N. 

Rnll Rrnces & Fnst•nings 
Ramapo Ajax Corp. 

Rall Grinders .(See Grinders) 
Roll Joints 

Carnci:-le Steel Co. 
Rail Joint Co. 

Rall .Jolnh-W,lded 
Lorain Steel Co. 

Ralls, Slee! 
Carnegie Steel Co. 

Railway Pavln,: Guards, Steel 
Godwin Co., Inc., W. S. 

Railway Sol,ty Swllches 
Consolidated Car Heat. Co. 
Westinghouse E. & M. Co. 

Rall Weldin,: 
Railway Track-work Co. 

Rattan 
Briil Co., The J. G. 
Elec. Service Supplies Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
lll cGuire-Cummings Mfg. Co. 
St. Louis Car Co. 

Reglsier• and Flt!lngs 
Brill Co .• The J. G. 
Elec. Service Supplies Co. 
Intern'! Register Co., The 
Rool<e Automatic Rg. Co. 
St. Louis Car Co. 

RelnforrtmPnl, C'oncrete 
Amer. Steel & Wire Co. 
Carnegie Steel Co. 

Rt-pair Shop Appliances (See 
ol"° Coil Rnn,li~g and 
Wlndln,: ~Jachlnes) 

Elcc. Service Supplies Co. 

Re11alr Work (S.,e alHO Coils) 
a~neral Electric Co. 
Westinghouse E. & l\I. Co. 

ReplacC"rS, Cnr 
Elec. Service Sup. Co. 

Rht'011tats 
General Electric Co. 
Westinghouse E. & M. Co. 

Sonders, Track 
Brill Co., The J . G. 
Elee. Service Sup. Co. 
Nichols-Lintorn Co. 
Ohio Brass Co. 
St. Louis Car Co. 

Sash }'lxtnrea, Car 
Brill Co., The J. G. 
St. Louis Car Co. 

Sa•h, I\Ietol, Car Window 
Hale-Kilburn Co. 

Scrapers, Tratk (See Clean
"'" and Scrnpers, Track) 

S.:rew Drh·ers. Rubber 
Jnsolated 

Elec. Service Sup. Co, 
Seaf8 1 Rus 

Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louts Car Co. 

Seals. Car (Sre also Rattan) 
Brill Co, The J. G, 
Hale-Kilburn Co. 
Heywood-Wakefield Co, 
St. Louis Car Co. 

Seat.ing lllnterlals 
Brill Co., J. G. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Serond Hand Equipm•nt 
Electric Equipment Co. 
Toledo & Indiana R. R. Co. 
Transit Equip. Co. 
Z,lnlcker Supply Co., 

Walter A. 
Sha,lrs, Yestlhule 

Brill Co., The J . G. 
ShoveJtt 

Alli••Chalmere Mfg. Co. 
Brill Co .. The J . G. 
Hubbard & Co. 

Side Bearlni::s (i-ee Bearings, 
C•nter and Sid•) 

Signnls, Car Stortln,: 
Consolidated Car Heat, Co. 
Elec. Service Sup. Co. 
Nat'! Pneumatic Co., Inc. 

Signals, lndlcatln,: 
Nichols-Llntern Co. 
Oskel Equipment Co. 

Signal i-ystems, Block 

~~:ho~cr;i1~ nf 116'0.,c~nc. 
U. S. Elec. Signal Co. 
Wood Co., Chas. N. 

Sir;nnl Sysl•ms, Ulghway 
Crossing 

Nachod Signal Co., Inc. 
U. 9. Elec. Si&'Oal Co. 

· Slatk AdJnsters (See Brake 
Adjusters) 

Slag 
Carnegie Steel Co. 

Sl..-t Wh•els and Cutters 
Anderson M!g. Co., A.&J.M. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 

Smok,sta,ks, Cnr 
Nichols-Lintern Co. 

Snow Swe~1>ers, Rattan 
Heywood-Wakefield Co. 

Snow-Plows, Sweepers and 
Rrooms 

Brill Co., The J. G. 
Consolidated Car Fender Co. 
McGuire-Cummings M!g. Co. 
St. Louis Car Co. 

So!Mrln,: and Brazing Ap
pnratus (St'tl Welding 
PrnressN! and Apparatus) 

Irvington Varnish & Ins, 
Co. 

8£~~:ln Ts7e~r3~~ 
Spikes 

Amer. Steel & Wire Co. 

