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Track Congestion 

The practical remedy for track 
congestion lies in multiple-unit 
train operation of low-floor 
quick-loading cars. 

Westinghouse Low-Floor HL 
Control was designed to meet 
the requirements of cars oper­
ating in such service. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
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you see cutting leads, and setting 
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matic feeders. Nine men are employed 
in the pressroom, fourteen in the com­
posing room. 
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Type CR Universal Trolley Frogs 
CanBe·Used On Any Turnout. 

A Decided Advance 
In Trolley Frog Design 

' 
The overlapping-runner design has a much longer life than 

· that of frogs in which the flanges of ,the trolley wheel travel 
on the frog pan. 

Until the introduction of the Westinghouse Universal Trolley 
Frog, difficulty was experienced in making the overlapping­
runner design operate satisfactorily. when running from 
curve to tangent. 

In Westinghouse Universal Frogs the runners are at an angle 
of 8 .degrees when they overlap. At the~end of the frog 
the angle between runners is 1 2 degrees. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

8..,_tJOer,, 
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Arc \Veld Bond for base of rail. Installed 
around splice plate. \Vide angle welding 
scarf makes welding easy. Type AW-7. 

Compressed Terminal type of bond. Installed around splice 
plate, also. for cross bonding. Made in a variety of lengths 
and capac11ies. Type E-2. Made also in Pin Driven type. 

Pin Driven Terminal type of bond. For installiug on 
web of rail under spl ice pl<lte where space is limited. 
Made also in Compressed -'Terminal type. Cut shows 
special bond for very limited space. Type FP. 

Fo r the Return Circuit 
Just part of the list 
of O-B Bonds that 
has made the 11ame 
synonymous with 

GOOD 
BONDING 

0 nlr the verdict of 
satisfied users has 
brought O-B Bonds 
their 

UNIVERSAL 
RECOGNITION 

Gas Weld Bond. A highly efficient 
gas weld bond for application to 
ball of rail. Has steel armored 
terminals. Type ST-2. 

$~- -=---5 ~ ' -
Arc \Veld Bond for ball of rail. 
Has a wide angle welding scarf 
like the AW-7. Type AW-8. 

The 0 ht2~d® o~fscJ.SS Co, e 
New York Philadelphia Pittsburgh Charle:,ton.WVa. Chicago Los Angeles , San f"raric,sco Par is. F"rence 

Products: Trolley Meteriel, Reil Bonds, Electric Railw,,y Car Equipment, Hig h Tens ion Porcelei in lnsuletors, Third Reil Insulators 
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. J/1.surance plus · 
)(ars/2 & X££ennan SerPice 

Have You Finished 
-the Job Right? 

Your, personnel has been chosen wisely; your 
plant has been planned carefully; your meth­
ods are the last word in efficiency and your 
products find an insatiate market. Have 
you finished the job right? 

If fire can damage your plant or aiccidents 
disorganize your personnel and drive your 
customers to waiting competitors, you cannot 
rest secure. 

Insurance is the final and fitting step of the 
wise executive who finishes .the job right. He 
takes care of today and has the vision to pro­
tect himself against the emergency that may 
come at any time. He is prepared against 
all contingencies by having adequate insurance 
for his business in all its branches. 

As carefully as you choose your banker, just 
as carefully should you choose your insurance 
broker. The one assists, the other safeguards 
your business. 

"He who serves best profits 'most." 

MARSH &M~LENNAN 
• Minneapolis 

New Yorlc 
Detroit 

175 W. Jackson Blvd. Chicago, Ill. 
Denver 
Duluth 
Columbus 

San Francisco 
Seattle 
Cleveland 

\Vinni peg 
Montreal 
Landor,· 
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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 ' - I 
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 
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fORDOUBLE TRACK 
lnte1111tJon RPilulo!JS 

Union automatic, 
m block signals m 

afford a simple system of 
indications easily under­
stood by trainmen. 
The continuous A. C. 
track circuit makes possible 
the use of ''polarized'' or 
"wirelessu control and in­
sures the display of thepro­
per indication at. all times . 

. . 

On the W. B. &! A . Railroad 

UNION EQUIPMENT WILL SOLVE YOUR INTERURBAN 
TRAFFIC PROBLEMS 

l,et us study your operating conditions and cooperate with you in considering 
. what automatic block s~'_gnaling will do for your line. 

I Tu'. llnion ~b.tittb &~ignal <to. mt 
!j/ m SWISSVALE, PA. w ,S 
'.'!: Marls IMuk {~ 

s(i~ ~~ -
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KEYSTONE 
Compensating Fixtures 

Car Lighting at Lower Cost 
One series circuit of 5-94 watt lamps with Keystone Compensating Fixtures 
fills the place of several 5-lamp series of lower capacity. 
With Keystone Compensating Fixtures, one circuit is enough, because the 
burning-out of any one lamp does not interfere with the other four. The 
Compensating system automatically recloses the circuit through a suitable 
resistance. 
Less wiring, fewer lamps, lower current consumption and more economical 
mainten,!nce. 

9 
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It's in the 
Gold Medal· Brief 
that won the 1923 Charles A. Coffin 
prize for the Chicago North Shore 
and ~1ilwaukee Railroad-this 
statement:-

', If the cars are good and 
the roadbed in bad con- ,·: 
dition, the service will 
not satisfy the public. , , 

AND 
,, Electric railroads must 

exert · all their energies 
tovvard making travel 
fast, safe, 

smooth and 
comfortable ,, 

Smooth, comfortable track that satisfies 
the public is readily maintained by using 
the modern track grinding equipment 
shown here. 

Full information reg·arding any type of 
rail grinder gladly sent on request. 

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

AGE)S'TS: 
Chas. N. Wood Co., Boston; Electtical Engineering & Mfg. Co .. 
Pitt sburgh; P . W. Wood , Ne w Orleans: Atlas Jtailway Supply Co .. 

· 8~.l.cai'.g~d~';,~lter M. Gra?am, Toronto: Equipment & Eng-Ineerlng 

g ·_ . ~~-

. v' 

"Ajax" Electric Arc Welder 

"Reciprocating'' Track Grinder 

"Universal" Rotary Track Grinder 
., 

"Atlas" Rail Grinder 

(24) 

"Hercules" Rail Grinder 

• 
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The 
Automatic 

Door 
Car 

Pneu-matically 
·operated 

lf7rite for 
further information 

ELECTRIC RAIL WAY JOU R NAL 

-- -a treadle built in the platform 
-a connection through the stanchion 
-a reliable door engine above 

These points, briefly stated1 tell what it is I What it 

does in actual operation was told in an article in the 
August 15th issue of Electric Railway Journal. 

How you can apply it to your one·-man cars, to speed 
up passenger interchange and safeguard fare collec­

tion, _will be shown by our representatives. 

The Chicago cars with these devices have shown 
remarkable results. The automatic door operating 
mechanism is National Pneumatic throughout. 

National Pneumatic Company, Inc. 
Originators and Manufacturers 

PRI NCIPAL OFFICE: 50 Church St., NEW YORK 
P hiladelphla--Colonial Trust Bldg, Chlcago--McConnick Bldg. 

\\'orks-Rahway, New J ersey 

Manufactured i11 Canada by 
Dominion \Vh~el & Found ries, Ltd., Toronto, Ont. 

11 

NATIONA L PNEUMATIC EQUI~MENT 
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IN SEATTLE 
The portable compressor outfit 
illustrated here was built by the 
Seattle Municipal Railways by 
mounting a '\Vestinghouse-National 
E-4 Type Air Compressor on a 
second-hand 21/2-ton chassis, with 
special body. The outfit operates 
four tie-tampers or two paving 
breakers and has saved in some 
cases as high as $100 to $150 per 
day in the cost of way maintenance , 
work. It enables six men to do the 
work formerly done by thirty. The 
compressor has a piston displace­
ment of 110 cu.ft. per· minute and 
js equipped with Automatic Control. 

You, too, can Economize! 
COMPRESSED air can be employed for innumerable oper­

ations which are slow and costly when performed by hand. 
Westinghouse-National Industrial Air Compressors are built to 
meet every need of the electric railway field, and the satisfactory 
service which they invariably give has become a matter of tradi­
tion. The highest degree of economy is attained in the general 
plan of design and especially in the distinctive feature of Automatic 
Control. All types and sizes. Write today . 

Westinghouse Traction Brake Company 
General Office and Works: Wilmerding, Pa. · 

W estingbouse 
Type E-4 

Compressor 
with 

Thermo-Syphon 
Cooling System 

, 

WESTINGHOUSEP-'NATIONAL 

Atr compressors 
"QUALITY MACHIN ES F O R Q UALITY S E-RVIC£!' 
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F1·om the b1-ief that-won 
the Chai•les A. Coffin Pi·ize of 19 23 

'11,daetion or Pt>we:1• Consumption.,, 

"Believing that the greatest economy can be had only by careful 
analysis of all items which enter into cost of rendering service, power 

., recording meters were installed on all . passenger equipment and 
accurate records kept of power required per car mile in all classes of 
service. The reduction in ~nergy consumption which followed the 
installation of this metering equipment was due to ~everal causes, 
but each of the steps taken to accomolish results were studied with 

· the aid of these meters." (The above quotation from page 676 
Electric Railway Journal, October 20th, 1923.) 

' ' It has been done•• 

ECONOMY METER; 
Have Helped 

Economy Meters were first installed on 
the North Shore lines in 1915. Based on 
performance they have repeatedly ordered 
Economy Meters for new equipment. 
Economy Meters are standard on over 100 
properties; large and small. They are 
inducing total savings well worth while, ~<1 

whether you are operating high speed 
interurbans or city street cars. 

Economy Electric ·Devices Company 
L. E. Gould, President 
General Soles Agents 

Sangamo Economy Railway Meters Aluminum Field Coils 
District Agents for 

Peter Smith Heaters Wood Fare Boxu 
Bemis Boyerized Truck Specialties Miller Trolley Shoes 

1 1592 Old Colony Building, Chicago 

13 
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Super Service Charg ing Cable 

Rome Super S e r v i c e 
Ch arging Cable i s but one 
of m any special Super 
Service Cords and Cab'cs 
for R a i I w a y Service. 
Send for Samples, Dat a 
and Prkes. 

HERE'S a wire that will eliminate your charging 
cable trouble - Super Service! Built up of fine 

copper wire, rope stranded to give great flexibility, with 
heavy cotton reinforcing cords added to provide utmost' 
tensile strength, and with a double outside jacket of 60% 
high grade selected rubber sheets, vulcanized in steel moulds 
under tons -of pressure. The result is a cable that is 
easy to handle, that withstands the pound and abuse of 
railway service, that is waterproof and oil resistant, that 
can be jerked and yanked about with perfect safety. The 
photo above shows Super Service charging· cable that has 
been in use by a nationally known road for over a year. 

R01\1E WIRE COMPANY 
Mills and Executiv e Offices : ROME, NEW YORK 

Diamond /,/ ills : Buffalo, N . Y. Atlantic Mills: Stamford, Conn. 

NEW YORK BOSTON ~W{~~~IJES: DETROIT LOS A"IGELE3 
:;o Church St. Lit tl e Bldg. 1-1 E'. J ackson Blvd. 2;; Parsons St. J. G. Pomeroy 
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Bates Poles On The 
Norfolk and Western 
Railroad Service 
Bates Steel Poles readily and economically adapt them­
selv6s to fabrication into combination pol<rS, _t~wers, 
A frames, and H frames-to meet any requirements 
of special construction. .. 

Pictured is one of the many seventy foot B;tes 
· flood light towers used on the Norfolk and 
Western Railroad· Service. · 

7 This is an indication of the almost uni­
versal adaptability of Bates Steel 
Poles to the purposes of the elec­
trical construction engineer. 

Cl) 
w 

' 

15 
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The Last \Vord in Safety Zones 

BUILT WITH 

PIPE 

• 
neat In appearance-easily installed-readily 
removed-economical-stro_ng; In every way 

''A. SAFE SAFETY ZONE'' 
Says The American City Magazine : 

A new kind of Safety Zone that can not be violated, is described 
by the Commissioner of Public Works of the city of Detroit. It 
consists of a row of extra strong wrought steel poles, six inches in 
diameter, set into the pavement, eight feet apart, and standing 
about three and one-half feet above it. 
"The zone is five feet wide by eighty-eight feet Ion!!, 
which is the full length of the space where the street 
cars, including trailers, receive and discharge 
passengers. To prevent autos from running through 
the safety zone a post is set close to the car track, 
and to eliminate any danger of accidents caused by 
autos running into the posts, a bright green light 
burns on a tall post at the end. The post which 
carries this light is offset from the safety zone, so 
that in case any one should strike the end post with 
some vehicle heavy en·ough to bend it, the lamp­
post would probably escape injury. 
"It is thought that the new type affords as much 
protection as the concrete safety zone, if not more, 
and the cost is only a small fraction of the cost of the 
concrete. The cost of a concrete safety zone of 
similar size is about $1,600, while the new type costs 
slightly less than $400. 

"The posts were set in the following manner: After the pavement 
was cut through, holes were bored to a depth of slightly more 
than three feet, and a little concrete was poured into the hole; 
then a sleeve 3-ft. long and 7-in. in diameter was dropped into it, 

and more concrete was poured around outside the 
sleeve. The posts, which are 6-in. in diameter, drop 
into this outer sleeve, thus being removable at any 
time, as they are not cemented or otherwise fastened. 
These hollow posts are 6-ft. long, which makes them 
extend 3-ft. above the pavement, but each is capped 
with a wooden plug, rounded, which gives the posts a 
more finished appearance and also serves to keep 
water from getting into them. This plug adds nearly 
6-in. to the height of the post. 

"With this type of safet~ zone, it is a simple and 
inexpensive matter to change the location. The 
lamp-post is bolted to the pavement, but · the 
wiring is attached only by means of a slip connection 
beneath the base, so it, too, can easily be moved. 
It is estimated that the whole safety zone could be 
entirely removed in about one hour." 

Send for "NATIONAL" Bulletin No. I-Characteristics and Advantages of "NATIONAL" Pipe 

l 
1 

NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
General Sales Offices : Frick Building 

- - -------------------DISTRICT SALES OFFICES---------------------
£t.lanta Boston Ohica«O Denver Detroit New Orleans New York Salt Lake City Philadelphia Pittsburrh St. Louis 8', ftlll 

P.ACIFIO 00.AlilT REPRESENTATIVES: U. 8. Steel ProductsOompan:, San Francisco Los Angeles PortlaDd SeaWe 
EXPORT REPRE3ENTATIVEB: U, S. Steel Products Comp~ New York Citr 
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Examine the Service Records 
of These Lubricants 
GALENA ELECTRIC CAR OIL 

The lubricant of unfailing service. Yields greatest mileage and prac­
tically eliminates hot bearings. 

GALENA POWER HOUSE ENGINE OIL 
A product built specially for this use, with a record of many years of 
efficient performance. 

GALENA POWER HOUSE VALVE OIL 
The finest cylinder lubricant made. Manufactured from selected 
stocks by exclusively Galena process. Has ,fon a world-wide repu­
tation. 

GALENA TURBINE OILS 
Non-emulsifying, clear, clean, and economical. A "body" that is 
dependable and lasting. A grade to suit each requirement of service. 

GALENA AIR COMPRESSOR OIL 
An oil that has proved its superiority in every comparative test. Holds 
compression perfectly and will not carbonize. 

GALENA GEAR GREASE 
The ideal lubricant for gears and pinions. Its ever clinging body 
cushions the blows of service and protects an_d preserves this equipment. 

Their daily performance on representative electric railroads 
in every section of the United States is convincing proof of 
their ability to deliver maximum service and red11ce the 
expenses of repairs and upkeep on equipment. 

alena-Signa1 Oil Compan 
ew York franklin. Pa. Chicag 

and offlces in principal cities 

17 
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Here's the Arc Welder for You 

One Roi/wa11 Compan11 uses this means of 
mounting "WD-9" for track work. 

Representative Users 

Eastern Mass. Street Railway 
Manchester Street Railway 
Schenectady Rahway Co. 
Philadelphia Rapid Transit 
American Rys. Co., Philadelphia 
Washington Ry. & Ele~. Co. 
Northern Ohio Pr, & Lb Co. 
Columbus ~wy.· Lt. & Power Co._ 
Chicago Surface Lines 
Milwaukee Elec: Ry. & Lt. Co. 
Des Moines City Railway Co. 
Ottumwa Rwy. & Lt. Co. 
New Orleans Rwy. & Lt. Co. 
Texas Elec. Rwy. Co., Dallas , 

"WD-9" does great 
shop and track work ! 

"WD-9" was specially designed to run at constant speed 
where the supply circuit varies even as much as 400 volts 
minimum or 650 volts maximum. It gives the operator con­
stant conditions in the arc-and that means good welding. It 
is a compact, well-built set-easy to use and economical to 
operate. 

. San Francisco- Oakland Terminal 

Here are some of the things "WD-9" will do right for you if 
you team it up with a welding operator who knows his busi­
ness. It repairs truck frames- brake hangers-journal . boxes 
- gear cases- resistors- drawheads and underframing­
flanges on worn car wheels- worn journals on armature 
shafts- broken and worn motor frames. It readily repairs 
railway tracks- and is used for rail bonding . 

/ 

Get acquainted with "WD-9" at any _of tl,ie, G-E Sales Offices 
which are in all large cities. 

GENERAL ELECTRIC . . 
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The Electric Railways 
Are Coming Back 

SO .MUCH evidence has accumulated showing the 
electric railways are coming back, that they now 

have a real story to tell to the financial world. An 
opportunity to do that came last week at the con·ven­
tion· of the Investment Bankers' Association in Wash­
ington, D. C., and J. W. Welsh, executive secretary 
American Electric Railway Association, made the most 
of an invitation to speak on the electric railway situa­
tion. His address is presented elsewhere in this issue. 
It consists of a plain statement of facts, forming for 
the bankers inescapable proof that the electric railways 
are making noteworthy progress in working out their 
difficulties. They are surely coming back. 

That was the most important message the industry 
had to give the investment bankers, for many of them 
have not been cognizant of the improving situation and 
have continued their disapproval of these s,ecurities. 
In reality the time is not far distant when electric 
railway securities are again going to be considered in 
the investment rather than the speculative class. And 
this the investment bankers want to know. So Mr. 
W elsh's talk was timely and helpful. 

An Intensely Interesting 
Narrative of Railroad Development 

JEST some readers may have missed it, special atten­
L tion is directed to the publication in the JOURNAL 
for Oct. 20 of the brief of the Chicago, North Shore 
& Milwaukee Railroad submitted in the contest for the 
Charles A. Coffin gold medal prize. Every one inter­
ested in electric railways will find the reading of that 
brief most interesting and profitable. The editors of 
this paper were familiar with the matter set forth in 
the brief, as practically every accomplishment recorded 
there had been related in the JOURNAL as it was done. 
And the 1922 Annual Convention Number of the JOUR­
NAL devoted fourteen pages to a story surveying all the 
things that had been done to build up this property. 

Yet the editors found this brief-the road's own 
story of its accomplishment-the most interesting nar­
rative of electric railway development they had ever 
read. It is a plain statement without embellishment of 
what has been done, the methods followed and the r e­
sults obtained. It ought to be read and reread by every 
interurban railway man in the business, for it contains 
a host of practical, proved suggestions of things that 
can be done to build up a railroad. Of course it is 
realized that fundamentally this line had something to 
b~_ild o~, but. aside from havin·g a good right of way be­
tween good terminal cities, few roads are any f;i.rther 
down tlie seale of physical and public relatfons imper­
fection, as a basis to build on, than was this line. 

That the development of the road has involved more 
than ordinary progressiveness is reflected in the fre­
quency with which it bas been the subject of comment 
and art icles in this magazine. _Having thus followed 
the work of Britton Budd and his associates, the JOUR­
NAL indorses the finding of the Coffin prize committee, 
for it believes a record of accomplishment is set up 
here that' is without parallel in recent electric railway 
history, And the significant thing · is that it has all 
been done by simple, ordinary means. There has been 
nothing spectacular or superhuman in the program. 
It is just the accumulative result of a thousand little 
improvements, but coupled with a sound, sincere policy 
of giving the public what it likes and wants. 

The Motor Bus 
at the Convention 

T O SHOW the progress of the electric railway in­
dustry toward acceptance of the motor bus, and the 

general thinking about the bus, it is interesting t.o 
bring together the gist of the discussion on this sub­
ject at the recent convention. 

L. S. Storrs, president the Connecticut Company, ob­
served that today we find the careful students of trans­
portation in practical agreement that the two agencies 
( railway and bus) must be co-ordinated. As to how to 
establish co-ordination, he said that the necessary pre­
liminary to any effort to co-ordinate these two agencies 
is a public opinion that will support legislation which 
recogni zes that the two agencies are merely different 
means of providing a convenient and needed public 
transportation service, which must be unified in order 
that the various communities may have a thoroughly 
effici ent t ransportation service at the lowest possible 
r ate. We can talk all we please, he said, about co-ordi­
nating these facilities, but we can accomplish nothing 
unt il public opinion is of a temper to accept the needed 
regulation. Real co-ordination devolves upon the trans­
portation ut ilities, and a full measure of bus operation 
should be undertaken as rapidly as the need for service 
is apparent and funds available to provide the equip­
ment. 

Of the situation in California, where bus competition 
has been most intense, D. W. Pontius, vice-president 
and general manager Pacific Electric Railway, told of 
the material progress that has been made in correcting 
the situation-partly by the railways themselves going 
into the bus business and partly through legislation. 
The main point cited in correcting the situation was 
the legislation effected imposing a tax of 2 cents :1 
gallon on · gasoline and requiring that buses and trucks 
operating in common carrier service must pay to the 
state 4 per cent of their gross revenue. . . . 

Pertinent among the statements made by the com-
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mittee on bus operation was one that if a railway com­
pany adopts the policy of providing all transportation 
needs in the territory served, the possibilities of the 
bus as an aid to such a policy cannot be overlooked. 
While noting that supplanting of existing rail lines 
with bus routes is a matter of economics, the committee 
acknowledges that it will be found that when rail lines 
with low earning power are faced with heavy rehabili­
tation or paving charges, the bus can be used as a 
means of continuing service with an expenditure for 
equipment much below the cost of plant renewals or 
paving. It is also asserted that the electric railways 
are becoming increasingly interested in the use of the 
bus in meeting the full requirements for transportation 
in the territory which they individually serve. 

H. W. Alden, president Society of Automotive Engi­
neers, the engineering association of the automotive 
industry, in a friendly discussion of the report of the 
committee on bus operation, pointed out how this re­
port lacked comprehensiveness in several respects. He 
observed that the figures presented in the report would 
have been somewhat different if independent companies 
had been included, because a great many bus companies 
are making money. His principal mission in appearing 
before the .railway association was to encourage and 
urge co-operation between the railways as bus users 
and the S.A.E., in order that designs of buses may be 
developed which will meet the requirements of service. 

Another non-railway man who addressed the associa­
tion was Alfred Reeves, general .manager National 
Automobile Chamber of Commerce, the body which pri­
marily looks after the business interests of the auto­
motive industry. No progressive railway man could 
take exception to his remarks. Out of an interesting 
address, these few thoughts are worth repeating here. 
He said that with the present congestion of traffic and 
concentration of population, the trolleys cannot properly 
handle all street transportation. They cannot afford to 
build in sparsely settled territories. Nor can the bus 
do it alone. Think how many buses would be required, 
he says, to supplant the trolley which last year carried 
15,000,000,000 passengers. A combination of trolley 
and bus seems to be the real answer. In certain fields 
of street transportation, the trolley is supreme in effi­
ciency and economy. In other places, the bus holds a 
similar position. This demands, that the two forms be 
co-ordinated. The prime consideration, therefore, is 
to fix the fields of endeavor which each shall enjoy. 

Speaking of the opportunity which the bus affords 
to railway men, he said that as experts the trolley peo­
ple have a rare opportunity to enter the bus field and 
thus give the public complete transportation. By hesi­
tating, trolley men have missed some golden opportuni­
ties, although it is not too late if they will enter the 
field in the proper spirit. He offered the suggestion 
that unless the electric railway interests t~ke steps to 
discharge the apprehension held by many people that 
if the railways take over the buses it will be for the 
sole purpose of bringing about their elimination, their 
entrance into this new field will not receive a proper 
welcome. 

On the matter of regulation, he commented that the 
automotive industry is in accord with the railway in­
dustry, so far as it relates to state supervision of com­
mon carriers. He reminded the railway audience that 
more than two years ago the National Automobile 
Chamber of Commerce declared that control over motor 
vehicles as common carriers if deemed necessary should 

be placed in existing state commissions, and that as a 
prerequisite to operation the owner should be obliged to 
obtain a certificate of convenience and necessity. A 
proviso in this declaration was that lines in actual opera­
tion should prima facie be regarded as necessary. 

The Opportunity of the 
Railway Association 

·w1TH the best thinking inside and out the railway 
association now concurring very largely in the 

desirability of co-ordinating bus with railway, and of 
preserving the monopoly of all transportation facilities 
in any community, it would seem that the American 
Electric Railway Association has such an opportunity 
for broadminded treatment of the bus problem that it 
cannot afford to miss that opportunity by permitting 
the reactionary spirit of a minority to hold it back 
longer in its position of partial aloofness. 

Just now the principal organizations of the auto­
motive industry and the leading manufacturers of busea 
are of a mind to co-operate with the American Electric 
Railway Association to the end that its members, rather 
than disinterested or antagonistic interests, may have 
prior opportunity to capitalize whatever usefulness 
the bus possesses. They prefer to have the railway 
men take hold of the bus. But if the association cannot 
soon see its way clear to accept in generous measure this 
offer of co-operation, and to take the lead in determining 
where and how the bus can be used, these automotive 
industry companies and associations will naturally 
direct their aggressive energies into other channels 
of development. There, their activities might be 
more harmful than helpful to present transportation 
companies. The transportation industries really have 
too many common interests to permit the few opposing 
ones to keep them apart, following separate courses. 

The · JOURNAL believes that the association might well 
now accept and encourage whole-heartedly the full co­
operation and joint effort of the automotive industry 
associations. Furthermore, to make this movement ef­
fective, its membership should now be opened, on some· 
basis, to those legally authorized bus companies which 
are established and recognized as permanent, depend­
able transportation agencies operating in a non-com­
petitive way. Some change must shortly be made, any­
way, to provide for membership of the bus subsidiaries 
of railway members, and of the companies where rail­
way has been superseded by bus, but operated by the 
same company, and hence it is well to consider the 
whole question. 

It appears now that the association can hardly post­
pone such action beyond the present association year 
without missing a really wonderful opportunity to· 
bring together into one fold all of the interests press­
ing for the common objective of developing the trans­
portation facilities available to the public. The basis 
of bus membership might be that of a bus section of 
the railway association, as suggested in ELECTRIC RAIL­
WAY JOURNAL for Dec. 2, 1922, page 869, or any other 
plan that would bring all the transportation companies 
" into the family." · 

Unless all the energies of these various associations 
and railway and bus operating companies can be 
directed into a harmonious program, the prospect is a 
half-hearted co-operation at best, and much destructive· 
competition. But with this harmonious program, the 
future of transportation is inspiring to contemnlate. 
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Ty11lcal BrazlJlnn E,q,ort Troln Con•l•tlng of 700 Tons of Ca.ttle and Coft'ee Houled J<~lectrknlly 

Savings from the 
Paulista Electrification Estimated 

/The Costs of Electric and Steam Operation Over a Period of1 

·Five Years Are Analyzed on Brazil's Important Main-Line 
Railway-Electrification Is Expected to Save as High as 65 
per Cent of the Total Operating Cost-Fuel Is a Major Factor 

By S. B. Fortenbaugh 
Railway E ngineering Department, General E lectric Company 

THE Paulista Railway, Brazil, furnishes an inter­
esting example of a projected electrification where 
the only considerations involved in the decision to 

employ electric operation to replace steam were economy 
in operation and the general irnprov,ement of the serv­
ice. This road recently contracted for the electrical 
equipment necessary for a 50-km. extension from 
Campinas to Tatu, in addition to its initial installation 
between Jundiahy and Campinas.· Sfhis latest addition 
is in line with the original policy and intention to 
extend the electric service as far as Cordeiro, 206 km., 
and beyond as soon as the exchange situation becomes 
more nearly normal. 

Brazil today produces practically no coal or fuel oil, 
the high price of imported coal and oil and· consequent 
operating costs having originally led the Paulista com­

Coal-From an extended series of careful tests and 
observations it has been found that the ton-miles moved 
by an average of 7 lb. , of coal on the engine tender of 
a steam locomotive is approximately equal to that which 
can be moved by 1 kw.-hr. input to the substation. 
This figure includes, for convenience of comparison, 
all the transmission and conversion losses inherent to 
electric operation, .as well as the stand-by losses of the 
steam engine. It is sufficiently liberal and accurate, 
furthermore, to include all classes of service, Imscel­
laneous switching, etc., and any usual and reasonable 
variation in the kind and quality of coal. 

This figure of 7 lb. represents the amount of coal 
burned on steam engines to get the equivalent tonnage 
movement of 1 kw.-hr. delivered from an electric power 
station. From this it follows that 1 ton (2,000 lb.) 

of coal on the engine 
t ender is the equivalent of 
approximately 286 kw.-hr. · 
of d e I i v e r e d electric 
power. 

pany to utilize its natural 
and e a s i 1 y accessible 
sources of wood as fuel 
for the operation of its 
trains. Today obtaining 
a supply of wood for en­
gine fuel is a serious and 
much more costly problem 
with the Paulista, the 
net result of this condi­
tion of affairs being a de­
cision to push electrifica­
tion and utilize some of 
the country's .water-power 
development. Interior or Louvlera Substutlon, Paull•ta Rnllwny 

Wood--As a result of a 
survey of Brazilian steam 
railway practice, it has 
been determined that the 
work done by I ton of coal 
is equal, on the different 
railways, to that accom- 1 
plished by from 8 to 9.3 
cu.m. of wood. Assuming 
8.6 as an average figure, 
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1 cu.m. of wood burned on the steam engine is the 
equivalent, in work done, to approximately 33.6 kw.-hr. 
of delivered power. 

£1/qmeondtrul 
crews. rovnd-h 
employc>s efc .. 

= Cost of mis,elloneous 
IIWl,dW/ material ond suppl ics 

Cost c,f mointaining 
~ clectri,ol oqulpment 

During the last twelve years the average annual cost 
of wood per cubic meter has increased from approxi­
mately 90 cents to $2.15 in 1922. This is equivalent to 
purchasing electric energy at rates ranging from 2.75 
to 6.35 cents per kilowatt-hour. Power has, however, 
been contracted for by the railway on a long-term basis 
at approximately 1 cent per kilowatt-hour . 

POSSIBLE SAVING OF 85 PER CENT OF FUEL COST 

O 191& 1917 1918 1919 1920 

Investigation indicates a possible reduction in the 
total cost of fuel, based on the existing contract price 
for electric power, ranging from approximately 40 to 
85 per cent for the years 1910 to 1926, inclusive. This 
is a very large proportion of the total operating ex­
pense,' and clearly shows the wisdom of the Paulista 
Company's decision to substitute electric for steam 
traction. The indications are that the savings effected 
in fuel alone will more than fully justify the capital 
expenditure required for. electrification. 

Fig. 1--;-Comparntive Co•t• of Conducting Trains, All Lines 
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Table I gives the Paulista's actual operating costs 
of conducting trains on all lines for the years 1916-1920 

l'roflle of Portion of l'•mll•ta ltallway \Vhlch l\lay Be EIMtrlfted EventuRIJy 
With completion ot the new· contract recently announced the section between Jundlahy and Tatt1 will be under electrification, 

constituting half of this route. 
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TABLE I-TOTAL OPE RATlNG COSTS, PAULISTA RAILWAY, 
BRAZIL-CALENDAR YEARS OF 

1916 1917 1918 1919 1920 
Steam operation 

(actual): 
Waste .. . . .. . . $9,250 $8,500 $11,750 $12,500 $14,250 
Water supply .• 11,750 8,500 10,250 10,000 23,500 
Lubricants . .. . 49,500 51,500 50,500 53,500 86,250 
M iscc 11a neous 

supplies .•..• 39,000 46,000 53,500 62,750 77,000 

Tota l .. • . ... $109,500 $114.500 $126,000 $138,750 $201 ,000 
Labor .... . .... 352,500 401.500 447,250 586,000 7$6,500 
Fuel. ....... ,. 710,500 824,000 955,500 1,205,500 2,114,750 

Grand total.. $1,172,500 $1,340,000 $1,528,750 $1 ,930,250 $3,072,250 
Electric operation 

(estimated): 
Miscellaneous 

material. . .... $54,750 $57,250 $63,000 $69,500 $100,500 
Labor ..... . ... 235,000 267,750 298,250 390,500 504,250 
E lectric power. 241,000 274;750 294,000 297,750 384,250 
Maintenance 

electric 
equipment .... 75.000 75,000 75,000 75,000 n,ooo 
Grand total .. $605,750 $674,750 $730,250 $832,750 $1,064,000 

Estimaterl saving 
·with electric 
operation: 

Total. .•.•..•• $566,750 $665,250 $798,500 $1,097,500 $2,008,250 
Percent ...... . 48 . 3 49 . 7 52.3 56.9 65 . 3 

inclusive, and also the estimated costs for the same 
per iod assuming equivalent ele'ctric operation. All fig­
ures are given in United States dollars on the basis that 
$! 'equals 4 milreis (4$000). The estimates are based 
on a previous detailed investigation of the 1918 service, 
and for this reason they are submitted as approximate 
values only, but with the belief that they are well with­
in the probabilities and are reasonably accurate. 

An inspection of these data indicates the magnitude 
of the possible saving. It is largely a question of fuel 
vs. electric power. 

The estimated cost of the operating force, engineers, 
firemen, train crews, etc., for the electric service has 
been assumed at two-thirds of the actual value under 
steam operation. Experience has shown conclusively 
that the savings to be expected from such items as 
the increased speed, heavier trains, reduced engine 
and train mileage are well within the limit suggested. 
The marked reduction in the cost of miscellaneous mate­
r ial and supplies, including roundhouse charges, the 
entire elimination of water tanks, ashpits, etc., will 
effect an esti­
mated saving in 
these items of not 
less than 50 per 
cent in favor of 
electric service. 

<J) .... 
8 

50 
In o rder to 

complete the pic­
t ure a l i b e r a I 
amount has been f 40 -
added to the elec- ~ 
tric service for t 
the operation and ._ 30-
maintenance o f g_ 
the required sub- ~ 
stations, t r a n s- ~ 20 
mission lines and g 
secondary distri- ~ 
bution. This is ~ 
a relatively small -io -
proport ion of the 

ELECTRIC 

£/ectric 
power···--

total expense, and 
necessarily specu­
lative, but no pos­
sible or probable 

Fig. 2- CompRratlve CostH ot Steam 
a nd Electric Operation, June­

December, 1922 

TABLE II-OPE RATING COSTS, PAULlSTA RAILWAY, BRAZlL 
SEVEN MONTHS, J UNE- DECEMBER, 1923 

Cents per Train-Mile 
Stea m E lectric 

Fuel or electrica l energy .. . ... ........ .... . . 37 . 56 I 3. 09 
Conducting t rains: 

~:tnec"! and firemen . .... . .. .... ... ..... . . . . . .. . . 7.63 5.13 
6.88 4.03 er train expenses . .... ...... . ...... . . ... , . . .. \. 

14 . 51 9. 16 
Locomotive repairs: · 

Labor .. .......... . .. . . ...... .. ........ . . ........ 2. 99 1. 40 
Material ... ......... .. .. . .. .. .... ·· ····· ···· .... 6 . 12 0 . 92 

9. II 2.32 
Substation: 

Labor . . ......... ... ..... ........... ...... .... .... ' 1. 79 
Material. . .. .. . .•...... .. . . . .. -... .. . .. . . . . . 0.25 

Secondary distribution: 
2.04 

ki!~ri.;1·. ·. ·. ·. ·. ·.: ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·.: ·. ·. ·. ·. ·.: ·:·.: ·. 0.74 
0.12 

0.86 
High-tension transmission line: 

Labor .. . . .. .. . .. . .... ... ... .... .. . . ..... .. .... -.. 0.23 
Material. .. ... . ... .. . ..... ..... . ... . ' < . •• • • ....•. 0.02 

. ' 
0.25 

. 
Totals . . .......... . ... . ... . .. .... . .. . .... ,.' ... 61 . 18 27 .72 

change in this item can have any material effect on this 
general comparison of the two methods of railway 
operation: 

ONLY MORE EVIDENT S~\VINGS INCLUDED 
IN THE ESTIMATE 

This startling picture includes only the more evident 
of the direct savings effected by the substitution of 
electric for steam traction. The indirect savings to be 
effected by increased speed and capacity, reliability, 
convenieirce in operation, etc., are virtually impossible 
of accurate determination on a purely engineering 
basis, but of sufficient magnitude and importance to 
demand the most careful consideration. 

The complete change from steam to electric traction 
on the section between J undiahy and Campinas, 
approximately 27.5 route-miles of double. track, was 
made about a year ago and the costs for the first seven 
months, June to December, 1922, are now available for 
the first time. The corresponding steam operating 
costs for the remainder of the Paulista Company's. 
broad-gage lines (a total of approximately 150. route­
miles of single track) are presented herewith for com­
parison. These values have been converted into United 
States currency of the basis of 7 milreis (7$000) to the 
dollar and are therefore approximate only as regards 
the actual amount in United States currency. The 
relative values are definite, however, and independent 
of the conversion factor used. This comparison is 
shown both graphically and in tabular form. Fig. 1 
shows the estimated saving due to electric operations 
based on actual steam operating costs for 1916 to 1920 
inclusive. Fig. 2 shows the difference between steam 
and electric operating . cost for the last seven months 
of 1922. This comparison, while on a different mileage 
basis, nevertheless clearly shows how near the estimate 
made in 1920 came to the actual results now being 
obtained in the operation of the electrified section of 
the Paulista. 

All permanent notices for display in the cars of the 
Montreal Tramways are made of neat blue and white 
decalcomania. Only in the case of one-day or one-week 
campaigns are paper posters placed in the cars, as it 
is believed that dirty, ragged paper notices seri9usly 
detract from the appearance of the vehicles. 
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Traffic Survey in Los Angeles 
s ·treet Congestion Is Particularly Severe in Los Angeles, Because of the Narrowness of Its Downtown 

Streets-Remedial Measures Are Suggested in Report Just Issued-Methods of 
Determining What Constitutes Adequacy of Service Also Discussed 

KRAFFIC survey has recently been completed in 
Los Angeles for the Los Angeles Railway Cor­
poration by Joe R. Ong of Piqua, Ohio. Los 

Angeles, Mr. Ong points out in the early part of his 
report, is a rapidly growing city, as shown by the 
accompanying population chart, and its expansion in 
population and activity has increased the concentration 
in the central business area. This has introduced 
complications in many , directions, one of which is 
transportation. 

It will be noted from one of the charts that the auto­
mobiles in Los Angeles County are increasing at a 
much faster rate than either population or passengers 
carried by the Los Angeles Railway. This increased 
use of automobiles has materially affected the traffic 
of the Los Angeles Railway Corporation. Statistics 
of the service given by other pubJic utilities is also 
charted. All show a larger annual rate of increase 
in the last four years than in earlier years. In street 
railway traffic there was, following 1913, a period of 
actual decrease in passengers carried, and not until 
1919 did the traffic exceed that in 1913. Another chart 
shows, on a logarithmic scale, the passengers and car 
mileage by months since 1916. It will be noted that 
the maximum mileage was in the year October, 1917, 
to October, 1918. In the latter month there was a 
somewhat belated curtailment, because the traffic began 
to fall off in 1914. Since 1918 there has been little 
change in the average monthly car mileage, though, 
through rerouting, the service was improved in 1920. 
The irregular sawtooth mileage curve is largely due 
to the difference in the monthly total of a thirty-one 
day month as compared with a thirty-day month. The 
low mileage shown in August and September of 1919 

. was caused by a strike. 

TRAFFIC CONGESTION FROM AUTOMOBILES 

There is no magic, says the report, that will relieve 
traffic congestion. It is a matter largely beyond the 
control of the street railways. It requires the co­
operation of all interests in the community, as well as 
a vast amount of education. Any solution of the traffic 
congestion problem will unquestionably curtail the lib­
erty of some individuals. Thus far, the individuals 
owning automobiles and the merchants, who (mis­
takenly) believe that their customers are largely auto­
mobile users, have effectively blocked sincere efforts to 
relieve the t raffic congestion by non-parking regulations. 

The t ime was when it mattered little in what kind 
or size of vehicle an individual used to come downtown. 
It mattered little where, when, in what position or for 
how long he left this vehicle standing in the public 
streets. Those days have gone. There are so many 

· automobiles and trucks in the central business area that 
parking space along the curb for any signific..int num­
ber of them is absolutely out of the question. There 
is an ordinance aga inst "second line parking" or the 

_parking of a vehicle parallel to a machine that is parked 
at the curb. This ordinance, the report says, should 
be strictly enforced and extended so as to clear the 
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congested area of all automobile parking, leaving curb 
space for a limited business delivery and pick-up service 
and for passenger cars just long enough to permit per­
sons to board and alight. 

Los Angeles has relatively a small percentage of 
street area in the congested business section, perhaps 
a smaller percentage than any other city. There is 
much interest in street-widening projects, involving 
millions of dollars, but the least expensive method of 
widening the streets for the movement of traffic is to 
eliminate parking. Even single-line parking on certain 
very narrow streets greatly impedes traffic movement. 

Business men in Los Angeles have mistakenly opposed 
non-parking ordinances, thinking they drive trade away. 
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There is not a merchant who could survive on the busi­
ness he gets solely from customers who park in front 
of his establishment. The ordinance prohibiting park­
ing in the central congested area, passed in April, 1920, 
was repealed after a short trial of two or three weeks 
because of violent opposition on the part of the Broad­
way Merchants' Association, but they failed to submit 
actual data in support of their contention or to realize 
that automobiles parked at the curb do not indicate 
customers in their stores. Other limited parking ordi­
nances have proved ineffective, partly because they 
have not been strictly enforced. 

Unfortunately, the great mass of the traveling public, 
being unorganized, is never proportionately represented 
in hearings and investigations of the traffic problem, 
and the suggestions of the railway company, whose 
interests are largely the same as this public, are looked 
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upon as selfish. Nevertheless, the street car rider is 
entitled to more consideration than he has had in the 
past. The street car is the unit best adapted to handle 
mass transportation, and mass transportation is the 
problem in the congested areas. Recent observations at 
the corner of Seventh Street and Broadway during 
the evening rush hour showed 191 street cars and 668 
automobiles using Broadway, but the passengers on the 
street cars totaled 14,325 and those using the automo­
biles totaled 1,169. It is doubtful if the actual capacity 
of the streets for automobile movement would be in­
creased more than 50 per cent if the street cars were 
eliminated entirely. 

An accompanying illustration shows an analysis of 
the time distribution of street railway traffic by twenty­
minute periods. Thirty-two per cent of all inbound 
travel occurs by 9 a.m., 50 per cent by 12: 10 p.m., 75 
per cent by 4: 40 p.m. and 95 per cent by 8: 20 p.m. 
Only 14 per cent of the total outbound travel occurs 
by 9 a.m., 23 per cent by noon, 50 per cent by 4: 40 
p.m., 75 per cerit by 6: 10 p.m., and 90 per cent by 
9 p.m. The map on this page shows the distribution by 
lines of the outbound passengers between 5 p.m. and 6 
p.m. The local city passengers on the Pacific Electric 
Railway are included in this chart, but are in addition 
to the 55,600 Los Angeles Railway passengers. 