Splicing Compounds 
Westinghouse E. & M. Co. 

Splltlng Sleel'<'S (SNI Clamps 
and Connectors) 

Springs, Cnr an,J Truck 
Amer. Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co., The J . G. 
Standard Steel Wks. 
St. Louis Car Co. 

Sprln kier•, Trn,k and Road 
Brill Co., The J . G. 
McGuire-Cummings M!g. Co. 
St. Louis Car Co. 

81••1 Cn•Ungs 
,'l'harton, Jr., & Co., Wm. 

ReRlstan('f8 St I d ~t I J• d t 
Consolidated Car Heat. Co. M~rt~~1 M!~ Co~o uc 8 

8trps, Car 

Slep•, Safely 
Irving Iron Works 

Stokers, Methanl<al 
Babcock & Wilcox Co. 
Westinghouse E . & M. Co. 

Slop Signals 
Oskel Equipment Co, 

Storage Bntleries (See But
teries, Storage) 

Strain, Insulalors 
Ohio Brass Co. 

Siren,! 
Roebllng's Sons Co., J. A. 

Snbway Grntlng 
Irving Iron Works 

Soper heaters 
Babcock & Wilcox Co . 

Swet'pers, Snow (See Snow 
Plows, Swe«-pers and 
llrooms) 

Swlkbes, Selector 
Nichols-Llntern Co. 

Switches, Tee llall 
Ramapo Ajax Corp, 

Switchf'!!, Tra,k (See Track 
Speclnl Work) 

Swllch•s and Switchboards 
Anderson M!g. Co., A,& J .M. 
Allis-Chalmers M lg. Co. 

~•;;,Jc'iH~1.~ips~
1
:• eo. 

Westinghouse E. & M. Co. 
Tampt"r Tie 

Ingersoll-Rand Co. 
Railway Track-work Co. 

Tapes and Cloth• (See Insn
lating Cloth, Paper and 
Tope) 

T•e Rail Special Track Work 
Ramapo Ajax Corp. 

Telrphnnes and Parts 
Elec. Service Supplies Co. 

Terminals, Cable 
Std. Underground Cable Co. 

Testing Inslrnm,nt• (See In
slruments, EINitrlcal l\leas• 
nrlng, T,sllng, etc.) 

Thermostats 
Consolidated Car Heat. Co. 
Cold Car Heat. & Ltg. Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tlrket Choppers &: Destroyers 
Elec. Service Supplies Co. 

Ti••• All-1\Jetal 
Metal Safety R. R. Tie Co. 

Tl••• Mechanltal 
Deyton Sir.cl Tie Co. 

Ties nnd Tie Rods, Steel 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Ti,.., 'Wood Cross (See Poles, 
Ties, Posts, etc.) 

Tnngue SwilthtM 
Wharton, Jr., & Co., Wm. 

Tnol StN'I 
Carnegie Steel Co. 

Tools, Truck & llli•cellnneous 
Amer. Steel & Wire Co. 
El•c. Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torch••• Ae,tylene (SN, Cot
ting Apparatus) 

Ton·er Wagons and Auto 
Trucks 

Mccardell & Co., J. R. 
Towers and Transmlseloo 

Strndnres 
Archbold-Brady Co. 
Westinghouse E. & 111. Co. 

Track Expansion .Joint. 
Wharton, Jr., & Co., Inc., 

Wm. 

Track Grinders 
Railway Track-work Co. 

Tracklf'Rs Trolley Cars 
St. Louis Car Co. 

Trnrk, Special Work 
Barbour-StO<'kwell Co. 
New York Switch and 

Crossing Co. 
Ramapo Ajax Corp. 
Wharton, Jr. & Co., Inc., W. 

Transfer (See Tlckcts) 

Transf•r Tahl•s 
American Bridge Co. 

Transformers 
Allis-Chalmers M!g. 
General Electric Co. 
Westinghouse E. & 

TrMds, Safoty, Stair, 
Ste11 

Morton Mfg. Co. 

Co. 

M. Co. 

Car 

R••lstanre, Wire and Tube 
General Electric Co. 
Westinghouse E. & M. Co. 

R,trln•ers, Trnlley (SN, 
Calrhf"rs and Retrievers, 
Trolley) 

Morton M!g. Co. 

Steps, Ladder & Slalr, 
Sllppln,: 

Elec. Service Supplies 
Non- General Electric Co. I 

Troll<'Y Bas•• 
Co. 