POSSIBLE REMEDIES BESIDES NON-PARKING 

During the war a great deal of prominence was given 
to the question of staggered hours for opening and 
closing of stores, offices, and factories for the purpose 
of spreading out the rush-hour travel peak. This mat­
ter has been discussed in Los Angeles as a possible aid 
in the relief of traffic congestion, but an examination 
of the rush-hour peaks shows that while they are pro­
nounced, they are fairly well spread. There are more 
than 13,000 passengers per twenty-minute period for 
four consecutive twenty-minute periods in the morning 
rush inbound, and in the next period there are possibly 
12,000 passengers. To be of any material benefit in 
spreading out the peak, some of the travel would have 
to be shifted to near 9 o'clock in the morning, and 
outbound travel to 6: 20 to 6: 40 p.m. It is very unlikely 
that any group of employees can arrange to start work 
at 9 a.m. and can be held after 6 p.m. The staggered­
hour plan is of greatest value, practically, when applied 
to large industrial concerns employing thousands at 
concentrated points and served by a limited number of· 
street car lines. Too much should not be expected of it 
in other circumstances, for its application in offices and 
stores in a central business district would change the 
hours of a large number of employees not concentrated 
under one management. 
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Some gain has been secured by double berthing or 
tr iple berthing of street cars at congested crossings. 
Another gain would be obtained by an ordinance requir­
ing automobiles, t rucks, and other vehicles to stay off the 
street car track zone except at street intersections. An 
·aggravat ing situation ari ses whenever there is a street 
parade in the central business area. Vehicles can 
usually detour, but street cars get little consideration. 
Relief should be sought through the creation of public 
Qentiment by education and publicity demanding munic­
ipal regulation of parades, restricting them to streets 
which will cause a minimum of delay to the city's 
•transporta tion service. Co-operation with the other 
utilities may help to reduce interference to street traffic 
caused by the opening up of manholes and conduits 
unnecessarily. 

ANALYSIS OF ADEQUATE SERVICE 

Too much stress cannot be laid upon the absolute 
necessity for a systematic and continuous traffic survey 
by the schedule department. The only commodity the 
Los Angeles Railway has to sell is service. The service 
ought to be adequate-commensurate with the fare. 

Adequate service has four outstanding features: 
1. Sufficient cars to handle the traffic. 
2. Cars operated frequently enough to serve a reason­

able convenience. 
3. Cars that run with regularity. 
4. Cars that run with speed, not recklessly but fast 

enough to satisfy the passenger that he, is getting 
somewhere. 

Commenting briefly on these four points it may be 
said: 

1. "Sufficient cars to handle the traffic" does not mean 
a seat for every passenger at all times. The American 
people do not expect it nor want it, though they some­
times think they do. During off-peak periods there 
ahould. be approximately a seat per passenger after 
making allowance for those who prefer to stand. 
Standing by preference is still a real factor on the 
California type car with its closed center section and 
open end sections, smoking being permitted in the 
front open section. During rush hours adequate 
service contemplates cars loaded to comfortable carry­
ing capacity. The number of standing passengers that 
may be carried on a car and be within the limits of 
comfortable carrying capacity is determined .by the 
width of aisles, arrangement of seats, amount of 
unobstr~cted floor space and the arrangements of 
entrances and exits. 

2. "Cars operated frequently enough to serve a rea­
sonable convenience." During the off-peak hours the 
travel on many lines is so light that it becomes a 
question not of how many cars must run to handle the 
passengers but how infrequently can they be scheduled 
and still serve a reasonable convenience. The distance 
of the territory from the business section of the city, 
or from some other traffic center, the proximity of 
other lines and perhaps the density of population in 
the territory served, are some of the factors having 
a bearing on the required frequency of cars to serve a 
reasonable convenience. 

3. ; "Cars that run with regularity," not that the time 
interval between cars should be the same at all periods, 
but that cars should be on time at the intervals 
prescribed in the schedules. In other words, cars must 
be on time, neither late nor ahead of time. Even a 
minute makes a difference. If the first car is one 
minute .ahead of time, and the second car is one minute 
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late, and the prospective passenger has just missed the 
first car, it means that he mu.st wait two minutes longer 
than the schedule maker intended for him to wait. 
Not only that, but the second car has a larger load 
than its share because it followed a time interval two 
minutes longer than the schedule maker intended. It 
seems particularly hard to convince old motormen of 
the disastrous effects on the service of running a 
minute or two ahead of time. 

4. The fourth element mentioned as being a factor 
in adequate service is speed. "Cars that run with 
speed, not recklessly, but fast enough to satisfy the 
passenger that he is getting somewhere." Safety first, 
of course, but up to a certain reasonable limit it can­
not be said that accident's increase with speed; speed 
is not the controlling element in accidents. Slack time 
in schedules should be taken out. People living in an 
automobile age demand speedy transportation. 

It is· at once apparent that the character of the 
schedules has a vital bearing on items 1, 2 - and 4 
referred to above as factors in adequate service. Item 
3 is largely a matter of supervision and discipline. 

The importance of the schedule department of the 
electric railway is too often overlooked. It is one of 
the very vital spots of the railway. Correct schedules 
can show profitable operation on a given fare and 
satisfy the traveling public with adequate service. 
Incorrect schedules on the same fare might show too 
much service and too little return, or too much return 
and too little service. 

It is not possible to put all lines on the same earning 
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basis because of the variable· factors-such as the every thirty days, and particular lines as much oftener 
length of the line, the speed at which it can be operated, as conditions may require. The staff should include at 
the number of passengers carried, their distribution least eight regular checkers. Owing to the limited 
along the line and their distribution by time periods opportunity to get observations on Saturday and 
throughout the day. On a flat-fare and a universal- Sunday travel, the checking program should include 
transfer basis some lines will never show a profit. If observations every Saturday and Sunday, allowing 
an attempt were made to reduce the service on these - checkers a day off in the middle of the week. 
lines to a point that would materially pull down the The t raffic checkers must be accurate in their observa­
expense per passenger it would cause such an over- tions and records, and men with proper qualifications 
crowding of cars that the traffic offering itself could should be selected and trained for this work. Traffic 
not be handled, causing a reduction in revenue as well checking is not to be looked upon as a place to use 
as a reduction in expense so that the net per passenger disabled or convalescent trainmen. The records of the 
would still not show a profit. Such a situation prevails traffic checkers form the basis for making schedules, 
on several lines in Los Angeles, notably those which and the need for reliability is beyond argument. New 
have a high percentage of transfers. The good lines forms have been recommended and are in use foi­
that show a profit must help carry the poor lines that recording and summarizing the traffic data. 
show a loss. The number of cars scheduled for operation by 

It must therefore appear evident that an adjustment hourly periods during the day on weekdays, Saturdays 
of service to make all lines show approximately the and Sundays is set forth graphically in an accompany­
same profit per passenger or . to provide the same num- ing chart. As will be seen, the morning and afternoon 
ber of car-seat-miles per passenger is not the goal to peaks in the week-day schedule are very pronounced, 
be attained. The auditor's daily analysis cannot be the ratio of cars scheduled in the afternoon peak being 
used as the measuring stick ,of the adequacy of the 2.3 times the number in service at mid-day, and 3.2' 
service unless it has been calibrated by actual traffic times the number in service at 9 p.m. 
observations on each line. The Saturday curve has an entirely different char-

TRAFFIC CHECKING METHODS 

It is therefore essential that the schedule dep~rtment 
should include a permanent traffic checking staff in 
order that continuous systematic checking be carried 
on, and in order that the service may be adjusted to 
the traffic demands. A tentative program has been 
outlined for checking all lines not less frequently than 

acteristic. The cars in service during the morning­
peak outnumber those used at any other period. The 
afternoon 5 p.m. to 6 p.m. peak is much lower than that 
on weekdays but the number of cars in service at noon 
is substantially greater than for the corresponding­
period weekdays. On Sundays, there are no peaks. 
Approximately the same number of cars is in service 
from 10 a.m. to 9 p.m. 

Planning a Car Repair Shop 
A Layout for the Upkeep of 1,000 Cars Which Will Turn Out 2.4 Overhauled Cars 

and 2.2 Painted Cars a Day-Speed in Repairs and Economy of 
Man-Power Are the Governing Features 

By Henry S. Day* 
Railway Department, Westinghouse Electric & Manufacturing Company 

THE car repair shop should be planned to give com­
plete accessibility of equipment, cut down dupli­
cate movements and as far as possible make it 

practicable progressively to route the work attendent on 
repairs and overhaul. In the present suggested layout 
no particular attempt at economy of space or facilities 
or first cost has been made, the main object sought being 
plenty of room around cars and trucks, good light, all 
movement of heavy parts performed with cranes, electric 
trucks or transfer tables, and all work carried on both 
by shop and stores department where it cannot be ham­
pered by weather conditions. First costs have been set 
aside to obtain speed in repairs, short shopping periods 
and reduction in number of men constituting the shop 
force. 

The principal features of this plan are as follows: 
1. Three transfer tables which serve any car in the 

overhaul section or paint shop and make it possible to 
move any car without interference of operations or 
other movements. 

•Formerly superintendent of equipment Kansas City R ailways. 

2. The grouping of departments to eliminate inter­
ference and to reduce to a minimum cross-routing and 
back-tracking of material and parts. 

3. Adequate crane service quickly to move material· 
and parts in process of repair to and from car bodies 
and trucks undergoing overhaul. 

4. A receiving and shipping dock for repair parts for­
carhouses and other departments incorporated as part 
of the shop. • 

5. Ample light, ventilation and space. 
This layout is based on a total of 1,000 cars, each aver­

aging 3,000 miles per month or 36,000 miles per year. 
On the basis of a mileage of 48,000 the overhaul period 
is sixteen months and with a painting period of eighteen 
months the shop would have to produce 2.5 cars over-
hauled per day and 2.2 cars painted per day. ' 

Operating the shop on a 300 working-day year and a 
twenty-five-day month, a fifteen-day shopping period and 
an eight-day period for painting would require twenty­
two cars in the shop for overhaul and twenty-two cars in 
the paint shop at all times. 

Allowing 10 per cent of the equipment out of service 
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for all causes would give forty-four cars for overhaul 
and painting and fifty-six cars for wrecks and miscella­
neous failures. It is believed that this assumed number 
of cars and the time required for shopping can be re­
duced, thereby increasing the capacity of the shop and 
the number of cars available for service. 

In the diagram of the shop layout, it is planned that 
cars to be overhauled will enter the shop on any tracks 
from 2 to 14, or on track 1, which is equipped with 
trolley wire, to transfer table 2a. Car spaces on each 
side of electric crane No. 2 are equipped with stationary 
air jacks and pits. Unless the car is to be painted it will 
be completely overhauled in the space originally selected, 
without further shifting. Trucks will move from under 
the car on their own power to electric crane aisle No. 1 
and by crane to the stripping track. From the stripping 
track pits crane No. 3 will move· the motors to the motor 

Lumber Pit 

I/ 

assembly and the wheels to the wheel track back of the 
stripping track. Truck frames and parts will go into 
the lye vat and from the lye vat to the truck overhaul 
tracks. Wheels will be rolled to crane aisle No. 3 
through the wheel shop, and after repairs will be 
dropped by crane No. 5 at the end of the truck overhaul 
track, where the truck they are intended for is being 
ov'erhauled. When the truck is completed it will be 
moved forward to crane aisle No. 1 for delivery back to 
the car. 

Crane aisle No. 1 serves all overhaul cars, blacksmith 
shop, welding and reclamation, machine shop, armature 
room and shipping and receiving dock by transfer. 
No. 2 serves the wheel shop, where all operations on 
wheels will be carried on, and the receiving and shipping 
dock by transfer. No. 3 serves the truck overhaul, motor 
assembly armature room, and end of receiving and ship-
ping dock. · 

Cross-movements, as from storeroom to machine shop, 
or armature room to machine shop, will be made by elec­
tric lift trucks, as will material moved to and from mill 
and paint shop. Cars overhauled in overhaul section A 
and not intended for the paint shop would move out of 
the shop when completed to transfer table No. la and 
cars from overhaul section B over transfer table No. 2a 
and out of the shop over tracks 16 or 16. 

Trolley wire is extended above overhaul sections A 
and B and in the paint shop, but not over crane aisle 
No. 1 except. on track 1. Tracks would be laid from 
transfer table No. la to No. 3a, as the transfer tables 
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would be of the surface type without pit. With trolley 
wire extending from overhaul section B over the trans­
fer table and through the paint shop, cars can move on 
their own power from section B out. Tracks 2 to 14 in 
section B and 2 to 10 in section A would usu!lllY be re­
.served for straight overhaul, leaving tracks 11 to 14 in 
section A for wrecks and emergency body repairs, with 
tracks 15 and 16 in sections A and B held for hurry-up 
work on cars sent in for wheel and motor changes. 

All tracks in sections A and B would have pits covered 
by portable gratings as shown in the accompanying dia­
gram, to act as a floor when the car was on jacks or 
blocked up, and to be removed when the car was down on 
the trucks for final connections and inspection. Dummy 
trucks would not be necessary as the car would leave the 
location in which it was overhauled on its own completed 
trucks, which would be painted in the truck overhaul 
section. If the car was scheduled for the paint shop it 
would move in on its own trucks and not again be 
jacked. The. objection of painting trucks in the center 
of the shop would be overcome by spray painting UIJ.der a 
portable hood handled by crane No. 1 and connected to 
an exhaust duct in the floor. 

The lighting scheme in the pits is arranged to flood­
light the bottom of the car in each position and would 
do away to a large extent with the use of extension 
lamps. 

_This idea is also carried out in the truck overhaul pits, 
.as shown in the accompanying illustration. These are 
also arranged so that by the removal of the gratings 
three st.anding levels are provided. This will afford 
_greater ease to the truck repair men and consequently 
get more accuracy and speed. Electric tier lift trucks 
with projecting beds would be used to move brake cylin­
ders, compressors, grid frames, controllers, etc., from 
the crane way to the exact location on the car body and 
would also be used to raise apparatus into position for 
hanger bolts without additional handling. 

The entire shop would be floodlighted with the addi­
tion of individual lighting on all machine tools. Natural 
light would be from all available space for sash in all 
walls and swivel sash in the sawtooth roof. 

A suggested organization is shown in the diagram. 
This differs from the average car-shop organization in 
that the departments are made up in three groups, each 
section of each group handling classes of work that are 
closely parallel. Each of these three groups is under an 
assistant shop superintendent who is a specialist in at 
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Motor Overhaul 
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Electrical Repoin 
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least one of the classes of work under him, and who has 
had close associations with the other classes of work in 
his own group. 

These three assistant superintendents would be indi­
vidually a car builder, a machinist and an armature 
winder. They should be capable of using the right judg­
ment and supervision over other classes of work very 
closely allied. This would eliminate a condition which 
often exists, of a machinist passing judgment on a paint 
job, which often happens when a machinist becomes a 
machine shop foreman and finally a general foreman. 

With the suggested arrangement the three assistant 
shop superintendents carry on and are wholly respon­
sible for the production. They report to a higher man 
who is primarily an executive, who controls the ad­
ministration and keeps the production force supplied 
with cars, material and men, and the plant at all times 
in proper operating condition to perform the work. 

Probably one of the first criticisms of this organiza­
tion will be that it is too expensive and not necessary, 
but there is no better investment than plenty of the 
right kind of supervision. Manufacturers learned long 
ago that well-trained, well-paid specialized supervision 
was a requisite for successful manufacturing; and this 
is a parallel that can be drawn by the electric railway 
operator with sure results. 
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Machine Sorts Receipts fi·on1 
Locked Fare Boxes 

:Machine Designed and Built by Kansas City Railways 
Handles Cash, Tickets and Tokens in Denom­

inations Up to Half Dollars 

BY R. S. NEAL 
Assistant Superintendent of Equipment Kansas City Railways 

THE problem of counting the day's receipts, which 
beeame acute when the Kansas City Railways 

adopted locked fare boxes to receive cash fares, tokens 
and paper tickets, was facilitated greatly by the use of 
a machine for separating the various classes of coins 
and the paper tickets. When the system was changed, 
the total receipts for the day were put into the money 
counting room the morning after their receipt, instead 
of being handled on the same day, as heretofore. 

The fare box used is of the non-registering type and 
a separate check is not made of the individual con­
ductor. The returns are considered as the reeeipts of 
the line or division from which they are collected. The 

ing belt, which carries them up to the machine proper, 
dropping them into a small tray immediately under the 
pipe elbow. At this point, the air suction created by 
a fan connected to this pipe elbow picks up the paper 
tickets, but not any of the coins or tokens, carrying 
them through the fan into a receptacle not shown in 
this picture. This receptacle is cylindrical and its 
sides are perforated, which allows the air to escape 
while retaining the tickets. The coins fall through to 
the first tray, part of them dropping further into the 
pan underneath, and the remainder traveling across the 
tray to the end where they drop down to the next tray. 
The pan is stationary, and is supported by the frame 
of the machine. 

The trays have a reciprocating motion, traveling on 
small ball bearings. One of these is marked with the 
letter A on the photograph. There are four ~f these 
bearings which support each tray frame. These trays 
are perforated suitably for the different sized coins. 
The whole lot of coins travel across the tray, part of 
them falling through and the remainder dropping at the 
end to the next tray. In that way there is a gradual 

This ~\lu<•hinf' Z'\ort'"' JR0.000 Coln:-i and 20,000 Paper Ticket"' an 
ltuur .. \t tlu- U. [ght, i>nrt of the ,\h11ninnn1 } 

Trny for ~·,•11urntlog Uimn, 

magazine is removed from the fare box on the car at 
the end of each day and sent to the money room during 
the night or early the next day. There is a very large 
proportion of tickets and tokens. On account of this, 
it was necessary to design a· machine that could handle 
the tickets and tokens, as well as the money. 

A separating machine had been in use for several 
years, but it was not satisfactory. It had been neces­
sary to change the design several times and also to run 
the machine much faster than the original plans called 
for in order to handle all the receipts in the required 
time. 

A complete study was made of the amount of money 
handled and a new· machine was designed embracing 
quite a number of ideas that had not been used pre­
viously. For instance, special ball bearings were used 
on the traveling trays, which we knew would give abso­
lute satisfaction. It was also decided that, on account 
of the high speed of the machine, with trays which 
have a reciprocating motion, it ·would be absolutely 
necessary to make this machine of the lightest possible 
material, taking into consideration that it also must 
have strength to withstand the severe service that 
would be given it each day. 

The receipts, consisting of tickets, tokens and coins, 
are emptied into a large trough at the end of the sep­
arating machine. They are passed along on the travel-

separation of all the money that was started at the top. 
The money moves in a zigzag fashion from one side of 
the machine to the other as it travels down. 

A portion of one of these trays, the one for handling 
dimes, is shown in the diagram. This tray is made of 
hard drawn aluminum, with holes of exact size to allow 
coins of the desired denomination to drop through, 
while larger ones must travel across the tray. The 
tray is 11½ in. wide and 23~ in. long. 

The stationary pans into which the tokens or com~ 
drop are removable. They usually are removed after 
each batch of money is put through the machine, and 
are emptied into the machines for wrapping and count­
ing the coins. 

The machine itself is driven by one n-hp. shunt­
wound motor, _and the fan which picks up the tickets 
is driven by a n,- -hp. shunt-wound motor. 

In order to be absolutely protected two of these 
machines were put through the shop at the same time. 
The_ complete cost of these machines, including the 
motors and all material. was approximately $700. 

In actual work, this machine handles in two and one­
quarter hours 45,000 tickets, 275,000 tokens, 11,000 
dimes, 90,000 pennies, 26,000 nickels, about seventy-five 
quarters and very few half dollars. It can be readily 
seen that a great saving is made in labor by the use 
of this machine. 
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Electric Railway Passengers Increased 
12 per Cent in Five Years 

Preliminary Census Figures Compare 1922 with 1917-More 
Complete Statistics for Eight States Show a General Gain 
in Revenue, Although Track Mileage Decreased in Places 

THE generally healthy condition of the electric rail­
way industry throughout the United States is 
shown by the preliminary census figures recently 

announced by the Department of Commerce. Revenue 
passengers - carried during the year 1922 •numbered 
12,665,300,050, as compared with 11,304,65.0,462 in 1917, 
when the last similar survey was made. This is an 
increase of 12 per cent for the five-year period, and an 
increase of 32.7 per cent compared with 1912, when 
the number was 9,545,554,667. 

The total electric railway mileage in the country, how­
ever, as reported to the Census Bureau, has been some­
what reduced during the last five years. The survey 
shows that the miles of single track operated in 1922 
aggregated 43,934, as compared with 44,808 miles in 
1917, a decrease of 2 per cent. When the latter figure 
is compared with that for 1912, however, an increase 
of 7.1 per cent for the ten-year period is found. The 
largest recent trackage losses have occurred in Massa­
chusetts and Ohio. In Massachusetts there was also 
a reduction in the number of passengers carried, but 

Miles of Single Track 
~ Revrnuc Passengers--.. Operated 

1922 1917 1922 1917 

United States . .. . . * 12,665,300,050 11,304,660, ◄62 43,933.88 44,808.31 

4,773.36 
4,462.11 
3,441.43 
4,236.11 
3,022.08 
3,055.88 
1,768.37 
1,368.06 
1,093.65 

New York ......... ,. 3,087,744,368 
Pennsylvania . . . . . . . 1,4 15,924,112 
Illinois .. ..... ...... 1, 128,105,71 ◄ 
Ohio......... ...... 872,974,191 
California. . . . . . . . . . 755,126,337 
Massachusctt,i. . . . . . 73 2,447,69 I 
Michigan. .......... 557,899,672 
New Jersey.. ....... 466,818,827 
Missouri ....... . . . . 464,602,457 
Minnesota. . . . . . . . . . 262,782,125 
Maryland...... . ... 248,593,711 
Indiana..... ....... 241,872,670 
Texas........ ...... 188,555,977 
C'!nnect!cut.... . ... 185,039,310 
W1sconsm . .. . . . . . • 181,374,525 
District of Columbil\ I 56,242,945 
Washington .... .... 143,428,511 
Rh~!' Island....... 143,008.903 
L\'Ul~ll!.na. . . . . . . . . . 128,336,883 
Virgm1a. . . .. . . . . . . . 116,289,08◄ 
Kentucky ....... ·. . . 115,593,599 
Tennessee..... ..... 110,369,343 
Georgia. ........... 105,957,665 
Iowa............... 95,493,755 
West Virginia..... .. 91,079,124 
Colorado,.......... 81,613,515 
Nebraska.,......... 76,845,760 
Alabam;\, ............ 73,520,131 
Oregon . ............ 71,803,754 
Maine ..• , .. . , . . ,.. 50.010,345 
Florida ........ ..... 41,316,572 
Kansas .......... ;.. 37,871,575 
Oklahoma...... .... 35,402,037 
Utah . . .. . . . .. .. .. 33,622.564 
Arkaru,as. . ......... 29,954,017 
North Carolina...... 29,619,319 
Drlaware . .. , ..... , . 20,8b0, 564 
South Carolina . ...... 20,211,444 
New Hampshire.... . 19,650,000 
Montana ........... I 5,254,913 
Mississippi.... . . .. • 8,412,372 
Verrii<mt. ... . ...... 6,949,976 
Arizona. . . . . . . . . . . . 5,473,890 
North Dakota ...... . 3,378,686 
Tdahn. ............. 3,255,578 
South Dakota....... 2,022,714 
New Mexico ..... ,.. 1,424,861 
Wyoming, ,........ 683.964 
Nevada . . .... . ... . . 480,000 

• Tnclucfoe 11,852,726 bus passengers 
parts of electric rail"·ay systems. 

2,492,325,233 
1,300,087,0◄◄ 
1,096,80M84 

811,912,634 
494,165,724 
834,538,961 
447,780,173 
432,874,767 
442,755,505 
235,943,196 
228,633,563 
191,132,390 
I 50,400,787 
206,739,956 
164,995,818 
125,535,527 
145,922,160 
113,191,055 
105,753,068 
112,813,983 
I 09, I 05,583 
101,824,749 
91.640,506 

I 03,898, 186 
76,162,837 
84,623,896 
74,560,104 
70,343,556 
67,222,935 
55,463,285 
32,771,128 
40,456, I 49 
30,766,522 
40.890.741 
26,283,177 
26,915.221 
26,046,911 
25,042.140 
23,405,151 
22,196,885 
10.730,801 
8,738,378 
7,482.895 
2,840,840 
3,278,906 
1,914,947 
1,486,434 
1,457,508 

804,863 

4,792.35 
◄,423. 08 
3,414.15 
3,975.84 
3,075.75 
2,689.57 
1,813.94 
1,342.93 
1,038.23 

680. 89 
758. 38 

2,309.33 
973. 69 

1,010.86 
919.44 
198.54 
953 57 
402. 54 
304 80 
553. 67 
513. 05 
494. 53 
450 60 

1,001.31 
422. 06 
430. 81 
206.05 
364. 50 
612.01 
566 . 08 
197 . 04 
581 . 20 
323 . 81 
477 60 
120 32 
215. 55 
I 05. 87 
301. 40 
263 : 46 
111 . 26 
97. 91 

I 16. 11 
44 . 12 
20 . 66 

149 . 46 
17.20 
11.00 
22. 84 

4.52 

655. 90 
774.62 

2,355.58 
949.94 

1,079.72 
901. 28 
194. 87 

1,021 69 
453 .61 
330 59 
580.68 
515 . 70 
447.36 
449. 69 

1,015.45 
395. 15 
467. 15 
210 . 99 
369. 35 
603. 13 
571.52 

83 . 03 
581. 69 
301 .51 
469.40 
121. 83 
227 . 63 
IOI . 95 
313 . S6 
269 . 34 
120.92 
12◄ . 17 
125 . 55 
52 . 89 
24 . 42 

155 .40 
24. ◄ 4 
10 . 95 
23.05 
1.56 

carried by motor buses operated as 

in Ohio the number increased more thaB 60,000,000 in 
spite of the smaller track mileage. 

In most states where the trackage is less, there has 
been a change in operating methods, with consequent 
elimination of duplicate mileage, rather than suspen­
sion of service. This is shown by the fact that the 
largest falling off in trackage occurred in those states 
where the electric railway has been most highly de­
veloped, such as Pennsylvania, Ohio, Illinois, Massachu­
setts, Indiana, New Jersey, etc., whereas most of these 
states showed a decided increase in the number of rev­
enue passengers carried. 

Besides the encouraging aspect of the situation illus­
.trated by the increase in traffic, there is also the fact 
that the railways in general had the advantage in 1922 
of higher rates than they had in 1912, and this has 
further augmented their revenue. In spite of higher 
costs and higher taxes, the net income after all deduc­
tions has in many cases been more than 100 per cent 
greater in 1922 than it was five years before. These 
facts, therefore, point to the conclusion that the elec­
tric railway industry in the United States is today in a 
firmer position than ever before. More detailed figures 
for the individual states released follow: 

S01ith Carolina.-The figures show a slight decrease in 
track mileage, which was accompanied by a decrease of 
21.4 per cent in the number of passengers carried. How­
ever, on account of fare increases, gross railway operating 
revenues increased 21.5 per cent, aggregating $3,368,058 
in 1922 as compared with $2,772,841 in 1917, but owing to 
a more rapid increase in expenses net income decreased 
from $563,791 in 1917 to only $2,009 in 1922. 

1922 

Number of operating companies... . . . . t6 
Miles of'aingl~ trackt... . . . . . . . . . . . . . 332. 12 
Number of cars, all types.............. 395 
Electric locomotives ............ , . . . . 16 
Number of/ersona employed......... 1,298 
Salaries an wages ......... ,......... $1,497,988 
Primary horsepower, total............ 19,600 
Kilowatt capacity of 1?enerators....... 12,000 
Current generated, kilowatt-hours... . . 35,895,050 
Current purchased, kilowatt-hours.... . 30,011,513 
Passengers carried................... 22,338,616 
Revenue car mileage................. 7,718.687 
Railway operations, revenues......... $3,368,658 
Railway operations, expenses. . . . . . . . . $2,721,956 
Net revenues, railway operations...... $646,702 
Auxiliary operations, revenues** .. , .. , $637,628 
Auxiliary operation•, oxpen•ee.. ..... . . $290,160 
Not revenues, auxiliary operations . .... $347,468 
Net operatinl? revenue•. , . . .. . . .. ... ,. $994, I 70 
Taxes ~ssi",nable to railway operations. $227,652 
Ooerat1111< 'f'C"'!'e... ... . ... .. .. . ... .. $766,518 
Non-operatmg mcomo ... . ..... , . , . . . . $150,329 
Gross mcome ... . ... . .. . .... ... . ... , $9 I 6,847 

1917 

7 
335. 73 

458 
12 

1,499 
$976,090 

36.600 
25,750 

40,878,930 
62,985,134 
28.408,318 
8,235,764 

$2,772.84 I 
$1.729.594 
$1,043,247 

$993,792 
$556,906 
$436.886 

$1,480,133 
$187,055 

$1,293,078 
$137.838 

$1,430,916 
Interest and other deductions from gross 

Income ... . . ... . ... ,. .. , . .. .. . . .. . $914,838 $867,125 
Net inc~mo .. .. . ... . . ..... . .... , ... , $2,009 $563,791 

Prr Cent 
of Increase 
1917-1922 

',i.jf,4 
53.S 

*46.4 
*53.4 
*12.2 
*52.4 
*21.4 
*6.3 
21.S 
57. ◄ 

*38.0 
*35.8 
*47.9 
*20. S 
*3 2.8 

21. 7 
*40.7 

9.1 
*35.9 

s. s . 
*99.6 

•Irdicates decrease. , . . 
tOno compsnv with 3 miles of track discontinued operations prror to 1922. 
tlnclud.es 55. 82 miles in 1922 and 53 . 91 miles in 1917 lying outside of the state 

but owned hv companies within tho state, and excludes 25 . 10 miles in 1922 
and 31. 74 miles in 1917 operated in the state but owned by con,paniee outside 
of the state. • 

-*Chiefly revenue from electric light and power departments of electric railways. 

Florida.-The figures show an increase of 7.7 per cent 
in track mileage, and a gain in the number of passengers 
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carried of 27.4 per cent. Gross railway operating revenues 
amounted to $2,466,367 in 1922, an increase of 46.5 per cent 
as compared with 1917, operating expenses increased 62.9 
per cent, and net income from all sources made a gain of 
102.1 per cent. 

!I/umber or or,ersting companies ...... . 
Miles ol sing e track .......... . ..... . 
.Number of osrs, all types •............ 
Number of/ersons employed .. . .. • ... 
Salsriea so wages ..... ........... . 
Primary horsepower, tots!. ..... .. .. . . 
Kilowatt capacity or generators .. .... . 
Current generated, kilowatt-hours ... . . 
Current purcb&Bed, kilowatt-hours .. .. . 
Passengers carried .... . .. : .. .. . . . . . . . 
Revenue car mileage ... ....... .. . ... . 
Railway operationst revenues . .. . ... , . 
Railway operations, expenses . ... .... . 
Net revenuea, railway operations .... . . 
Auxiliary operations, revenuest .. . .. . . 
Auxiliary operations, expenses .. . .. . . . . 
Net revenues, auxiliary operations .. .. . 
Net operating revenues, .......... . . . . 
'rexes assignable to railway operations. 
vperating income ... ............ , ... . 
.Non-operating income .... . . . ....... . 
Groes 1noome . .............. , . . , ... . 
Interest and other deductions rrom gross 

1922 

t7 
197 . O◄ 

◄ 15 
I, 166 

$1,513,284 
32,8 ◄9 
22,645 

H,931,299 
4,0◄ 2, ◄00 

◄9,220,967 
9,057,700 

$2,◄ 66,367 
$1,743,830 

$722,537 
$1,611,372 

$638,813 
$972,559 

$1,695,096 
$326,502 

$1,368,59◄ 
$19,526 

$1,388,120 

1917 

8 
183.03 

333 
1,029 

$886,192 
33,905 
2◄,300 

31,101,546 
971.610 

38,625,356 
7,208,883 

$1,683,350 
$1,070,254 

$613,096 
$759,604 
$316,853 
$442,751 

$1,055,8◄ 7 
$157,561 
$898,286 

$1,560 
$899,846 

Per Cent 
or Increase 
1917- 1922 

-- n 
24.6 
13. 3 
70.8 
*3. I 
*6.8 
◄4.5 

316. I 
27 . 4 
25.6 
46 .5 
62. 9 
17.9 

I 12. I 
IOI. 6 
119 . 7 
60 .5 

107. 2 
52. 4 

I, 151. 7 
5◄ . 3 

income..... ...... . .... .. .. . . . ... . $295,171 $358,995 *17.8 
Net income.......... . . . ............ $1,092,949 $540,851 102.1 
tone company with ◄ . O ◄ miles or track discontinued operations prior to 1922. 
tChieHy revenue from electric light sod power departments or electric railways. 

New Hampshire.-An increase of 6.2 per cent in track 
mileage was accompanied by a decrease of 15.5 per cent in 
passengers carried. However, owing to fare increases, oper­
ating revenues .increased from $1,250,769 in 1917 to $1,666,-
029 in 1922, a gain of 33.2 per cent, and net income from all 
sources increased 28.7 per cent. 

1922 1917 

Number or operating companies....... 14 13 
Miles or single trackt. . . . . . . . . . . . . . . . 2 I 6. 0 3 203. 3 7 
Number or cars, all types.. .. .. ....... 346 307 

Per Cent 
ollncreaee 
1917-1922 

Electric locomotives.. ... . ........... I 2 
Number or persom employed . . . . . . . . . 586 609 · · •3: 8 
Salaries and wages................... $808,136 $481,000 68. 0 
Primary horsepower, total.. .......... 2,250 3,982 *◄ 3.5 
Kilowatt capacity or 11:encrators....... 1,250 2,675 *53.3 
Current generated, kilowatt-hours.. ... 4,369,770 5,491,065 *20. ◄ 
Current purchased, kilowatt-hours. ... . 13,298,632 11,006,95◄ 20. 8 
Passengers carried ........ . ...... . ... 22,270,122 26,341,020 *15.5 
Revenue car mileage....... . ......... 4,005,831 3,890,158 3. 0 
Railwsyoperstions,revenues . . . : ..... $1,666,029 $1,250,769 33 .2 
Railway operations, expenses. . .. . .... $1, ◄ 31,219 $999,087 43.3 
Net operating revenues... . • . . . . . . . . . . $234,810 $251,682 *6 . 7 
Taxes 888igoahle to operations........ $91,019 $67,404 35.0 
Operating i!)CO'!'e ............ . .. . . ,.. $1 ◄3,791 $184,278 *22.0 
Non-opera.tmg mcome... ... . ........ $23,887 $6,909 2◄5. 7 
Gros• mcome.. ... . .. .. . .. .. ... .... . $167,678 $191,187 *12.3 
Deductions rrom gross income......... $78,638 $122,01 I *35.5 
Net income..... ......... .. .. . . . . . . . $89,040 $69,176 28. 7 
tExcludes ◄7. ◄ 3 miles of track in 1922 a nd 65. 97 miles in I 917 operated in the 

state but owoed by companies outside or the state. 

Kentucky.-There was a small increase in track mileage, 
and a gain of 4.4 per cent in the number of passengers 
carried. Gross railway operating revenues amounted to 
$8,027,986 in 1922, an increase of 27 per cent as compared 
with 1917, but on account of the more rapid increase in ex­
penses both net revenue from railway operations and net 
revenue from all sources decreasP.d by slightly over 13 per 
cent. 

1922 1917 
Per Cent 

of Increase 
1917-1922 

Number or or,ersting companies ...... , 9 11 
Miles of sing e trsckt... . . . . • . . . . . . .. 499. 52 ◄98. 23 · · · O j 
Number or cars, all types... .......... 992 1,059 *6. 3 
Number orJ'erson• employed.... .. . . . 2,6◄5 2,857 *1. 4 
Salaries so wages... .. .............. $3,358. ◄ II $2,233,878 50. 3 
Primary horsepower, total.. ... ..... .. 4 ◄,550 ◄ 1,710 6. 8 
Kilowatt capacity of generators . . . . ... 29,500 30,625 *3. 7 
Current generated, kilowatt-hours. . . . . 52,192,809 71,257.192 *26 . 8 
Current purcbued, kilowatt-h ours ... .. 28,784,647 30,516,586 •5. 7 
Pllll8engerscarried ........... . .. ..... 1 ◄ 7,490,15◄ 141.218,932 4 . ◄ 
Revenue car mileage.. .... ... . . .. . . .. 20,371,699 22,865,008 *10. 9 
Railway operations, revenues . . . ...... $8,027,986 $6,319, ◄ 18 27.0 
Railway operatiom, expenses.. ... . . . . $5,8◄0,500 $3,789, ◄86 5◄ . I 
Net operating revenues.. .. . . . . . .. . ... $2,187, ◄86 $2,529,932 * 13 . 5 
Tases11SSignsbl&torailwsyopcrations . $567,115 $517,515 9 . 6 
O_pera.tingincome .......... .... ..... . $1,620,371 $2,012,417 *19.5 
Non-operating Income... . . . ...... . . . $23◄.70◄ $149,555 56. 9 
Groes mcomc... .. ....... . . . . . .... . . $1,855,075 $2,161,972 * l ◄ .2 
Deductions from groos income... . .. . .. $1,202,920. $1, ◄ 10,815 * l ◄ .7 
Net income.... ......... . .. ....... .. $652,155 $751,157 *13.2 
tlncludes I . 07 miles in 1922 lying outside of state. but. own.;.i by companies 

within the state, and excludes 22 . 7 ◄ miles in 1922 and 17. ◄ 7 in I 91 7 operated 
in the statP, but owned by compa nies outside or the state. 

Tennessee.-Track mileage increased 9.1 per cent and 
there was a gain of 6.6 per cent in the number of passengers 
carried. Gross railway operating revenues amounted to 
$8,011,437 in 1922, an increase of 48.7 per cent as compared 
with 1917, and net income from all sources increased 101.S 
per cent during the five-year period. 

Per Cent 
of IocreBSe 
1917- 1922 

Number or or,ernting companies ... . .. , 
Miles or singe trsckt .•....... . ...... 
Number or ears, all types .•........•.. 
Electric locomotivea ................ . 
Number of/ersons employed ... . .... . 
Salaries an wages .. ..... ... .. . ... .. . 
Primary horsepower, total.. ......... . 
Kilowatt capacity or generators . .. ... . 
Current generated, kilowatt,.hours .... . 
Current purchased, kilowstt-houra .. . . . 
Passengers carried .. . . .. ... . . . ...... . 
Revenue cfu mileage . .. . .. . ... ..... . . 
Railway operations, revenues ... .. . . . . 
HaiJway operations, expenses . . . ..... . 
Net revenues, railway operations . .... . 
Auxiliary operations. revcnucst . ..... . 
Auxiliary operations, expenses ... ..... . 
Net rcvenuf'8, auxiliary operations .... . 
Net operating revenues ... . ..... , .... . 
Taxes BSei11nable to railway operations. 
Opera.ting 1~coD_1e ... ...... . ......... . 
Non--opcratrng rncome ... . ...... . ... . 
Grose income . .. , ...... . . . . . .. . .... . 

1922 

13 
503. 89 

844 
3 

2,841 
$3,654,950 

35,200 
25,450 

29,398,550 
103,31 ◄,8◄7 
130.767 ,68 I 

19,121,967 
$8,011, ◄37 
$5 ,376,897 
$2,634,540 
$1,832,280 

$846,306 
$985,97 ◄ 

$3,620,51 ◄ 
$94 ◄,376 

$2,676,138 
$143,537 

$2,819,675 

1917 

I ◄ 
462. 00 

840 
I 

2,963 
$2,238.01 ◄ 

53.533 
38,205 

90,682.359 
79,354,017 

122,655,470 
21,400,684 
$5,386,465 
$3,694,9◄3 
$1,691,522 
$2,132,199 

$899,831 
$1,232,368 
$2,923,890 

$593,5 I 3 
$2,330,377 

$36,333 
$2,366,710 

.. :.:i: i 
63 . 3-

*H. 2 
*33.4 
*67.6, 

30,2 
6.6 

*10.6 
◄8.7 
◄5 . S 
55.7 

*I ◄. I 
*5. 9 

*20.0 
23.8 
59.1 
l ◄ .8 

295. I 
19.1 

Interest and other deductions from gross 
income.... .. ........ . ............ $1,561.212 $1,7◄ 3,020 *10.4 

Net income.. .... ... .. ... . .. .. ...... $1,258, ◄63 $623,690 101.l~ 
tTncludes 9. 36 miles in 1922 snd l ◄ . 6◄ miles in 1917 lying outside or the state 

but owned b;v companies withio the state. Also includes in 1922, ◄6. 70 miles 
of track (not equipped with electric power) over which gasoline motor cars are 
operated. 

tChicHy revenue from electric light and power departments of electric railways. 

Mo1btana.-Gross railway operating revenues amounted to 
$969,213 in 1922 as compared with $1,178,755 in 1917, a de­
crease of 17.8 per cent, while the net income from all sources 
decreased 76,3 per cent. Track mileage shows a decline of 
8 per cent, and passenger traffic decreased 32.5 per cent. 

Number of or,ersting companies ... ... . 
Miles or si ng e track ...... ... ....... . 
Number of cars, s ll types .. . . , . .. . ... . 
Number ofJ'crsons employed .... . ... . 
Salaries sn wages . .. .. . . .... . .. . . .. . 
Current purchssed, kilowatt-hours .... . 
Pss..engers carried ............. . .... . 
Revenue car mileage ... .. . , . ... ... . . . 
Railway oper,ationa, revenues .. .... .. . 
RsUway operations, expcnsea . .... . , .. 
Net revenues, railway operations ... .. . 
Auxiliary operations, revenueet . . .... . 
Auxiliary operations, expenses .... .... . 
Net revenues. auxiliary operations ... . . 
Net operating revenues ... ........ . .. . 
Tsxes assip:nable to railway operations. 
Qperating income ... ....... : ........ . 
Non-operating income ............•.. 
Gross income. . . . . . . . ..... .. ...... . 
Deductions from gross income ........ . 
Net income ........................ . 
tOne company with 6.4 miles or track 

operations prior to 1922. 

1922 1917 
Per Cent 

of Increaae 
1917-1922 

111.n 120.9~ "•s:o 
173 18◄ *6.0 
33◄ ◄86 *31. 3 

$556, I 06 $572,60 ◄ •2. 9 
18,304,263 17,927,151 2.1 
17,522.◄ 64 25,9◄8,387 *32.S 
2,979,323 3,591,815 *17.1 
$969,213 $1,178,755 *17.8 
$895,625 $961,128 •6. 8 
$73,588 $217,627 *66. 2 

$354, I 06 $322,628 9. 8 
$171,984 $150,283 l ◄ .4 
$182,122 $172,3◄ 5 5. 7 
$255,710 $389,972 *3◄. ◄ 

$96,386 $77, 12◄ 25. 0 
$159,324 $312,8◄8 *◄9. I 

$2,797 $18,500 *6◄. 9 
$ I 62,121 $331,3◄ 8 *51. I 
$116,373 $138,681 *16.1 

$45,748 $ I 92,667 *76. 3 
which reported in 1917 discontinued 

tChiefly r evenues from electric light and power departments of electric railways. 

Nevada and Utah.-The track mileage operated in these 
states in 1922 was practically the same as in 1917, but the 
number of passengers carried decreased 18.1 per cent. How­
ever, on account of fare increases, gross railway operating 
revenues made a gain of 26.8 per cent, aggregating $4,334,-
800 in 1922, while railway operating expenses increased 30 
per cent. 