Irving Iron Works 
Nuttall Co., R. D. 
Ohio Brass Co. 
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Trolley llasea, Relrlevlng 
Elec. Service Supplles Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Trolley nu,,.. 
Brill Co., The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Troll~y l\laferlal, Onrhead 
Ohio Brass Co. 
Elec. Service Supplies Co. 

Trolley, Sime 
Economy Elec. Devices Co, 
Miller Trolley Shoe Co. 

Trolleys and Trolley Syslems 
Ford Chain Block Co. 

Trolley WhN'ls and Harps 
Thornton Trolley Wheel Co. 

Trolley Wheels (See Whttls, 
Trolley) 

Trolley Wire 
Amer. Electrical Works 
Amer. Steel & Wfre Co. 
Anaconda Copper Min. Co, 
Roebling's Sons Co., J. A. 

Tru,ks, Cnr 
Baldwin Locomotive Works 
Bemis Car 'Truck Co. 
Brill Co., The J. G. 
St. Louis Car Co. 

Tubing, Yellow & Black 
Flexible Varnish 

Irvington Varnish & Ins. 
Co. 

Turhhu•s, Steam 
Allis-Chalmers M!g. Co. 
General E1ectrlc Co. 
Westinghouse E. & M. Co. • 

TorbinPS, \\'atf"r 
Allis-Chalmers Mfg. Co. 

~,;;_
0 \t:rvice Supplice Co. 

Percy M!g. Co., Inc. 
Vnlves 

Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Varnished Papers 
Irvington Varnish & Ins. 

Co. 
Varnlsh•d Silk 

Irvington Varnish & Ins. 
Co. 

v;~~stm1 Chandler Co. 
Y,ntllators, Car 

Brill Co., The J. G. 
Nat'! Ry. Appliance Co. 
Nichols-Lintern Co. 
Railway Utility Co. 
St. Louis Car Co. 

w~lded Rall lnlnts 
Ohio Bra,,s Co. 
Railway Track-work Co. 

'W•ld•ro. Portable Eledrlc 
Elec. Ry. Improvement Co. 
Ohio Brass Co. 
Railway Track-work Co. 

W•ldln,: Procf'Hses and 

/i-J'!.a~t•Improvement Co. 
General Electric Co. 
International Oxygen Co. 
Ohio Bra•• Co. 
Railway Track-work Co. 
Westinghouse E. & M. Co. 

'';rl~~gR:~'1:0provement Co. 
Railway Track-work Co. 

Wheel Gna.rdo (See FMlders 
aml '\\'httl GullJ'ds) 

Wheel Presses (See l\Ia.-blne 
Tools) 

"'httls, Car, Cast Iron 
Bemis Car Truck Co. 
Carnegie Steel Co. 
Standard Steel Works Co. 

WhN'ls, Car Slee! & Sl•el 
Tire 

Carnegie Steel Co. 
Whttls, Trolley 

Elec. Ry. Equipment Co. 
Elee. Service Supplies Co. 
General Electric Co. 
Nuttall Co., R. D. 

Whlstlf'!!, Air 
General Electric Co. 
Ohio Brass Co. 
Weatlnghouse E. & M. Co. 

Wire Rope 
Rocbliog'e Sons Co., J. A. 

'\\

0 irrs and Cables 
Aluminum Co. o! America 
Amer. Electrlcnl Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
General Electric Co. 
Kerite Insulated Wire & 

Cable Co. 
Okonite Co. 
Page Steel & Wire Co. 
Roebling's Sons Co., J. A. 
Std. Underground Cable Co. 
Westinghouse E. & 111. Co. 

\\'oud Presen~ath·es 
Baker Wood Preservative 

Co. 
Wondworklni:- ;,\la~.hlnf'!! 

Allis-Chalmers Mfg. Co. 
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I ; Brake Shoes 
A.E.R.A. Standards 

Diamond "S" Steel Back is the Best Type 

SAFETY 
CAR 

D-67 for Narrow Tread! 

Standard 
Patterns 

. for 

D-87 for Wide Treads I 
American Brake Shoe and Foundry Co. ! 