1922 1917 

Numbe1 of or,crsting compscies....... 6 6 
Miles or siDil: e trsckt....... . ........ ◄88 . 93 ◄88 . 97 
Number or csrs, all types .. .. .. ....... 722 518 
Number ofJ'crsons employed. .. . . . . . . I. 130 1.552 
Salaries an wages..... . . . . . . . . . . . . .. $I , 700,174 $1.389,553 
Current pureha.ed. kilowatt-hours..... 42,588,598 ◄0,3◄9.995 
Pasaengers carried..... . ... . . . . . . . . . . 39,790,937 ◄8,561,651 
Revenue ear mileage... ... . .. . ..... . . 9,972,268 9,970,59◄ 
Railway operations. revenues. . . .... . . $ ◄,33◄,800 $3, ◄ 18,967 
Rsilwsy operations, expenses ... .. .. .. $2,783,◄◄ 6 $2,141,169 
Net operating revenues .. . . .. ,.. ..... . $1,551,35◄ $1,277,798 
Taxes assip:nsble to rai lway operations . $322,609 $220,703 
Operating i!)CO'!'e...... . . ...... . . . .. . $1,228,745 $1,057,095 
Non-operatmg mcome. ... ..... . .. . . . $ ◄ 28,3◄ 2 $377, ◄ 86 
Gross rncome ... . . . .. .. ..... . . , . .... $1,657,087 $1. ◄ 3◄,581 
Deductions from gross income..... . ... $1,638,498 $1. ◄66,913 
Net income..... . . . . . . . . . .... . .. .. .. . $18,589 !$32,332 

Per Cent 
or Increase 
1917-1922 

.. 3U 
*27. 2 

22. ◄ 
5.5 

*18. 1 

.. ii,: a 
30.0 
21. ◄ 
◄ .62 
16.2 
13.5 
15.5 
11. 7 

tlncludes 6 . 81 m'les in 1922 and 8. 01 miles in 1917 operated outoide or 
but owned by companies within the stste. 

the state, 

-t Dcficit . · • 
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The Readers' Forum 

The Weekly Pass as a S;,.;,ple Zoning Expedient 
UNITED RAILWAYS OF ST. LOUIS, Mo. 

Oct. 16, 1923. 
To the Editors: 

Almost any street railway man will admit that the 
distance fare is right in principle, that it is more 
equitable between different passengers than the flat 
fare, and that from the company's standpointit has the 
advantages of getting more revenue from the long-haul 
passenger without driving him away and of putting 
the cars in a better position to compete with the side­
walks and jitneys for the short-distance business. 
With all these advantages, however, distance or zone 
fares have been adopted in very few cities. Manage­
ments have hesitated to urge them on account of the 
difficulties introduced in fare collection. Doubtless, 
too, they would meet with opposition from a consider­
able part of the public. 

The distance fare principle can, however, be intro­
duced to a large degree without increasing fare col­
lection troubles, and probably wit9out marked public 
opposition, by means of the weekly pass. The method 
is applicable to any surface system on which fare col­
lection is entirely pay-as-you-enter or entirely pay-as­
you-leave and to any rapid transit system which collects 
its fares at the entrance to the stations. It is simply 
to divide the single fare area, which will remain a 
single fare area so far as cash and ticket fares are 
concerned, into pass sections, and issue a distinct pass 
for each section, good for transportation if presented 
within that section. Then the holder of a section pass 
could ride at will within the limits of the section desig­
nated. If he made a trip between a point within the 
zone and one without, he could use the pass only one 
way, and on the opposing trip would be obliged to pay 
the full cash or ticket fare, unless he also possessed 
a pass good in the section at the other end of the trip. 
If he had a pass good anywhere on the system he would 
not of course have any zone passes, and if such gen­
eral passes _were available there would be no point in 
"his having two section passes, since the price of the 
latter would presumably be at least half° of that of the 
former. 

The section pass would then be a short-haul pass 
so far as its own section was concerned. On long trips 
it could be used only one way, and in consequence 
could be used only half as often as a pass of general 
acceptability. In view of these facts it could be sold 
at a less price than that required for the general pass, 
and so would help the company to get the short-haul 
business in spite of a high cash fare and a high-priced 
general pass. 

In a circular city with its business district in the 
center, it might be well to have five primary sections, 
as follows: Central, northern,- eastern, southern, west­
ern. The boundary between the central and other sec­
tions would be perhaps half way between the business 
center and the fare limits. Overlapping sections might 
be provided to care for short rides between points in 
adjacent primary sections. Or the primary sections 
might be made to overlap. The number of sections, 
overlapping or not, which can be provided is limited 

only by the possibility of printing the respective passes 
so that the conductors can readily distinguish them. 

The plan here outlined is particularly applicable to 
systems in cities of large area, where the average haul 
is long, where the fare is consequently so high as to 
discourage short-haul riding or drive it to competitors 
and where a low-priced general pass would cut too 
deeply into the revenue derived from the long-haul busi­
ness. In cities where these general conditions do not 
obtain, it may be 1found useful under some peculiar 
conditions. 

This plan is believed to be original with the writer. 
Steady reading of the ELECTRIC RAILWAY JOURNAL has 
failed to bring to his attention any such suggestion. 
It is offered to the industry in the hope that it will 
prove useful in solving some of the many problems. 
with which urban railways are confronted. 

LA WREN CE H. DOOLITTLE. 

Is ihe Electric Railway Industry Tottering;> 

To the Editors: 
NEW YORK, Oct. 29, 1923. 

Within the last five years, according to the Census 
Bureau, there has been a net loss of nearly 900 miles 
of electric railway track, or about 2 per cent. Is the 
electric railway industry tottering? 

No. This is not a sign of tottering. Every industry 
gets overbuilt at times, and of course there has been 
much track that ought never to have been built. 

Other statistics recently published by the Census 
Bureau show that between 1917 and 1922 there was a 
loss of traffic by electric railways in nineteen states 
of the Union. Is this an indication of tottering? 

No. It will take more than this to make the industry 
totter. These passengers have largely deserted tem­
porarily for an extravagant means o"t transport, namely, 
private automobile. This tendency is bound to have 
limits and is bound to correct itself to some extent. 

Out of 850-odd electric railways in the United States 
and Canada only seventeen competed this year for the 
Coffin Award. Is this significant? 

Yes. The industry is certainly dead from its ears 
up. Here is a practical proposition devised by the 
most enlightened and practical men in the industry. 
To qualify, it requires nothing but every-day good 
management. Or, rather, there is nothing required 
which should not be done by every management every 
year to improve its property, yet only seventeen tried. 
Have the other 833-odd "lain down," or have they 
failed in all their endeavors to make improvements, 
or are some of them too modest or lazy to compete? 
It may be that many have perfect properties and hence 
have no chance for improvement. It may be that 
many are too poor. It may be that many were really too 
busy to prepare elaborate briefs. 

Is it too much to expect that every electric railway 
should go after this a ward? There is not a motion 
required that a good manager should not make and that 
will not show favorably in the income account. It is 
not necessary to expend capital. The award is made 
for human effort. The small roads need not be back­
ward, for, like the parable, the man with two talents 
will not be scorned. What is wanteq is good, active 

· thinking, and good thinking action. When · the industry' 
gets such stuff, it will not totter. It may have to take: 
some hard cracks, but it will take them standing up. 

A FRIEND OF THE INDUSTRY. 
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Association News & Disc·ussions 

Report of A.E.R.A. Committee on Valuation 
Weight to Be Given Various Evidences of Value and Study of Present 

Price Trends Are Principal Aspects Considered-Committee 
Presents Bases for Determining "Present Value''-

Report Is Printed in Full as Adopted by 
Atlantic City Convention 

I N 1915 the committee on valuation 
presented a report on the general 

problem of valuation. In 1916 the com­
mittee presented a bibliography of valu­
ation literature complete to Jan. 1, 1916, 
and a code of definitions ·of terms used 
in valuation work. For the years 1917-
1918-1919 the committee reported that 
in its judgment fair value should in­
clude original cost, appreciation and 
going concern value, and that in those 
cases where original cost was not avail­
able reproduction cost new with proper 
overheads should be used as a basis, to 
which should be added going concern 
value and development cost. The com­
mittee also recommended that when a 
property was in good operating condi­
tion and properly maintained no deduc­
tion should be made for accrued depre­
ciation in determining rate-making 
value. 

In 1920 the report of the committee 
further developed the subjects of "cost 
of reproduction new" and "going 
value." The 1921 report discussed the 
rate of retutn and the importance of 
placing this rate high enough to attract 
new capital. The use of the yard stick 
method in appraisals was advised. 
Last year the committee further dis­
cussed and commended the use of the 
yardstick method. _ 

For the current year the committee 
has devoted itself to a study of the 
weight which should be given to the 
various evidences of value and to a 
study of the present price trends. The 
report in full follows. The conclusions 
and recommendations are here sum­
marized: 

CONCLUSIONS 

1. Courts of last resort have up · to 
this time uniformly held that the basis 
of rate making is the present value of 
the property, that the ascertainment of 
that value is not controlled by artificial 
rules, is not a matter of formulas, but 
that there must be a reasonable judg­
ment having its basis in a proper con­
sideration of all relevant facts, and, in 
recent cases, that in the determination 
of present valu·e the enhanced prices of 
labor and materials cannot be ignored, 
a nd further that present value is not 
necessarily eith'er "prudent invest­
ment," "original cost" or reproduction 
cost at abnormal prices. 

2.' That trend prices based on pre­
war price investments cannot be deter-

mined with sufficient accuracy to be 
used as the basis of valuation. 

3. That a careful study of present 
economic conditions and the underlying 
causes of variations in the purchasing 
power of money do not indicate any 
early return to pre-war price levels, 
but rather a continuance of present 
prices with minor fluctuations and pos­
sibly a slow decline until the curve of 
general commodity prices again ap­
proximates close'y its general trend as 
established in the period from 1899 to 
1915, inclusive, and that, in particular, 
the conditions governing electric rail­
way construction costs indicate that the 
curve which represents them will not 
for ten or fifteen years approximate 
the trend curve determined by the pre­
war period, or, in other words, that 
construction costs for the next decade 
at least will remain well above rather 
than below 150 per cent of correspond­
ing costs in 1913-1914. 

RECOMMENDATIONS-

1. Our member companies, in ap­
proaching the question of valuation be­
fore a commission or other regulatory 
body or before a court, should submit 
full evidence at least as to original cost, 
present-day reproduction cost, present 
and probable future trend of unit costs 
and direct testimony as to present-day 
fair value. They should endeavor to 
reach with the regulatory body a fair 
equitable conclusion as to a reasonabl; 
stable level of unit costs and an equit­
able working figure as to such unit 
costs, if any, as may be admittably stiII 
unstable. 

2. In the case of properties in serv­
iceable condition and adapted to their 
purpose, our member companies in 
view of controlling court decislons, . 
should take a firm stand for a present 
plant value approximately equal to re­
production cost at stable unit prices as 
above and for a fair return upon that 
value, to which there should of course 
be added going concern value and other 
non-physical elements. 

WEIGHT TO BE ATTACHED TO VARIOUS 
EVIDENCES OF VALUE 

The Supreme Court of the United 
States in the leading case of Smyth 
vs. Ames established the principle 
that · a public utility is entitled to 
receive from the public a fair re­
turn upon the fair value of its 

property and, the court, though it did 
not establish any definite rule for the 
determination of fair value, listed cer­
tain evidences of value which in its 
opinion should, with others, be con­
sidered and weighed before fair value 
can be determined. 

The most important evidences of 
value are: 

First-Original cost of construction 
plus subsequent net capital expendi-
tures. · 

Second--Amount and market value 
of stocks and bonds. 

Third-Present as compared with 
original cost of construction. 

If the fairness of any particular set 
of rates is under consideration there 
must, of course, also be considered the 
estimated earnings of the utility under 
the proposed system of rates and the 
probable cost of operation. 

In the gradual development of the 
theory of valuation since the case of 
Smyth vs. Ames the various state com­
missions, state Supreme Courts and 
various Federal courts, including the 
Supreme Court itself, have exhibited a 
growing tendency to ignore the second 
of these evidences of value and to focus 
attention more and more upon original 
cost plus subsequent net capital addi­
tions and -reproduction cost as of the 
time of the inquiry. 

During the pre-war period the diffi­
culty or even the impossibility of deter­
mining the original cost of many prop­
erties, together with the fact that in 
many cases reproduction cost as of the 
time of the inquiry was not wide'y 
different from the normal construction 
cost as of the time when the property 
was originally built, led frequently to 
reliance in large degree upon cost to 
reproduce, using the unit prices as of 
the time of reproduction, unit prices 
averaged over a term of years prior to 
the valuation or unit prices determined 
by careful study of the trend of prices 
for the various basic commodities in­
volved. 

The coming of the war changed the 
situation materially. Wages and com­
modity prices rose by leaps and bounds, 
carrying up with them cost of repro­
duction at current prices, until, at the 
peak, cost of reproduction at current 
prices exceeded original cost or pre-war 
reproduction cost by 100 per cent or 
more. Regulatory bodies, th~refore, 
found themselves suddenly confro11ted by 
two problPms. In valuing a new prop­
erty, which of the two ·measures of 
val~e. easily comparable in the pre-war 
period but now w:dely di-vergent, should 
~e given controlling weight? In valu­
mg a property which had previously 
been. valueri, should the new valuation 
be limited only to subsequent capital · 
additions or should the whole problem 
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be reopened and reconsidered on the 
basis of present-day conditions? 

The problems thus presented were 
complicated by the fact that several 
minor questions, on the answers to 
which the main question must · neces­
sarily depend, could not be answered. 
For example, was the price increase 
permanent or merely temporary? If 
the former, had we entered upon a new 
price level, and if so, how high was it? 
If the latter, would prices promptly 
:return to their pre-war level or would 
this return be long delayed? 

Under these conditions we would 
naturally expect to find a wide di­
vergence between the various regula­
tory bodies as to the weight which 
should be attached to the various evi­
dences of value. This expectation is 
fully realized when we make a study 
of recent commission decisions. It is 
doubtful, in fact, whether any two state 
commissions ho!d exactly the same 
point of view toward the problem. 

As indicated above, they pay prac­
tically no regard, however, to the 
amount or market value of securities, 
and the various differences which are 
found between them grow chiefly out 
of their treatment of the elements of 
original cost and reproduction cost. 

Disregarding minor differences, how­
ever, it is possib!e to group the commis­
sions under certain general classifica­
tions as listed below: 

GROUP I. REPRODUCTION COST 
CONSIDERED 

Class A.-Commissions belonging to 
this class refuse to recognize either 
original cost or reproduction cost as of 
the present date as controlling and 
have no definite method of relative 
weighting for these two evidences of 
value. 

In general, they consider all evi­
dences of value which are presented 
and all other matters or circumstances 
which they feel have any bearing upon 
the case, and then announce a value 
which they believe to be the fair value 
under all of the circumstances. Cer­
tain of the decisions rendered by the 
commissions in this class lean strongly 
toward original cost so far as the final 
value is concerned, and others lean 
strongly toward reproduction cost 
under present-day prices, but the com­
missions themselves disclaim any recog-

nition of either e'.ement as, in general, 
controlling. 

Class B. - The commissions in this 
class regard reproduction cost under 
present-day prices or those probably in 
force in the period while the rate is in 
effect as dominant or controlling. 

Class C.-The commissions in this 
class recognize as dominant a reproduc­
tion cost based not upon present prices 
but upon average prices over a five­
year or ten-year period prior to the 
time of the valuation. 

Class D.-The commission in this 
class regards the investment value as 
controlling for new properties, but 
when a property is more than ten years 
old the commission is disposed to fo'­
low reproduction cost based on unit 
prices for the ten-year average. 

Class E.-The commissions in this 
class hold that since rates are to be 
effective for a future period they 
should be related to the value as of 
that period, and that therefore fair 
value for rate making is reproduction 
cost with unit prices as of the time 
during which the rate will probably be 
in effect. 

GROUP II. REPRODUCTION COST 
IGNORED 

Class F. - The commis-sions in this 
class regard original cost or, in some 
cases, historical reproduction cost, by 
which they mean a reproduction cost 
using for each unit so far as possible 
the normal cost at the time when it was 
supposedly installed, as dominant or 
controlling. 

Class G.-The commissions in this 
class hold that fair value should be the 
prudent investment. 

GROUP III. SPECIAL THEORIES 

Class H.-The commissions in this 
class· use what is sometimes termed the 
split inventory method. Under this 
method property installed prior to the 
war is taken at its fair pre-war value, 
either as valued at that time by a com­
mission or usually on a reproduction 
cost as of a definite date or as averaged 
over a period. To the sum so obtained 
there is added the actual cost of war 
and post-war additions. and the sum so 
secured is taken as fair present-day 
value. 

Class I.-The commissions in this 
class vary the theory of Class H by 

TABLE I- CLASSIFICATION OF COMMISSIONS 

By decisions in years noted 
By Replies 1920 1921 1922 1923 

Per Per Per Per Per 
No. Cent No. Cent No. Cent No. Cent No. Cent 

;1~!:.:-:-:\~; ;; : ; : : '. '. ~: :~; 
Ii 6 3 18 iJ 7\ 30 . 55 -41 37 . 50 I ◄ 53 . 8◄ 
! .. 0 0 11 5 . 56 2 16. 67 I l . 92 

3i 19 2 12 I I. 39 2 7 . 69 

Ti>s 
I 3.85 
I I. 92 

Total Group I. ...... ." .. .. . 51 29 5 30 91 39 . 58 61 5-4 . 17 18 69 . 22 

21:!:b·.·:::::::: ::::::::::: 71 39 51 32 6! 27.08 I I 12 . 50 3 11.5 ◄ 
I 3. 85 

Total Group II ..... .. . .... 71 39 51 32 61 27.08 II 12. 50 .. 15.39 

~!§ti~;~;;;; ii~;~ ~;~;~~ 
61 32 -41 26 ◄ ! 18 . 75 2 16. 67 2 7 .69 

I 6 21 JO. -42 2 16. 66 I 3. 85 
I 6 I ... 17 

I 3. 85 

Total Group II I. .. .. . :,, . . . 61 32 61 38 8 33 . 3-4 .. 33. 33 .. 15.39 

Grand total. .•... . . ....... 10 100 17 100 l-4 100.00 12 100. 00 l6 100.00 

allowing on the pre-war property an 
appreciation for change in price scale. 
This theory has been worked out most 
ful ly by the state of Virginia, which 
has built a definite working formula 
for valuation cases. 

Class J.-The commissions in this 
class have taken the position in dealing 
with applications for revaluation that 
present fair value is the value formerly 
found plus the net capital additions to 
date. 

Class K.-The commissions in thi!I 
class have no general policy. 

SUMMARY OF COMMISSION DECISIONS 

The committee has digested the com­
mission and court decisions as reported 
in P. U. R. for the years 1920, 1921, 
1922 and 1923 to May and classified 
them under the above plan. The re­
sults, so far as the commissions are 
concerned, are shown in condensed 
form in Table I, giving for each year 
the number of commissions whose re­
ports seem to put them in the class in­
dicated and the percentage of the · com­
missions in the class to the total num­
ber of commissions reported. ·Frac­
tions were used where the decisions for 
a given year seemed to fall in more 
than one class. 

The committee then wrote to each 
commission asking for an expression of 
opinion on this question. A number of 
commissions have made no valuation 
rulings and others felt that they should 
not express themselves except through 
official rulings, but twenty-six of the 
commissions replied with sufficient ful!­
ness to enable the committee to classify 
them. 

The significant thing in this tabula­
tion is the evidence it affords of a 
steady drift toward Group I and par­
ticularly toward Class A. 

STATE COURT DECISIONS 

The decisions of the state courts of 
last resort seem to show less variation 
than the decisions of the commissions, 
although there is, of course, a much 
smaller number of adjudicated cases. 

Thus we find in Class A the Supreme 
Court of Illinois, the Supreme Court of 
Kansas, the Supreme Court of Mis• 
souri, the Supreme Court of New 
Jersey, the Supreme Court of Appeals 
of Virginia and the West Virginia Su• 
preme Court of Appeals. 

Still in Class A, but with a strong 
leaning toward Class F, we find the 
New York Supreme Court. 

In Class B we find in 1920 the 
Michigan Supreme Court. 

In Class J, on the question of the 
treatment to be given to a previous 
valuation, we find the Washington Su­
preme Court. 

FEDERAL COURTS 

The Federal courts also incline 
strongly toward Class A, as will be 
seen by an examination of the follow­
ing cases: 

United States Court of Appeals of 
the District of Columbia in re Potomac 
Electric Power Company vs. Public 
Utilities Commission, P. U. R. 1922 B, 
680. 

United States District Court of Min-
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nesota .in re City of Winona vs. Wis­
consin-Minnesota Light & Power Com­
pany, P. U. R. 1921 A, 146 and P. U. R. 
1922 C. 461. 

On the other hand we find in Class 
B: 

United States District Court for Mis­
souri, in St. Joseph Railway, Light & 
Power Company vs. Public Service 
Commission, P. U. R. 1921 A, 540. 

GALVBSTON ELECTRIC COMPANY CASES 

Galveston Electric Company vs. Gal­
veston reported in P. U. R. 1922 D, 159, 
has been perhaps more frequently mis­
interpreted than any other recent case 
of the Supreme Court. The company 
and the municipality both abandoned 
the evidences of value approved by the 
case of Smyth vs. Ames and attempted 
to determine fair value on the repro­
duction method, using not current 
prices but the prices assumed as aver­
age prices for the future. 

The value had been reached in the 
lower court, not by weighting the va­
rious measures of value ·recognized in 
Smyth vs. Ames, but by assuming that 
in the post-war period the country 
would settle down on a new price pla­
teau and that the company should be 
allowed reproduction value determined 
by the unit prices of this new plateau. 

The master and the lower court set 
this new plateau 335 per . cent ' above 
the pre-war level, while the company 
contended that it should be from 60 
per cent to 70 per cent above the pre­
war level. 

Both contestants appealed on this 
point and others to the Supreme Court 
of the United States, and the question 
presented to that body was practically 
this: 

Both contestants having agreed to 
ignore the usual evidences of value 
and to determine value by an estimate 
or prophecy as to future economic con­
ditions, is there any thing in the record 
or anything of which the court shou1d 
take judicial notice which will make 
the action of the master in refusing to 
prophesy a level above 33! per cent 
reversible error? The United States 
Supreme Court held that there was 
nothing which constituted reversible 
error in this action of the master. but 
it did not express an approval of the 
method or express any opinion as to 
the accuracy of the master's or the com­
pany's costs. 

SOUTHWESTERN BELL CASE 

The case of Houston vs. the South­
western Bell Telephone Company, re­
ported in P. U. R. 1922 D, 793, unques­
tionably takes the United States Su­
preme Court out of Class F, but it does 
not, as has been sometimes stated, put 
'the Court in Class B. The decision is 
an unequivocal assertion that the com­
pany is al1owed to earn a fair return 
upon its present value or upon the 
value of the property used and useful 
at the time when it is used, but there 
is nowhere in the decision any assertion 
that present-day reproduction cost and 
present-day value are identical. 

The decision of the United States 
Supreme Court in the case of Missouri 

vs. Pub.ic Service Commission, dealing 
with the valuation of the Missouri 
properties of the Southweste:i,-n Bell 
Telephone Company, was handed down 
on May 21, 1923. 

In this case below the company had 
put in a valuation showing a reproduc­
tion cost as of June 30, 1919, of $36,-
100,471 and an actual cost as shown by 
the books of $22,888,943. The latter 
figure, however, did pot include the cost 
of establishing the business, included in 
the former figure at $5,594,816. 

The commission had not valued the 
entire property of the company, 'but 
had valued the property at three of 
the exchanges in the state in 1913, 1914 
and 1916, the last of these represent­
ing, however, less than 9 per cent of 
the total value of the three exchanges. 
The company's valuation was made up 
by exchanges and it was therefore a 
simple matter to compare the commis­
sion's value on these three exchanges 
with the company's value on the same 
property. 

The commission added to its earlier 
value on the three exchanges the net 
capital additions and determined the 
ratio of the total so secured to the com­
pany's reproduction cost. This ratio 
they applied to the company's repro­
duction cost of the entire property and 
reached a value of $20,350,000 or, on a 
similar process for reproduction cost 
less depreciation, $20,400,000. This 
latter figure was fixed as the tentative 
value of the property. 

It is evident that this, as the Su­
preme Court says, undertakes: 
' to value the property without accord­
ing any weight to the greatly enhanced 
costs of material, labor, supplies, etc., 
over those prevailing in 191'3, 1914 and 
1916." 

The court then emphatically reaffirms 
its former ruling that present value 
and not cost is the determining factor 
and repudiates the methods that are 
followed by the commission in the fol­
lowing terms: 

"It is impossible to ascertain what 
will amount to a fair return upon prop­
erties devoted to public service without 
giving consideration to the cost of 
labor, supplies, etc., at the time the in­
vestigation is made. An honest anrl in­
telligent forecast of probable future 
values, made upon review of all the 
relevant circumstances, is essential. If 
the highly important element of pres­
ent costs is wholly disregarded such a 
forecast becomes impossible. Estimates 
for tomorrow cannot ignore prices of 
today." 

From the viewpoint of the Supreme 
Court, therefore, ther11 was evidently 
no finding of "present value," but there 
was in the record testimony (with no 
substantial evidence to the contrary) 
that the value was at least 25 per cent 
in excess of that found by the commis­
sion. The Supreme Court found that 
a value of $25,000.000, slightly less 
than that fixed by this uncontroverted 
testimony, would make the rates 
ordered by the commission confiscatory 
and therefore reversed the judgment 
of the lower court sustaining the com­
mission. 

This decision did not fix the value of 
the property of the company at $25,-
000,000, but merely determined that it 
was not, as judged by the record, less 
than that. It did not determine the 
weight to be given to reproduction cost, 
but did determine that it cannot be 
ignored. Finally, it is a demonstration 
of the importance of presenting testi­
mony as to "present value" as distinct 
from costs, whether original or repro­
duction. 

The case, however, is particularly 
important because of the dissenting 
opinion filed by Justices Brandeis and 
Holmes, which is a strong presentation 
of the prudent investment theory. 

ATLANTA AND BLUEFIELD CASES 

The Atlanta Gas case and the Blue­
field Water Works case were both de­
cided on June 11, 1923. 

To those who have regarded the 
Southwestern Bell Telephone case as 
holding that present-day reproduction 
costs are a controlling measure of pres­
ent value the Atlanta Gas case came 
as a distinct shock, and many critics, 
including one justice of the Supreme 
Court itself, insist that these two cases 
cannot be reconciled. .To those, how­
ever, who regarded the Southwestern 
Bell Telephone Case as holding merely 
that present-day reproduction prices 
must be considered and given reason­
able weight, it does not seem impossib:e 
to reconcile the Atlanta Gas decision 
with that ·in the Southwestern Bell 
Telephone case. 

In the Atlanta case the commission 
below claimed that it had given full 
consideration to present-day reproduc­
tion costs. Both the District Court 
and the United States Supreme Court 
found that "the opinion of the commis­
sion evinces a full and conscientious 
consideration of the evidence." 

The lower court also held that the 
commission's statement of the app!ic­
able rules of law was sound, and that, 
while it might differ from the commis­
sion as to the application of those rules, 
the resulting changes in the final fig­
ures would not be sufficient to justify a 
reversal. 

The commission in dealing with this 
case had taken the value of the por­
tions of the plant in existence in J anu­
ary, 1914, and allowed original cost or 
reproduction cost as of that date 
undepreciated. To this sum it added 
$125,000 as a recognition of the appre­
ciation in land values, and also added 
approximately $1,000,000 of additions 
made during the period from January. 
1914, to September, 1919, at actual 
cost, although since the hearing came 
in the last three months of 1921 the 
strict application of the reproduction 
cost theory would have shown a re­
production loss upon a part at least of 
this investment. 

The lower court held that this action 
in this · particular case resulted in a 
figure which gave sufficient weight to 
present-day unit prices, and therefore 
sustaine~ the commission, an action 
which the United States Supreme 
Court refused to reverse. 

In the Southwestern Bell Telephone 
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case, on t he contrary, the commission's 
figu res were based upon 1914 reproduc­
t ion costs depreciated, no allowance 
was made for the appreciation of land 
dur ing the war period, and the addi­
t ions were entered at cost, which, since 
the hearing occurred at the end of 191!!, 
was below reproduction cost as of that 
date. There was therefore no evidence 
of any consideration whatever of pres­
ent-day unit prices in the determina­
tion of value, and the decision was ac­
cordingly reversed by the Supreme 
Court. 

In the Bluefield Water Works case 
the commission ignored reproduction 
at pr esent-day prices, ignored testi­
mony as to pr esent fair value, fixed a 
value below its own revision of the 
company's reproduction costs on pre­
war basis depreciated, below its own 
engineer's reproduction costs at 1915 
prices depreciated, and only 1 per cent 
to 2 per cent above a depreciated cash 
investment. 

Under these circumstances the Su­
preme Court held that there had been 
no r ecognition of present-day costs in 
the determination of the value, and 
therefore reversed the commission. 

G ENERAL SUMMARY OF DECISIONS 

If we attempt to examine the various 
conclusions reached by state commis­
sions and Federal courts it becomes 
evident at once that there is no u·niform 
rule and apparently no tendency to­
ward a uniform rule by which one may 
determine the weight to be attached to 
the various evidences of value. If we 
attempt to generalize for the country 
as a whole, the conclusions which we 
can reach are extremely limited. They 
are, perhaps, as follows: 

(a) The fair value of Smyth vs. 
Ames is present value. 

(b) Original cost is not controlling. 
(c) Reproduction cost at current 

prices is not controlling. 
(d) No one of the various set rules 

by which commissions have reached 
reproduction cost on the basis of unit 
prices averaged over a period of years 
(Class C), or have reached fair value 
by a split inventory method ( Class H), 
or by a combination of pre-war costs 
appreciated and subsequent capital 
investment , has been approved by any 
court of last resort. It is true that 
decisions resting upon these theories 
have been appr oved, but the approval 
has been an approval of the decisions 
because the formula took into considera­
t ion all of t he evidences of value, rather 
than an approval of the formula. 

(e) The so-called ''prudent invest­
ment" theory, the "reproduction cost ·of 
equivalent plant" theory, and the "re­
production cost of unit prices during 
the time the rate will probable be in 
force" theory, while mentioned approv­
ingly by various commissions, have not 
been approved by the courts. . 

(f) A commission which adopts a 
basis of va!ue which clearly and dem­
onstrably shows that it has considered 
and given reasonabl~ weight to all of 
the elements of value seems to run 
little danger of reversal by the courts. 

If we forget for a moment the deci-

sions of the various commissions and 
courts and attempt to approach this 
subject from a practical economic view­
point, we find at once that there are 
two distinct methods of approach t o 
this important question; and t hat util­
ities and municipalities alike have 
shifted from method to method as 
change in economic conditions made 
first one and then the other advanta­
geous to their particular ends. 

· COMPARISON OF V ALUATIO N 
METHODS 

The first method asks for a r eturn 
on the investment. It is argued that 
one of the prime requisites for a suc­
cessful public utility in a growing 
American community is a constant and 
adequate·• supply of new capital; that 
new capital must be secured either upon 
a speculative or upon an investment 
basis; that the development of the theory 
of regulation by state and F ederal gov­
ernments has destroyed any chance of 
a speculative reward, and that there­
fore the business must be put upon an 
investment basis or have it s supply of 
new capital dried up. But if the busi­
ness is to be put upon an investment 
basis, the investor must be assured that 
the dollar which he invests in the busi­
ness will remain in the business sub­
ject only to the chance of loss by mis­
management or to loss by such change 
in the prosperity or in the life and 
habits of the community as will make 
it impossible for the business to earn 
a fair return upon this investment at 
any charge under which business is 
possible. 

In other words, the investor must be 
assured that the dollar which he places 
in the business will not be scaled down 
because later it proves possible to re­
place the business or equipment for a 
less sum. If the investor is given this 
assurance, however, he must consent 
on his part that he will not claim any 
increase in the dollar invested because 
of a changing scale of construction 
costs. 

There still remain, however, the 
speculative elements of premature 
obsolescence, change in population drift 
or decrease in the investor's return 
due to a general change in the purchas­
ing power of the dollar. Theoretically, 
these speculative elements may he com­
pensated by allowing an amortization 
of obsolescence and by adjusting the 
rate of return to the change in the 
purchasing power of the dollar. The 
fact, however, that the obsolescence 
may be too great to be amortized by 
any rate economically possible. and the 
difficulty of securing commission or 
court approval of a rate of return 
which 'YOU!d compensate for the change 
in the purchasing power of the dollar, 
still leave a large speculative element 
in the business, wh ich it would seem 
impossible to remove by anvthing shor t 
of an absolute governmental guarantee. 

The investment theory as commonly 
discussed is, however, vitally weak in 
that investment is always expr essed in 
terms of mixed dol1ars. Dollar s inve!'lted 
before the war have an entirely differ­
ent meaning and weight from dollars 

spent in the past five years, but they 
are all thrown in together on the books. 
The business of every day life is done 
in terms of the money of today and 
wh~n the amount of an investment is 
stated it should be stated in terms of 
the money of today. The statement of 
an unweighted mixture of different 
kinds of money has not true meaning. 

The second method does not look to 
a return upon investment, but to a 
return upon property or a return upon 
value. Logically, of course, if a man 
is to look for return upon value, it 
must be the value which he now has, 
not the value which he had at some 
time in the past or the value which he 
is to have at some time in the future, 
and the adherents of this method face 
at once the prime difficulty in its ap­
plication, the necessity of determining 
present value. 

If we eliminate for the moment the 
consideration of the value of the going 
concern and limit our thought to the 
idea of plant value, and if we measure 
value as in ordinary commercial trans­
actions by the price or amount of money 
at which there will be a relatively free 
movement of property between a group 
of buyers and a group of sellers in an 
open market, neither group being under 
the compulsion of economic necessity, 
certain basic facts at once become 
evident: 

First-Present value is not neces­
sarily represented by cost. · It may be 
above cost if construction prices have 
increased or if drift of population or 
other phenomena of community devel­
opment have given an enhanced value 
to the location of the plant; it may 
be below cost if construction prices 
have decreased , if a change in the art 
has reduced the relative efficiency of 
the plant, or if drift of population or 
other phenomena of community develop­
ment have left the plant in a dis­
advantageous situation or have de­
stroyed or lessened the demand for its 
service. 

Second-Present value is not neces­
sarily represented by reproduction cost 
at pr esent prices or at prices averaged 
over any number of years. If con­
struction costs are temporarily ab­
normally low the seller will withdraw 
the property temporarily from the 
market, or the buyer, convinced that 
he could not comp'ete the construction 
during the period of low costs. will 
offer a sum in advance of reconstruc­
tion cost at current prices. If recon­
struction costs are temPorarily ab­
normally high the buyer will withdraw 
from the market unless the seller makes 
a concession in price in order to move 
the property. If population drift has 
left the plant in a disadvantageous 
situation, if a change in the public 
habit has lessened the demand for its 
service, or if the plant itself is in bad 
condition, the seller must make a, con­
cession below reproduction cost in order 
to move the ProPPrty. 

Third- But if the plant is reasonably 
adapted to its purpose or by exten­
sions and additions can be made so 
without scrapping any appreciable por­
tion of it as it now exists, if it is in 
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good repair, if there is a reasonable 
market for its service, and if construc­
tion costs (including therein cost of 
land and cost of money) are reasonably 
stable, present value as defined above 
is equal to or closely approximates 
reconstruction cost at current prices. 

Abstractly considered, the debate 
between the adherents of these two 
methods of approach to the problem 
of fair return might continue indef­
initely, since much is to be said in favor 
of each of them, but when we come to 
consider the subject from the practical 
side a new element enters. 

The state or the municipality claims 
the right to regulate the charges made 
by a utility and the natural tendency 
of such regulation is downward. The 
only limit to this downward regula­
tion is to be found in an appeal to the 
sense of fairness and good business 
judgment of the legislative authorities 
or, when this is not successful, to the 
restraining hand of the courts. 

The power of the courts to restrain a 
legislative body is found only in the 
fundamental law, the constitutions of 
the states or the nation. An examina­
tion of these documents reveals the 
fact that the only restraints on · such 
legislation lie in prohibitions against 
taking private property for public use 
without due compensation, or, in the 
prohibition against depriving any per­
son of his property without due process 
of law, which is construed to mean 
without a determination and payment 
of an adequate recompense. It fol­
lows, therefore, that so long as the 
courts continue as at present to bold 
that the taking of the property for 
public use comes at the time of the 
establishment of the rate, rather than 
at the time the property is first devoted 
to the public service, the "return on 
investment theory," whatever may be 
its economic virtues, has no legal stand­
ing or foundation in state or Federal 
constitutions and that the utility which 
attempts to base its rights upon this 
theory will find itself deprived of its 
final protection ,against legislative ag­
gression, particularly in view of the 
recent action of the Un'ited State!! 
Rupreme Court. 

Even if the courts should in the 
future adopt the basis of valuation 
described under the heading of invest­
ment or original cost theory, they could 
not adequately protect the utilities at 
times when the price levels may have 
changed to a point where the property 
could be duplicated for any material 
amount under the original cost, because 
the courts could not, in the absence 
of appropriate legislation, prohibit 
either private or municipal competition. 

We recommend, therefore: 
1. Our \member companies, in ap­

proaching the question of valuation 
before a commission or other regulatory 
body or before a court, should submit 
full evidence at least as to original 
cost, present-day reproduction cost, 
present and probable future trend of 
unit costs, and direct testimony as to 
present-day fair value. They should 
endeavor to reach with the regulatory 
body a fair, equitable conclusion as to 

a reasonably stable level of unit costs 
and an equitable working figure as to 
such unit costs, if any, as may be ad­
mittedly still unstable. 

2. In the case of properties in serv­
iceable condition and adapted to their 
purpose, our member companies, in 
view of controlling court decisions, 
should take a firm stand for a present 
plant value approximately equal to 
reproduction cost at stable unit prices 
as above and for a fair return upon 
that value, to which there should of 
course be added going concern value 
and other non-physical elements. 

We recognize the fact that this con­
clusion, if followed, may be said to 
introduce into the public utility busi­
ness a speculative element, which we 
regret, and that it may call for revalu­
ations from time to time, but we recog­
nize the fact that no agreement, even 
though it be made between the utility 
and the regulatory body, would be bind­
ing upon the successors of the present 
personnel of the latter, an(j that under 
the existing condition of the law such 
an agreement would not be enforced by 
the courts in the event of a marked 
change in price levels. The utility 
which enters into such an agreement, 
therefore, merely bars itself from any 
advantage in the case of an increase 
of unit costs, without protecting itself 
against the disadvantage that follows 
from a decrease of unit costs. What­
ever our ideas may be, therefore, as 
to the soundest economic theory, and 
the desirability of maintaining the 
securities of our companies in the in­
vestment rather than in the speculative 
class, the protection of the properties 
in our care compels us to follow the 
only theory by which we can retain 
judicial protection against political 
aggression. 

PRICE TRENDS 

The 1922 committee on valuation 
embodied in its report a recommenda­
tion "that a study be made of price 
trends and a method worked out by 
which they may be used in determining 
the fair value of the property useful 
and used by the company at the time 
of the inquiry." In undertaking t o 
carry out this recommendation the pres­
ent committee understands that · the 
"trends" in question had reference to 
pre-war prices and their general up­
ward movement during a period of 
al:iout twenty years preceding the World 
War, and that the recommendation was 
prompted primarily by the method 
adopted in a number of appraisals 
made· during the period of war dis­
turbances of using, not prices current 
at the time of the inquiry or at the 
time of actual construction, but those 
which might have prevailed at the time 
of the inquiry if the war bad not oc­
curred and pre-war price trends had 
continued. In accor(\ancc with this 
understanding the "trend prices" dis­
cussed herein are the prices obtained 
by projecting the trend of pre-war 
prices through the war period to the 
present or some future date. 

The object which engineers who have 
used trend prices have sought to attain 

was doubtless to arrive at a value 
higher than pre-war levels, which some 
authorities sought to retain, yet lower 
than would be obtained by using cur­
rent prices which, until two years ago, 
were undergoing violent fluctuations 
and which were commonly rejected by 
regulatory commissions as abnormal. 
There has been comparatively little re­
cent use of trend prices in valuation 
work, but in a 1922 rate case in which 
the company's appraisal embodied such 
prices the commission pointed out the 
difficulties of determining correct trends 
and the errors which would result from 
lack of suitable skill and judgment in 
their selection. 

It is the opinion of the committee 
that it should not report upon this 
subject without giving careful consid­
eration to price movements and their 
causes covering a considerable period 
of time, and that it may include in its 
report comments as to current price 
movements and opinions as to future 
tendencies, as well as such statements 
as to past trends as it believes may 
be helpful. The subject, therefore, 
logically divides itself into three parts: 
(1) Pre-war prices; (2) war period 
prices; (3) future prices. 

PRE-WAR PRICES 

There are available to the commit­
tee several carefully prepared whole­
sale price indexes which conform more 
closely to the cost of public utility con­
struction than do other general com­
pilation of prices. The most com­
monly used of these indexes is probably 
that of the United States Bureau of 
Labor Statistics covering a continuous 
series of figures since 1890, embracing 
at the present time more than four 
hundred commodities, the prices of 
which are weighted in proportion to 
their quantity production. The series 
from 1913 to date was revised in 1922; 
the basis of weighting used was the 
production data contained in the 1919 
Census of Manufactures in place of 
1909 data previously used. More re­
cently the bureau has revised the 
balance of the series back to 1890, 
using 1919 weighting data. The changes 
from earlier index numbers are quite 
small prior to 1916, and so the full 
revised series bas been used in the 
following discussion. 

For a fifty-year period prior to th·" 
series similar but less extensive and 
probably less accurate figures were 
compiled by a congressional committee 
and embodied in Senate Document No. 
1394, commonly known as the "Aldrich 
Report." Similar indexes have been 
sy_tematically compiled in other coun­
tries for a somewhat longer periorl. 
going back in England to about 1800, 
Special studies of prices in England 
have also been carried back for over 
five centuries prior to regular price 
compilations. Viewed in perspective 
these early data are of little value in 
connection with the present inquiry. 
They show, as is to be exoected, an 
upward tendency throughout the cen­
turies, the cause!! of which are too 
remote for helpful pl'esent analysis. 

Wholesale prices in the United States 
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for the entire period of their compi:a­
tion, exciuding the World War and 
previous war peaks, have shown no 
marked upward tendency. Prices in 
England, with similar exclusions, have 
been closely consistent with those in 
the United States. It is only during 
the last thirty years that an extended, 
definite upward trend has prevailed. 
During the preceding fifteen years an 
equally pronounced. downward trend 
occurred. The extent to which such 
trends are now significant depends 
upon their fundamental . causes. The 
downward movement ending in 1896 
was in part the result of an unpre­
cedented expansion of industry, the 
introduction of labor-saving machinery 
and a wide extension of agricultural 
activity, with corresponing1y increased 
transportation facilities. This period 
also saw the origin and development of 
electric public utility service, including 
electric light and power, electric rail­
ways and telephones. The twenty years 
ending with the outbreak of the World 
War lacked such pioneer development 
and expansion liut, instead witnessed 
a marked development of labor organi­
zation, attended by curtailment of 
working hours and restriction of pro­
duction which to a large extent offset 
the growth in per capita production 
normally resulting from increasing 
labor-saving appliances and contributed 
to an increase in price levels. If, as it 
appears, industrial conditions which 
prevailed during the past thirty years, 
and which v.'ill probably continue in 
the future to a · considerable extent, 
are substantially different from those 
previously existing, the usefulness of 
extending price trend studies beyond 
this period into the past is doubtful. 