30 Church Street, New York ~ 
332 So. Michigan Av-.., Chicago Chattanooira, Tenn. i 

i...11m11111111111111111111111111m1111111111111111111111111111111111111111111111111111mu11m111111111u11111u11111111111111111111111111111111111111111111~ 
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i The Kalamazoo Trolley Wheels i 
! have always been made -of en- ! 
ii tirely new metal, which accounts § 
§ for their long life WITHOUT § 
11 INJURY TO THE WIRE. Do § 
§ not be misled by statements of § 
§ large mileage, because a wheel § 
§ that will run too long will dam- § 
~ age the wire. If our catalogue ~ 
ii! does not show the style you § 
i need, write us-the LARGEST § 
~ EX C LU SI VE TROLLEY ~ 
j WHEEL MAKERS IN THE § 
i WORLD. § 

I THE ST AR BRASS WORKS I 
i KALAMAZOO, MICH., U. S. A. ~ 
~ttnffflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUllfflftltltllllllllll' 'lllllllllllllllli 

r111n111111111111111111111111uu1111111111,;11mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I ~!a STUCKI I 
I SIDE ~ 
I BEARINGS I = 5 
! A. STUCKI CO. § 
i 011.,., Blda, l! 
i Plttabursh, Pa. § 
~ = 
·-.UIIINIIIIIHIIIHIIIIIHIIIIIIHllllllllllllllllllltlllllllllllUIIIIIIIHIIHIHlttlllllllllllUllllffl'lllllllllllllllllllllllllllllllltlllllllllHllllllli: 

~mm11111111111m11111111111111111111ui1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111u111111111-:.: 

I The Most Successful Men in the Electric Railway I 
~ Industry read the ~ 

i ELECTRIC RAILWAY JOURNAL I 
= = i E 
j Everv Week § 
= = -,m11111111111111mm1111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111 11ii 

CARBON BRUSHES 
for 

~ INTERURBAN i 

I STREET CAR I 
I SERVICE i i Every Brush Fully Guaranteed I 
~ Write today for Catalog B-3 ~ 

I The United States Graphite Company ! 
§ Saginaw, Michigan § 
~ District Offices: ~ 
§ New York Pittsburgh Chicago Denver § I Philadelphia St. Louis San Francisco I 
;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111E 

i I 
i .. , .. ,111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111w··••u111111111111111H1111111111111111111111111111111111I 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 u11111111n1111111N1111111111111111111111111111!l 

I Waterproofed Trolley Cord I 

! :::::::::::::::::::: I 
E E 
§ b the finest cord that science and skill can produce. ~ 
~ Its wearing qualities are unsurpassed. ~ 
~ FOR POSITIVE SATISFACTION ORDER § 
§ SIL VER LAKE § 

i If you are not familiar with the quality you will be I 
§ 1urprised at its ENDURANCE and ECONOMY. § 
§ Sold by Net Weillhts and Full Len,l'ths § 

I SILVER LAKE COMPANY I 
§ Manufacturers of bell, si11nal and other cords. ~ 

§ Newtonville, Mauachu1ett1 ~ 
~111•11111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111ni 



44 ELECT RI C RA ILWAY JOU R NAL November 10, 1923 

Ii ALPHABETICAL INDEX TO ADVERTISEMENTS II 
Page 

A 

Alu Metal Co •••••. • •••••••. 39 
Allls-Chalmera Mfg. Co ..•••••• 37 
Alllaon Co., J. E. • • • . . • • • • . • • 21 
Aluminum Co. of America...... 8 
Amer. Brake Shoe & Fdy. Co ••• 43 
American Car Co. . . . . . . . . • . . 45 
American Electrical Works ••..• 34 
American Steel & Wire Co. • • • • 35 
Anaconda Copper Mining Co. . • • 35 
Anderson Mfg. Co., A. & J. M. • 34 
Archbold-Brady Co •••••••••• ,, 21 
Amold Co., The . • • • • . . . • . . • • 20 

B 

Babcock & Wilcox Co ....••... 37 
Baker Wood Preserving Co ••• , 34 
Barbour-Stockwell Co. • • . • • • . • 36 
Beckwith Chandler Co ..•...••• 39 
Beeler. John A ............... 20 
Bell Lumber Co ..••.........• 44 
Bemis Car Truck Co. . • • . . . . . . 28 
Bibbins, J. Rowland ..••••.... 20 
Bonney Vehslege Tool Co. • • . . . 44 
Brill Co., J. G •••••.•••••••• , 45 
Buchanan & Laying Corp .•... , 21 
Buckeye Jack Mfg. Co ...•••.. 37 
Buda Company . • • • • . • . . . . • • . 36 