BUREAU OF LABOR INDEX 
CHOSEN 

After a study of the various price 
indexes available for this period, the 
committee has selected, for the pur­
pose of illustrating trends, the all­
commodity wholesale data of the Bu­
reau of Labor Statistics as most rep­
resentative of general price conditions. 
An index of the Harvard Economic 
Service covering a much more restricted 
but more sensitive group of basic mate­
rials shows wider fluctuations but 
almost exactly the same trend. The 
Dun and Bradstreet indexes show 
slightly greater and less upward trends, 
respectively, as should be expected from 
the different commodities and methods 
of computation employed. 

The committee presents herewith a 
chart reproducing the all-commodity 
index of the Bureau of .Labor Statistics 
from 1890 to 1922, inclusive, plotted on 
semi-logarithmic paper so that on any 
part of the price curve a certain ver­
tical distance or slope of line represents 
a uniform percentage or rate of in­
crease. The yea r 1913, which has been 
the conventional base of 100 for such 
curves, is assumed to be the logical 
point through which a projected trend 
line should pass. As shown on the 
accompanying chart, the committee has 
drawn a trend line following closely 
the price curve from 1899 to 1913. The 

line has not been extended through of electric railway materials for a con­
earlier years because of the disturbing siderable number of years. For this 
effect of business depression and other index he has used fuel, lumber and 
factors in the preceding years. The meta ls, using the Bureau of Labor 
projection of this trend line to 1923 Statistics' figures for his ·combination. 
gives an index of about 120. An index A comparison of Mr. Richey's curve 
of 125 is shown in 1926 and of 150 from 1914 to date with the Bureau of 
in 1936. The actual wholesale price Labor Statistics' all-commodity curve 
level is now substantially above this shows close agreement during the first 
latter point, with an upward tendency, four years, but materially lower prices 
and so, in the absence of recessions for the following two and one-half 
in the meantime, the trend index would years, and correspondingly higher levels 
not equal the actual index until at least thereafter. Mr. Richey's curve was not 
fifteen years hence. intended as an index to constntetion 

In the long run it is to be expected cost, having a more direct bearing upon 
that commodities of various kinds will operation and maintenance. • 
have prices bearing a reasonably con- In 1922 Robert M. Feustel, a .former 
stant relation to each other. This is member of this committee, completed 
necessarily the case because otherwise an exhaustive study of price move­
the producers of commodities command- ments in connection with a valuation 
ing only a comparatively low price of a large railway system. This study 
would in time transfer their activities included the computation of a series 
to other more profitable fields. The of valuation index numbers for the 

commodities which are used by theyears from 1892 to 1921, inclusiv~1 
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Bureau of Labor Statistics in its index 
computations are divided into nine gen­
eral classes. A study of these different 
class indexes during the period under 
review shows material departures from 
the all-commodity average particularly 
during the war period. 

ELECTRIC RAILWAY MATERIAL COSTS 

Having in mind that we are con­
cerned primarily with the materials 
entering into electric railway construc­
tion, it is of interest to determine how 
closely the all-commodity index com­
pares with the two classes of materials 
included in the Bureau of Labor Sta­
tistics series which are most closely 
associated with electric railway con­
struction requirements. These two 
classes, building materials and metals 
and metal products, include about 13 
per cent in value of all commodities 
produced in the United States. A 
study of the index data shows that 
during the past thirty years building 
material prices have followed very 
closely the all-commodity prices. Metals 
and metal products, the only other 
group extensively involved in electric 
railway construction, show less consist­
ent movements, with an upward but 
irregular trend. 

It is of interest to see how closely 
more specific indexes of electric rail­
way material correspond with the price 
curve and trend line accompanying this 
report. Albert S. Richey, a member of 
this committee, has compiled an index 

weighted in accordance with a recent 
inventory of the property. The trend 
of these index numbers shows a rea-· 
sonable consistency with the all-com; 
modity trend, being slightly less up­
ward and reaching the 150 level at a 
later date. This particular trend study 
applies only to one large property, 
which in certain important respects 
differs from typical electric railway 
properties. 

The committee has had opportunity 
to study price data compiled from 
extensive collections of appraisal and 
construction cost data made by organi­
zations now represented on the com­
mittee, covering a very large proportion 
of the period under consideration. An 
analysis has been made of these data 
and the relation of prices prevailing in 
the different years determined through 
a careful weighting of all the various 
elements entering into public utility 
constr\lction. In m~king these ap­
praisals transient fluctuations in prices 
were commonly ignored, resulting in a 
curve of prices without the fluctuations 
shown in the all-commodity index. 
During the earlier part of the period 
studied electric railway materials or 
the labor employed in their assembly 
in railway properties were somewhat 
lower than the all-commodity average­
and a trend line constructed from the­
weighted indexes of such construction· 
shows a sharper upward tendency than 
the all-commodity trend; in fact, it 
reaches 150 level several years earlier. 
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as is shown by a broken line on the 
accompanying chart. 

It should be pointed .out that con­
struction work such as buildings and 
other parts of electric railway prop­
erties requires labor of a different char­
acter from that employed in commodity 
fabrication, and subject to different 
wage movements. The wages of con­
struction employees have increased 
more rapidly than those of factory 
workers and have recently continued 
at re!atively higher levels. For this 
reason, the application of commodity 
indexes to construction work involving 
not only commodities but special labor 
may not yield reliable results, except 
after a considerable period of indus­
trial stability. 

It is obvious that if trend prices, 
based upon such different indexes as are 
herein considered, yield widely variable 
results when projected into the future, 
they cannot be used as the basis of 
accurate computations of property 
value. When it is further considered 
that objections may be raised to the 
limiting of trend studies to the specific 
period selected herein when the upward 
tendency has been unusually great, the 
limitations surrounding the usefulness 
of trend prices become apparent. 

In determinations of property value 
in which neither historical prices nor 
those prevailing at the time of the 
inquiry are acceptable to the· parties 
concerned, trend prices are sometimes 
used as the basis of a compromise. In 
cases where the expense of new ap­
praisals is undesirable and appraisals 
of pre-war property at pre-war prices 
are available, this property might be 
valued at trend prices (about 25 per 
cent higher than pre-war prices), 
adding to such value the actual cost 
of subsequently acquired property, the 
total value thus obtained being some­
what below present cost of reproduc­
tion. The committee is of the opinion 
that such compromises have little scien­
tific or economic justification, and it 
does not recommend any general use 
of such methods. The determination 
of fair value being a matter of sound 
judgment, the injection of evidence of 
value based upon complicated and 
uncertain factors is more apt to hinder 
than to aid the exercise of such judg-
ment. 

WAR PERIOD PRICES 

While the violent fluctuations in 
prices since the beginning of the Euro­
pean war have no bearing upon the 
trend prices so far dil!cussed, the move­
ments in wholesale prices during the 
last two years are of interest in their 
bearing upon prices which may prevail 
in the future. It was more than a year 
after the beginning of the war when 
prices in the United States began to 
rise. There was a fairly steady in­
crease up to the time the United States 
entered the war, then a slight recession 
incident to governmental price fixing, 
followed by another less uniform in­
crease, continuing until May, 1920. 
when the maximum monthly level of 
247 (Bureau of Labor Statistics, re­
vised, 1913 = 100) was reached. From 

this peak a precipitate decline continued 
for one year. Since the middle of 1921 
the marked downward movement has 
ceased, and for more than twelve 
months the tendency has again been 
definitely upward. The increase dur­
ing 1922 was about 12 per cent. 

The average of all wholesale prices 
now corresponds quite closely to the 
cost of living indexes compi.ed by the 
National Industrial Conference Board 
and others. Inconsistencies still exist 
between different classes of commod­
ities, but, on the whole, the tendencies 
of the various groups and of single 
commodities have been toward the gen­
eral average. This is particularly true 
of copper, so important in electrical 
' industries, which, until a few months 
ago, was radically out of line with 
other public utility material, but has 
since moved toward consistency. On 
the other hand, other metals and build­
ing materials, already above the aver­
age, are moving further upward under 
the stimulus of construction activities. 
Such exceptions to the general trend 
will continue until demands originating 
from war-time restrictions are more 
fully satisfied than has so far been 
possible. 

Electric railway construction costs 
followed the upward movement of al:­
commodity prices quite closely during 
the early part of the war period, but 
subsequent to the peak have not shown 
as great a decline, due to the continued 
high cost of construction materials and 
labor. A curve showing mid-year cost 
indexes is given on the chart already 
referred to. 

Until the latter part of 1921 there 
was justification for designating the 
prices prevailing during the preceding 
five years as abnormal. 'Many people 
still believed that prices would go back 
to the pre-war so-called "normal" level, 
in spite of the active resistance of labor 
to wage reductions. The committee i~ 
not convinced that prices prevailing 
during and for some years prior to 
1913 should now be considered normal 
any more than equally stable prices at 
quite different levels at other periods 
in our history, one of which we may 
now have entered. 

FUTURE PRICES 

The question as to wl)ether or not 
future prices will continue on a level 
comparable with that prevailing dur­
ing the past two years, or will gradu­
ally or abruptly fall toward the pre­
war level, is one of great importance 
to public utilities, in their operating 
and construction programs and in rate 
proceedings. Valuations and rates are 
fixed by regulatory bodies for applica­
tion to future periods of considerable 
!ength. If during such periods declines 
in operating and construction costs are 
to be expected, the regulatory comm;s­
sions will probably take cognizance of 
such expectations in their decisions. If, 
on the other hand, prices for a con­
siderable term of years are to remain 
at present or higher levels, more weight 
shou'd be given to prevailing prices in 
valuation and rate determinations. 

In spite of the vast amount of study 

which has been given to the causes of 
price movements, there is as yet no 
complete agreement as to what the 
fundamental causes are. The commit­
tee, within the limitations of this re­
port, cannot enter into an extended 
consideration of this subject, but it 
appears desirable to discuss certain 
factors which are clearly pertinent and 
through which some approximate con­
clusions may be reached regarding 
future price movements. 

The normal basis of money, in which 
prices are expressed, is gold. The gold 
standard has prevailed in the United 
States except for limited periods dur­
ing and following the War of 1812 and 
the Civil War. It was also in effect 
in most other important nations prior 
to the World War, but has since· been 
generally abandoned by the European. 
participants in that war; It is com­
monly recognized that prices move up 
and down with the existing stock of 
monetary gold. Increases in prices have 
followed all such important discoveries 
of gold as the California, Klondike and 
Transvaal fields. 

Money itself, however, plays only a 
minor part in commercial transactions. 
The bulk of our business is carried on 
through bank credits which do not 
necessarily bear a direct ratio to the 
money in circulation although based 
upon it. A large part of our monetary 
gold is not in actual circulation but is 
held in reserve to support issues of 
federal reserve notes, which, although 
limited by the reserve, <(lre not other­
wise directly related to it. Nearly one­
half of our money now in circulation 
consists of these notes, and their 
amount is subject to wide variations 
at the discretion of the Federal Re­
serve authorities. 

Prices are also affected by the speed 
with which operations involving the use 
of money or credit are carried on and 
by the efficiency with which commod­
ities are produced and marketed. An 
increase in money turn-over has the 
same tendency to increase prices as an 
increase in quantity of money; on the 
other hand, an increase in efficiency of 
production tends to reduce prices. There 
are other factors, involved to some ex­
tent in those already stated, which will 
have at least temporary effects upon 
price levels in this country. They in­
clude our restrictive immigration pol­
icy, artificial wage levels maintained 
through labor organizations, 'foreign 
trade balances, high taxes and dwindling 1 

natural resources. 
All these factors and others of Jes~ 

significance are constantly working to 
influence price levels. With respect to 
!hose tending to maintain high prices, 
1t should be noted that our present 
stock of monetary gold is nearly double 
the 1913 amount and is still increasing, 
although at a steadily diminishing rate. 
Our European wa-r al!ies owe us in 
gold more than the entire monetary 
supply of the world. In the absence 
of wholesale inter-aJ1ied debt cancella­
tion and the development of unprece­
dented European trade balances, it i!': 
difficult to see how the United State!' 
can dispose of any large part of its 
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gold. Bank credits may be expected 
to expand with steadJly improving bank 
facilities, the turn-over of money may 
also increase and the issue of Federal 
Reserve notes may be enlarged-all to 
the extent that existing industrial activ­
ity may at any time require. The 
present insistent demands for higher 
wages, from existing levels well in 
excess of living cost indexes; renewed 
.agitation for shorter hours and im­
proved working conditions, and short­
ages of farm and industrial labor, with 
little relief in prospect through immi­
gration, all work strongly against price 
recessions. 

The views with respect to future 
prices stated herein are shared by all 
qualified authorities known to the com­
mittee, at least to the extent of holding 
that substantial price recessions are 
not to be expected before 1930, and 
that pre-war prices are a closed book. 

With the passing of years a steadily 
increasing proportion of the investment 
in electric railway property and renew­
als thereof will have been r;nade on the 
present plateau of prices, and actual 
investment will approach more and 
more nearly the value found through 
appraisals based on the cost of re­
production at existing prices. The ex­
pectation of this future restoration of 
the consistency between investment and 
cost of reproduction which existed dur-

ing the pre-war period of regulation, 
when the latter basis of value gave 
results which were generally acceptable, 
is a further justification for the con­
clusion stated elsewhere in this report 
that cost of reproduction based upon 
stabilized present prices is the most 
important basis of fair value which 
courts and commissions alike can use 
consistently and with justice to all 
interested parties . 

The report was signed by E. G. 
Bechtel, H. A. Clarke, W. Findlay 
Downs, J. A. Emery, C. W. Gillespie, 
F. C. Hamilton, J. B. Klumpp, W. H. 
Maltbie, L. R. Nash, A. T. Perkins, 
A. S. Richey, W. H. Sawyer, Frank 
Silliman, W. B. Tuttle, E. D. Uhlen­
dorf and James P. Barnes, chairman. 

The possibilities of price reductions 
lie primarily in an increase in produc­
tivity through labor-saving machinery, 
more efficient and willing labor, more 
working hours and immigration. Wage 
reductions, desirab!e within certain lim­
its in the interests of both workers 
and consumers, are not to be expected 
on any large scale. More extensive 
and efficient use of natural resources, 
such as water powers, is sti!J possible 
and probable to a helpful extent. It 
may be possible to reduce our stock of 
gold or its effects through debt can­
cellation, increased imports, or by with­
holding note circulation based upon 
superfluous stock. The effect of these 
various factors tending to reduce 
prices, even in favorable combina­
tion, can hardly be expected for the 
present or in the near future to out­
weigh the opposing factors, partic­
ularly in the construction field where 
skilled labor is essential. 

New England Club Opens Season 
with Worth-While Program 

Some New Thoughts Brought Out on Light-Weight Cars, Standardizati61l 
of Air-Brake Equipment, Automatic Substations, Track Con­

struction, and Public Relations-Two Hundred Attend 
Evening Dinner at Boston 

Pfil:sENT PRICES WILL CONTINUE 

SOME very worth-while talks on 
practical subjects and an enthusi­

astic gathering marked the first of the 
season's meetings for the New England 
Street Railway Club at Boston on Oct. 
25. It was presided over, both after­
noon and evening, by the president, 
Ralph Hood, and there were about 200 
present at the evening dinner. 

J. C. Thirlwall, General Electric 
Company,, discussed lightweight city 

It is, therefore, the opinion of the al}d interurban cars and the results 
committee that price levels applicable obtained. He recalled how some engi­
to electric railway properties as a neers had thought the original safety 
whole at least equal to those now pre- cars were too light, but he said actual 
vailing will continue for a considerable experience has not borne out this fear. 
number of years, after which some re- The present maintenance cost on the 
cessions may be expected, but not to Birney safety cars installed five years 
pre-war levels or any close approach ago in Fort Worth, Tex., the original 
thereto. n 

It would not be unreasonable to insta ation, is less than 2 cents per 
car-mile. The average for all safety 

-expect that within ten or fifteen years cars used in Texas is running about 
the electric railway price level will 1.75 cents per car-mile, as against 3.5 
approach the projected trend price cents per car-mile for the older and 
as shown on the accompanying chart. heavier type cars on the same proper­
The committee is of the opinion that 

d fi ·t d. t· ties. 
more e Ill e pre IC tons are not war- Speaking of the installation of light-
ranted from _the a~ailable dat~. · weight one-man cars in interurban 

The committee 1s not unmmdful of • • th M.ddl w t M Th. 1 th · • h • h h d service m e I e es , r. 1r -
e price recessions w ~c ave oc~urr~ wall said that for the cars of the 

after the close of previous wars m this c· • t· L b & A 
and other countries. Our Civil War is n:~cmna 1• _aw1:ence urg uro~·a 
frequently cited to substantiate a claim Ra1lw~y, which have now been . m 
that prices will gradually return to operation. five years and are ?peratmg 
pre-war levels. A study of financial 96,000 miles a yea~, the mamtenance 
history shows that the Civil War price cost for the first six mo~ths of 1923 
increases were large!y due to the issue :,vas 1.46 cents per car-mile, and th_at 
of greenbacks which were not redeem- it 'has averaged 1.48 c~nts per car-mile 
able in gold until 1879 (fourteen years for the five -year peno?. These cars 
after the close of the war), at which ~ave netted a total savmg of $~20,000 
time prices returned to about the 1860 m five and a half year~ on an mvest-
1eve1. Prices based on gold showed ment of _$100,0~0, of which $60,000 was 
comparatively little fluctuation during almost immediately returned. through 
the Civil War. Similar reasons, or sale of the old cars and takmg down 
others showing no greater bearing of of copper. . 
past war prices upon the present sit- The first year of operation of the 
uation, could be given if further sub- light-weight one-man cars of the Ken­
stanti.ation of present predictions were tucky Traction & Terminal Company, 
necessary. Lexington, Ky., showed 38 per cent 

increase in car mileage, 30.5 per cent 
increase in passengers, 12.7 per cent 
increase in passenger revenue, a reduc­
tion of 37 per cent in expenses, a 
reduction in the power demand of 350 
·kw.,' and an increase in net income of 
102 per cent. 

The 32,000-lb. cars of the Western 
Ohio Railway, equipped with 35-hp. 
motors to maintain the same schedule 
speed as the heavier cars which they 
replaced, showed a maintenance cost for 
the first five months of 1923 of $2,893, 
compared with a maintenance cost for 
the old equipment of $5,070 for the 
first five months of 1922, and a cor­
responding reduction in power cost 
from $24,261 for the first five months 
of 1922, to $15,765 in 1923. These two 
items alone indicate a saving of more 
than $10,5-00 in five months. 

He mentioned the cars soon t.o be de­
livered to the Indiana, Columbus & 
Eastern Traction Company, which rep­
resent a further development of the 
light-weight car idea. They will weigh 
50,800 lb., seat fifty-six, and are 
equipped with four 60-hp. tap field 
motors geared for 55 m.p.h., which they 
will actually make. The cars which 
they displace weigh 86,000 lb. and while 
geared for 60 m.p.h., actually make 
only 54 m.p.h. on account of the voltage 
drop which will not prevail with the 
new cars because of their smaller 
energy consumption. 

From these examples, Mr. Thirlwall 
commented that it is evident that very 
material we'ght reduction can ~ ac­
complished in practically all types of 
cars. 

STANDARDIZATION OF AIR BRAKES FOR 
LIGHT CARS URGEI> 

E. W. Davis, Westinghouse Traction 
Brake Company, talked on the • subject 
of brakes and safety devices as ap­
plied to light-weight cars. He spoke 
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of, the advantages which had accrued 
from the approach to standardization 
with the Birney safety cars, which 
enabled the air-brake manufacturers to 
furnish equipment from stock-a thing 
which has never been possible with any 
other electric cars. He said that the 
standardization of brake equipment had 
gone very much farther in the steam 
railroad field than in the electric. For 
example, one type of triple valve for 
passenger cars, another type for freight 
cars, and a third type for locomotives, 
have almost universal use. By con­
trast, a great number of different types 
are required for the electric railway 
field. 

Mr. Davis then discussed briefly the 
variable load brake which has been 
found desirable for the light-weight 
cars where the live load may be a con­
siderable per cent of the total load. 
The first application of these brakes 
has been made on double-truck cars, 
but Mr. Davis said that it was his 
hope that such brakes might soon be 
available for use on single-truck safety 
cars. He said this type of brake ought 
to be installed on all new cars of the 
lighter type purchased henceforth, and 
it might even be worth while to con­
sider putting them on some of the older 
cars now in service. 

In discussing the various types of 
braking and safety equipment, includ­
ing door control, Mr. Davis pointed out 
that it is possible to meet practically 
any condition the railway may set up, 
but he urged that if the railway wants 
the best service from all of the manu­
facturing organizations, it will be more 
likely to get it by using something 
that they are making regularly in large 
quantities. 

To give an idea of the lack of uni­
formity in equipment used in the 
electric railway field, Mr. Davis said 
that he had in mind ten or twelve dif­
ferent companies which had bought cars 
within the last year, all of which 
might be classed as light-weight double­
truck cars largely for one-man opera­
tion, a'nd there were no two cases in 
which the door operation was the same. 
In two cases the Brake Company even 
had to build special brake equipment, 
and in several other case's it built other 
parts of equipment which will prob­
ably have no application on other 
properties. Nearly all modern manu­
facture is conducted by large organ­
izations, and while they can provide 
some flexibility in their operations, so 
many special developments are bound 
to be costly to the consumers. 

Charles F. Johnson, of the J. G. Brill 
Company, spoke briefly on the various 
types of car bodies applied to light­
weight cars. 

FIELD OF AUTOMATIC SUBSTATION 
EXP.ANDING 

C. A. Butcher, Westinghouse Electric 
& Manufacturing Company, discussed 
the application of automatic substations 
and sa~d that there are now in opera­
tion or on order some 500. He said 
that the Cleveland Railway is at pres­
ent contemplating an expansion of its 

present automatic substation installa­
tion to include ultimately thirty auto­
matic substations. There will be a 
supervisory control, by which it will be 
possible to open and close any feeder, 
start or stop any machine, transfer the 
load from one high-tension line to an­
other at any station, and obtain a 
continuous graphic curve of the load at 
each station-all of which is done by 
means of a· two-wire line to each sub­
station, which can also be used as a 
telephone line. 