C 

Cameron Electric Mfg. Co .••.. , 37 
Carnegie Steel Co. • • • • • • • • • • • ~9 
Chlllingwortb Mfg. Co .•...•. , 44 
Cleveland Fare Box Co. • . . • • • • 38 
Collier, Inc .. Barron G. Co ....• 26 
Consolidated Car Fender Co ..• , 44 
Consolidated Car Heating Co... . 44 

D 

Dayton Mechanical Tie Co., The, 
22,23 

Day & Zimmermann Co., Inc. . • 20 
Differential Steel Car Co. . . . . . • 36 
Doasert & Co • • • . . • . • . . • • . . . . 34 

E 

Economy Electric Devices Co.14, 15 
Electric Equipment Co. . • . . . . . • 39 

P age 

E lectric Railway Equipment Co. 35 
Electric Railway Improvement 

Co .•.•.••••........ . •• , •• 36 
Electric Service Supplies Co •••• 11 

F 

Ford, Bacon & Davis. • . . . . • . . • 20 
Ford Chain Block Co. • • . • . • • . 38 
"For Sa.le" Ads. . . . . . . . . . . . . . 3 9 

G 

Galena-Shnial 011 Co ••...•••.• 17 
General Electric Co .• 18. Back Cover 
Gilbert & Sons Br ass Fou ndry 

Co., A . ••••.. • ••••• ••• •• • • 43 
Globe Ticket Co ..••••. . .••• •• 31 
Godwin Co., W S. . . • • • • . . . • • • 3 4 
Gold Car Heatlni:- & Ltir. Co .• •• 3 7 

H 

Hale-Kilburn Com pany. . . . . . • • 31 
"Help Wanted" Ads ..•• • ;, .•. . 39 
Hemphill & Wells •..• , , • • , , • • 20 
Heywood-Wakefield Co . •.. ..... 38 
Holst. Enirlehard W .. . , •.• , . • • 20 
Hubbard & Co .... . .. . . .. .. . . 3 5 

Ingeraoll-Rand Co . . . . . . . • • • • • 41 
International Creosoting & Con-

struction Co. . • . . . . . .. • • . . • 12 
International Regist er Co., The. 38 
International Steel Tie Co...... 9 
Interurban Ry. & Term. Co., Re-

~,eiver .......••....••••.•. 39 
Irving Iron Works Co . • . • . . • • . 32 
Irvington Varniah & Insulator 

Co ............ .. ........ . 25 

Jackson, Walter . •. •...••••••• 20 
Jeandron, W. J ..•••• , , • . • • . . . 41 

K 

Kelly. Cooke & Co ..• ••. . ... , • 21 
Kuhlman Car Co . •... •• .. .. . , • 46 
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I Northern CEDAR POLES Western I 

I ~· ;·:~~ ·(vn~~!i~~:;~;·~~~;···· I 
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L 

Lapp Insulator Co., I nc. . • • • • . . 34 
Le Carbone Co ••••.••••••• •• • 41 
Levis & Co .• Henry. . • • • • • • • . . 3 9 
Lorain Steel Co. . . . • • . • . . • . . . 3 6 

III 

McGuire Cummings Mfg. Co .... 16 
Metal Safety Railway Tie Co. • • 3 7 
Miller Trolley Shoe Co. . • • • • • • 10 
Morganlte Brush Co .......... . 32 
Morton Mfg. Co ............ .. 44 

N 

Nachod Signal Co .. Inc •••• , ••• 35 
National Brake Co .•......•••• 1 9 
National Pneumatic Co., Inc. . • 13 
Nations.I Railway Appliance Co . 39 
New York Switch & Crossin&' Co. 36 
Nlchola. Llntern Co ••••••• , ••• 39 
Nuttall Co., R. D .•••...•. , •. . 33 

0 

Ohio Brass Co. • • • • • • • . . . • . . . • 7 
Ohmer Fare Register Co. • . • . • • 38 
Okonite Co., The ••••••••••.•• 35 
Ong, Joe R. . . . . • . . . . . . . . . • • • 2 0 
Oakel Equipment Co . .•... • ••• 37 

p 

Parsons. Klapp, Brinckerhoff & 
Douglas .•....••.••••..... 20 

Percy Mfi;. Co., Inc ........... 38 
Pittsburgh Elec. Furnace Corp. 37 
Positions Wanted and Vacant. . • 39 
Power Specialty Co. . . . . . . . . . . 37 

R 

Rall Joint Co., The ... ........ 36 
Railway Track-work Co....... 6

1 

Railway Utility Co. . • . . . • . . . . . 37 
Ramapo-Ajax Co •............ 37 
Richey, Albert S. . . • . . • . . . . • . . 20 
Roebling's Sons Co .• John A .... 34 
Rooke Automatic Regiater Co .. 38 

8 

St. Louis Car Co . . . • • • • • . . • • • • 33 
Safety Car Devices Co. • • • • . . • • 4 
Sam son Cordage Works ........ 38 
Sanderson & P orter . . • • • • • • . . . 20 
Searchlight Section . • • • . . • • • • 39 
Shaw, Henry M. . • • • • • • • • • . • • 34 
Silver L ake Co. . . . • . . . . • .. . • 43 
Smith Heater Co .• Peter . . . . . . • 37 
Stackpole Carbon Co .. • . Front Covet' 
Standard Steel Works Co . . • • • • 30 
Standard Underground Cable Co. 34 
Star Brass Works ..•• . .• • • • • • 43 
Stevens & Wood, I nc • •••• .... • 20 
Stone & Webster . .. . ... ...... 20 
Sou thern Cypresa M'!r's Assn. . • 21 
Stucki & Co., A • •.••• ••.•. .•• 43 

T 

Thornton Trolley Wheel Co .• • • 41 
Toledo & I ndiana R . R . Co . . • • • 39 
Tool Steel Gear & Pinion Co .... 41 
T r anai t Equipm ent Co . . • • . . . • • 39 
Traveler s lnaurance Co . •• , • • • . 27 

u 
Universal Lubricating Co . • • . • • 41 
U.S. Electric Signal Co .. ••.•.• 36 
U. S. Graphite •. •••• ...••• •• 43 

w 
"Want" Ads ............... .. 39 
Wason Mfg. Co .. • ......•.. •• 45 
Westinghouse Elec. & M fr. Co . . 2 
Westinghouse Traction Brake Co. 5 
Wharton. Jr. & Co., Wm . ••• ... 3 6 
White Engineer ing Corp ., The 

J. G., ........... . ... , •• •. 20 
Wish Service. The P. Edw. . • • • • 21 
Wood Co., Chas. N •••.. •• , •• •• 35 
Wortham, Edwin ........ •..• • 21 

z 

Zelnicker Supply Co., Walter A . 39 
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ii 100 New Users in the Last Nine Months 
1 ~ KASS SAFETY TREADS 1 

I in efficiency 1rr-w ing qualities 1 
§ in weight, initial and upkeep costs § 
i Morton Manufacturing Co., Chicago f 
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i ;~;~~!f :.~~ ~~:;;1t:f !.; I 
~ General Sales A~nt.l ~ 
~111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111n11i 
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A Complete Line of Brill Trucks 
The r,ecent introduction of the 
Brill 79-EX Truck for short 
length cars added another type 
to the already extensive list of 
Brill trucks. In this complete 
line can be found types suitable 
for every class of service and 
variety of conditions. For short
length or long cars, light or 
heavy cars, passenger or special
purpose cars, motor or trailer 

and city, suburban or high-speed 
interurban service, there is a 
type of Brill truck particularly 
suited to the requirements. 

Every type truck has its own dis
tinctive field. Therefore, before 
deciding upon your new truck 
equipment, our Engineering 
Department will be glad to fur
nish you with their recommen
dations. 

Bulletins covering any of our standard trucks 
will be furnished upon request. 8 

~ THE J. G. BRILL COMPANY rm! 
lmj PHIL.ADELPHI.A.PA. ILW,!Wj 
AMERICAN CAR Co. G.C. KUHL.MAN CAR Co. WASON MANF"'c Ca. 

ST. L.OUIS MO. CL.CVCL.ANC. OHIO. SPRIN0Ft£LO.MASS. 
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G-E to the last bolt 

Laid out and built to drawings the same aa a turbine or 
switchboard, and all the material furnished by the General 
Electric Company. Thia, together with the services of G-E 
engineers, will simplify your outdoor station design and 
installation, besides assuring yoo.1 maximum economy and 
reliability, 

General Electric Company 
Schenectady, N. Y. 
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