In Baltimore, four automatic substa­
tions are shortly to be installed. An 
interesting development here is that not 
only does the location of substations at 
the load centers reduce materially the 
cable losses, but it is possible to regu­
late so as to provide that voltage which 
will be most economical for the traffic 
conditions prevailing in the district. 
By means of various taps on the trans­
formers, the d.c. voltage may be varied 
from 500 to 600. It was impossible 
to calculate what the most economical 
voltage would be, and therefore vari­
ous taps were provided and they will 
be tested out over a period of operation 
to find the most economical voltage for 
the particular traffic conditions in each 
district. 

Mr. Butcher said that the advent of 
supervisory control has greatly ex­
panded the field of automatic substa­
tions and automatic control of gen­
erating stations. He said it was 
possible now to picture in the future 
one man sitting in an office building 
who would have absolute control over 
the ·entire generation and utilization of 
energy in a community. · 

Referring to Mr. Butcher's comment 
on the advantage of being able to 
locate a!l automatic substation just 
where it was needed, J. C. Thirlwall 
said that this was sometimes very diffi­
cult on account of the objections to a 
substation in residential sections. He 
told how the Los Angeles Railway had 
cvercome this difficulty and had built 
three automatic substations in high 
class residential districts and had suc­
ceeded in making them absolutely 
noiseless. He said you could put your 
ea.r against the door and could not 
tell whether the machine was running 
or not. It cost about $10,000 extra to 
accomplish this noiseless feature and 
to give the station a decorative ap­
pearance, but the interest on this added 
investment is earned in the first · two 
months of each year as a result of 
savings from having the station where 
it is actually needed. 

R. B. Fehr, Rail Welding & Bonding 
Company, Cleveland, gave a very in­
teresting blackboard discussion of the 
technique of seam welding of rail 
joints. The possibilities for making 
these joints rn.ore efficient were out­
lined as: (1) Careful preparation of 
the joint at the rail ends and tight 
bolting to secure good alignment and 
some initial compression; (2) improved 
method of welding, including the hand 
feed method of applying the metal; 
(3) increasing the section modulus of 
the joint; (4) applying a .thick seam; 

(5) interrupting the base seam for a 
distance of 6 in. at the center. 

RAILWAY MEN TALK OPERATING 
MATTERS AT DINNER 

While all of the talks at the after­
noon meeting were supplied by manu­
facturers' engineers, railway men occ1:1-· 
pied the platform entirely after dinner .. 
Edward Dana, general manager Bos­
ton Elevated Railway, reported briefly 
on some aspects of the Atlantic City 
convention. He paid a tribute to 
former president C. D. Emmons, saying 
that a large measure of the success 
of the convention was attributable to 
his leadership. He thought it was a 
healthy sign, not a bad one, that the 
bus occupied 24 per cent of the exhibit 
space at the railway convention. He 
thought the convention marked the full 
realization that bus and street car will 
go together in future transportation. 
He proposed, and the convention voted, 
a resolution congratulating Britton I. 
Budd on the success of the Chicago, 
North Shore & Milwaukee Railroad in 
being awarded the Charles A. Coffin 
prize for 1923. 

H., M. Steward, superintendent of 
maintenance Boston Elevated Railway, 
addressed the ·meeting on the subject 
of new track appliances and practice. 
He spoke of the new tie exhibited at 
the convention by the International 
Steel Tie Company, especially adapted 
for rebuilding concrete track, the tie 
being so shallow as to permit leaving 
in the old construction. He also spoke 
of the Sandsberg sorbitic process of 
treating rail, which it is claimed will 
make the rail last from four to six 
times as long as untreated rail. The 
Boston Elevated Railway is trying out 
somE' of this. He also spoke of the 
Barhey frictionless rail, consisting of 
a narrow head rail for use on the 
inside of curves. Some of this is being 
used on the Boston Elevated, and it 
appears to reduce noise and corruga­
tion and give longer life. 

Mr. Steward emphasized the great 
importance of using machines in track 
construction work to eliminate hand 
labor as far as possible. He said that 
this practice had made it possible to 
build track now at practically no 
greater cost per mile than twenty years 
ago. He outlined the practice of the 
Boston Elevated as follows: 

Track construction is done with 
gangs of not over fifty men. A port­
able track is put in where possible, so 
that one track can be completely tied 
up. If ft is necessary to use cross­
overs, however, signals are installed to 
keep delays to traffic to a minimum. 

A pavement plow is· used to tear 
up the old pavement, but the blocks 
are sfll picked up by hand. The rails 
are cut up into convenient lengths by 
meana of an acetylene torch. A crane 
~ar tears up the track bodily and lays 
1t out to one side. Electric shovels 
do the excavating, and the newer cmes 
equipped with caterpillar tractors ar; 
particularly effective. They exc~vate 
the material and dump it directly into 
motor trucks. A steam roller is used 
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to roll the trench. The new track is 
assembled in the trench, the ballast 
distributed, the track aligned and then 
tamped with pneumatic tampers. Con­
crete mixers running on the rails are 
used, and each is accompanied by a 
loader. The use of loaders cuts the 
crew down to a minimum, and the 
scheme followed is to have one batch 
in the hopper, one in the mixer, and 
one in the loader simultaneously. The 
paving is then applied. Of course, 
welding machines, grinders and mis­
cellaneous tools are used at the proper 
points in the course of construction. 

Mr. Steward said it was only pos­
sible to do twelve to fifteen construc­
tion jobs in a season, and even this 
necessitated very quick movement of 
equipment from one job to another. 

Each day the construction foreman 
on a job orders by 4 o'clock the mate­
rial and machinery he will need the 
next day. One man is in the office 
and does nothing but see to it that his 
needs are supplied, when needed. 

Speaking of rail joints, Mr. Steward 
mentioned the work of the committee 
on welded rail joints and said that he 
was convinced in his own mind that 
the seam-welded joints will be one of 
two types used on any property. The 
seam weld will be used very generally, 
but one of the other types will be used 
for special locations. 

A FEW REMARKS ON SAFETY 

Fred A. Cummings, Eastern Massa­
chusetts Street Railway, gave a very 
lively talk on safety and public rela­
tions, saying that he was going to talk 
from tlie point of view of "the man 
who is too poor to own an automobile 
and is obliged to ride on the street 
car." He said that the best way for 
a company to pursue the work of safety 
is to keep everlastingly at the small 
details of maintaining the cars and 
plant in perfect condition, and then 
bring it right home to the men just 
what it costs for accidents. 

Mr. Cummings stated that nearly 
every railway assumes a niggardly 
attitude toward the claims department, 
but that there is no department which 
needs the inspiration and deserves the 
attention of the general manager so 
much. There is too much of the atti­
tude of wanting to settle every claim, 
regardless of its merit, and not enough 
of fighting claims out in court, Mr. 
Cummings contended. 

Referring to the proposed bill to 
come before the Massachusetts Legis­
lature abolishing one-man operation of 
cars, he said that the various Massa­
chusetts street railways have operated 
55,845,819 miles of one-man operation, 
and that the accident record has been 
considerably improved, as compared 
with two-man operation. He said that 
this was largely due to the greater 
responsibility felt and discharged by 
the individual operator. This was 
attested by the argument he heard an 

· operator make at a carbarn. The 
operator said, "This chariot is mine. 
Nobody gets on or off unless I know 
it. I'm the guy." 

The Electric Railways Have Come Back* 
Operating Revenue Greater than Five Years Ago-Net Income >rwo and 

' a Half Times as Great-Buses Have Failed When Required 
to Give All Local Transportation 

BY JAMES W. WELSH 
Secretar y American E lectric R a ilway Association 

I T IS a most encouraging sign that 
an invitation from the Investment 

Bankers' Association is extended to a 
representative of the electric railway 
industry to present a brief review of 
its status. It has not been long since 
the mere mention of electric railways 
in the presence of a banker produced a 
decided chill in the atmosphere. This 
disposition probably still exists to some 
extent, but there also seems to have 
come a feeling of curiosity as to just 
what is coming next. Apparently every­
thing that could happen to dampen the 
enthusfasm of the investor in electric 
railways has already happened, but the 
cars still keep running. 

They are running in New Jersey 
after an interruption of 50 days, al­
though for a while the issue looked 
doubtful, but the damage to business 
and the inconvenience suffered by the 
public as a result of the stopping of 
service proved beyond all doubt the 
essentiality of street railway service. 
The authorities insisted upon their re­
turn, and the people were glad to get 
them back. They have been voted back 
overwhelmingly by three to one in 
Saginaw, Michigan, where service was 
suspended for two years while the peo­
ple were misled with make-shift buses 
and would-be financial plans all of 
which failed dismally; they are running 
in Bridgeport, Conn., where service was 
suspended for 56 days in 1920; and in 
Toledo, Ohio, where an interruption of 
27 days occurred in 1919, while an effort 
was made to dispense with their service. 
They are even running in New York 
City, where hopes of some have been 
high that, here, of all places, the great 
bus adventure might be tried. 

From all this the conviction is grow­
•ing that after all the electric railways 
are essential in providing transporta­
tion service. Everyone likes to have 
an advance tip, and it is rumored that 
investment bankers are not above this 
excusable trait of human nature-The 
tip is this: The electric railways have 
come back! 

As you may be "from Missouri," I 
will ask you to bear with me through 
some statistics. 

CENSUS FIGURES SHOW GROWTH OF 
2.5 PER CENT A YEAR 

· The U. S. Bureau of the Census is 
just completing its regular five-year 
census of the electric railway industry. 
So far the complete financial figures for 
the country are not available but the 
traffic figures are: In 1922 out of more 
than 15 billion passengers including 
transfers over 12½ billion pay passen-

•Abstra ct of address a t a nnual conven­
tion of Investment Bankers' Association of 
Am erica, \Vashlngton, D . C., Oct. 29-31, 
1923. · 

gers were carried by the electric rail­
way companies in the United States, an 
increase of one and a quarter billion, or 
12 per cent over the previous census of 
1917. This is an increase of approxi­
mately 2.5 per cent per year while popu­
lation has increased less than one per 
cent. Putting this on a unit basis to 
get the "riding habit," we find there 
were 117 revenue passengers carried 
per inhabitant the country over in 
1922 as compared with 109 in 1917 and 
100 in 1912. These figures definitely 
put aside the fear that taking the coun­
try as a whole, competition from the 
motor vehicle, either in the form of the 
common carrier bus and jitney, or the 
private automobile, is at the expense of 
the electric railways. 

So much for the question of traffic. 
Now let us consider the matter of fares, 
for upon these two factors, fares and 
traffic, hang the revenues of the elec­
tric railway. In 1917 the average fare 
per passenger was 5.1 cents, today it is 
7.3 cents and in 1921 it reached 7.5 
cents. A trolley ride and a fixed fare 
no longer are synonomous and the pub­
lic has come to realize that fares vary 
in accordance with the cost of service 
in different cities throughout the coun­
try. 

Operating revenues of electric rail­
way companies according to Association 
estimates have increased 47 per cent 
over 1917 and now are close to a billion 
dollars annually. The operating ratio 
which rose from 65 per cent in 1917 to 
80 pP.r cent in 1920 for a group of 225 
companies fell to 73 per cent in 1922. 
The net income is approximately 2.5 
times the 1917 figures. 

The abandonment of electric railway 
trackage in certain parts of the coun­
try has been cited as evidence of the 
decadence of this mode of transpor­
tation and its replacement by another. 
The government census figures show a 
track mileage of 43,934 in 1922 as 
against 44,808 in 1917 or a net loss of 
874 amounting to 2 per cent. It is 
not to be understood, however, that no 
new extensions have been made. De­
tail figures on file with our association 
show that new track developments to 
the amount of 1,450 miles have been 
made during the five years while aban­
donments aggregating 3,320 miles have 
occurred, the net loss being as above. 

One reason for this was that the 
country was approaching the "satura­
tion point" with respect to electric rail­
ways. Practically every community 
that offered the slightest possibility of 
successful operation had an electric 
railway system. And many that did not 
offer any possibility nevertheless had 
them anyway, financed usually by real 
estate speculators who expected to get 
their money back through increased 
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land values rather than from the suc­
cessful operation of the railway, though 
as to this they were not without hope. 
Another Teason for the decline in con­
struction was the rise in prices of all 
materials with the opening of the world 
war. This abandoned trackage repre­
sents construction in unprofitable dis­
tricts where the traffic could not bear 
the cost of service. Every industry con­
stantly experiences such changes and 
the sooner it recognizes it, the healthier 
it is for it. 

vestment bankers. This is the type of 
prospectus frequently circulated for the 
purpose of attracting investors to this 
field. I might cite the results of a care­
ful analysis I recently had made of 
one of these prospectuses. The figures 
showed that with a small payment down 
a bus could be paid for out of earnings 
in 18 months. The life of a bus was 
estimated at four years and, during the 
last two and one-half years, a reserve 
was set up to replace the vehicle. The 
plan was cleverly conceived and is 
exceptionally plausible, except that the 
earnings of the bus are tremendously 
exaggerated. 

possible to one of affording adequate 
protection to existing carriers can be 
traced in the decisions of eleven com­
missions on petitions for certificates. 

In only two states, Illinois and 
Nebraska, where the commission has 
authority to grant certificates of pub­
lic convenience and necessity, have they 
shown a tendency to encom:age develop­
ment of bus lines at the expense of the 
railways, and in the state of Illinois at 
least the courts have stepped in and re­
versed the decision of the commission. 

In many of these places electric rail­
ways have installed a bus service rather 
than have the district without trans­
portation service. A total of about 2,000 
miles of bus route is now being operated 
by railway companies. 

Coming to the question of car equip­
ment, our records show that a total of 
over 13,000 new street cars have been 
purchased and put in service during this 
period out of 80,000 in regular opera­
tion. These include both replacements 
and additions to service but they always 
make friends for the railway. In 1921 
there was expended ,150,000,000 for im­
provements and betterments and for the 
current year it is estimated $250,000,000 
in new capital is needed. All of the 
above facts establish the electric rail­
way as ·a necessary business with in­
creasing traffic, increasing revenues and 
increasing facilities. 

NOTHING TO FEAR .FROM Bus 

Those who fear that the motor bus 
will replace the electric railway might 
do well to consider the economic and 
legal principles involved. It has been 
definitely proved wherever a complete 
transportation system serving a whole 
community has been tried by motor bus 
that the cost is greater than by elec­
tric railway, except in- instances where 
the service is infrequent and the density 
of traffic light. 

Examples of profitable operation of 
the bus at lower fares are frequently 
quoted as evidences of its ability to un­
dersell the trolley. The fallacy of this 
contention lies in comparing a rate of 
fare on one bus route or a group of 
favorable routes with that of a whole 
trolley system serving all parts of the 
community. It may not be generally 
understood that the earning capacity of 
various routes in a community vary 
through the widest possible range and 
that where a transportation company 
provides a universal service many long­
haul and poorly patronized routes are 
carried at the expense of the short 
riders in the densely populated districts 
all for the great good of the greatest 
number. 

The principle of co-ordinating all 
agencies of trar.sportation serving the 
needs of each community rather than 
to permit a ruinous and destructive 
competition to develop has been promul­
gated by the American Electric Rail­
v.:ay Association and is generally recog­
mzed as sound economic doctrine and 
in accordance with the principles of 
public utility regulation and control. 

There is, however, one thing to which 
I wish to direct your attention as in-

This prospectus states that the aver­
age daily earning power of a 26-pas­
senger bus is conservatively estimated 
at $75. I have good reasons to doubt 
this. Figures compiled by us, from 
the operating records of 12 electric 
railways using buses as adjuncts to 
their rail cars, show that the average 
daily gross earnings are approximately 
$29. It may be said, and with some 
reasonableness, that these operations do 
not truly reflect the true earning capac­
ity of a bus, as these buses are used 
in some cases in the less remunerative 
territories. However, an investigation 
of the earnings per bus of some of the 
most successful independent bus com­
panies in the country, confirms our 
beliefs that the earnings given in the 
prospectus are entirely misleading. 

For example, the average daily earn­
ings per bus on the Fifth A venue Coach 
Company's lines in 1922 were approxi­
mately $52. It should be noted that 
these vehicles are of the double-deck 
type having almost twice the capacity 
of those referred to in the prospectus 
and furthermore a 10-cent, fare is 
charged. Also, the traffic density and 
other operating features combine. to as­
sure to the Fifth Avenue Coach Com­
pany. a maximum earning power for 
its buses. 

In this connection. it might be pointed 
out that the operating statement of the 
Fifth Avenue Coach Company indicated 
that it would be impossible for it }o 
operate on a 5-cent fare, as the oper­
ating cost per passenger exclusive of 
investment charges and taxes for the 
year ending Jur.e 30, 1922 was approxi­
'mately 7 cents. 

Obviously, the whole argument set 
up in the prospectus referred to, falls 
like a house of cards when proper fig­
ures are substituted in the operating 
statement presented. 

BUSES REGULATED IN MOST STATES 

Let us next consider the attitude of 
the regulating commissions with respect 
to responsibility for furnishing trans­
portation services. 

In many states the commissions have 
as complete jurisdiction over bus oper­
ations as they have over other public 
utilities, including electric railways. 
For instance in nineteen states the com­
mission has authority to investigate 
and fix the rates of fare charged by 
bus lines; in fourteen states it pre­
scribes routes and in sixteen states it 
prescribes schedules for bus lines. 
Seventeen of the state commissions 
have issued general orders promulgat­
ing rules and regulations for the oper­
ation of buses. Thirty-six states have 
imposed a gasoline tax. There are, in 
fact, only six states in the union which 
have taken no official action what.ever 
with regard to the buses. 

OTHER FAVORABLE CONDITIONS 

Another fear that at times impairs 
the credit of the industry is the threat 
of political oppression. Probably the 
most effective weapon against the an­
tagonist is the building up of good pub­
lic relations. Telling the industry's 
story to the public, however, has be­
come a national watch-word. This is 
not a spasmodic campaign but is a con­
tinuing activity in keeping the public 
advised of its responsibility in main­
taining its transportation service. 
Coupled with this has been the intro­
duction of all known means of eco­
nomical operation. This included one­
man cars and for the industry there 
are now 10.000 in operation as com­
pared with less than 1,000 in 1917. 
Organized safety methods are result­
ing in a material reduction in the cost 
of accidents, which for the industry 
have fallen from 3.24 per cent of gross 
receipts in 1917 to 2.68 per cent in 
1922. 

The use of automatic and remotely 
controlled sub-station equipment as a 
factor in reducing power costs has re­
ceived wide application. This togeth'er 
with the use of power saving devices 
and a more intelligent use of electricity 
are resulting in material reduction in 
the total cost of power. The use of 
electric and metal composition welding 
processes has effected material savings 
in the maintenance and repair depart­
ments. 

Improved relations with labor have 
been effected in many places with a 
corresponding increase in efficiency and 
elimination of loss through strikes. 
These are but a few of the economies 

Twenty-five states and the District 
of Columbia have enacted legislation re­
quiring motor vehicle common carriers 
to obtain a certificate of public con­
Yenience and necessity from the state 
commission as a prerequisite to the es­
tablishment of any kind of service. 

A distinct trend from a policy of 
encouraging motor bus lines wherever 

-typical of what wide-awake and pro­
gressive companies are doing and which 
are winning for them success beyond 
their fondest hopes. 
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Maintenance of Equipment 
Old Trolley Poles for 

Yard Lighting ,-,f HE accompanying illustration 
shows a trolley pole used to 

support lights in one of the yards 
of the New York Rapid Transit 
Corporation. A few years ago, 
when building its new subway and 

' By Adding Steps and Bracket, Old Steel Fole 
Is Utilized for Su1>1>ortlng Lights 

elevated lines in Brooklyn, this com­
pany constructed elevated structures 
on several streets which had pre­
viously been occupied by surface 
lines. As the trolley poles of the 
surface companies could not be used 
to support the overhead work after 
the elevated structures had been 
built, they were taken down and 
were given to the Rapid Transit 
Corporation in return for the right 
to attach the wires of the surface 
lines to the new elevated structures. 

This arrangement gave the Rapid 
Transit Corporation several hundred 
trolley poles for which it had no use. 
While some of these poles could be 
sold, there were still many left on 
the hands of the new company and 
the price received for them was not 
great. Therefore, when it was de­
sired to light the yards where the 
subway and elevated cars are stored, 
a number of these poles were set to 
support the lighting fixtures and 

. . 

were provided with steps for the 
cleaning and renewal of the incan­
descent lamps which were installed, 
under suitable reflectors, on them. 
A casting was fitted to the top of 
the pole to act as a bracket and the 
whole made a very neat and strong 
layout at a cost that would not equal 
that of new pipe of much smaller 
section if it had had to be purchased 
especially for this purpose. 

Cleaning Motor Parts with 
an Alkali Bath 
BY 0. A. NORENE 

Assistant Master Mechanic Omaha. & 
Council Bluf'!s Street Railway 

AN INEXPENSIVE way of thor­
fi oughly cleaning armature hous­
ings, armature and axle boxings, field 
coil flanges, spring pads, etc., is to 
immerse them in a solution of steam­
heated industrial alkali cleaner. 
After remaining in this solution for 
from one and one-half to two hours 
the parts are removed and washed 
with a hose. Field flanges and 
spring pads, after being passed 
through the alkali bath, are dipped 
in insulating varnish and baked. 

As we are not at the present time 
equipped in Omaha with large tanks 
and equipment for handling the 
heavier parts of motor frames, they 
ire cleaned by compresed air, which 

removes the loose particles, and the 
balance is removed with a revolving 
steel brush operated by the use of a 
.small air grinder motor. This does 
a much better and cleaner job than 
the use of gasoline and brush. 

Lathe Bed Lengthened on 
Concrete Support 

OEQUIRING a few feet extra of 
ft bed length on a 36-in. lathe in 
the machine shop section of the Nor­
folk & Western repair shops at Blue­
stone Junction, W. Va., the foreman 
in charge adopted the unusual expe­
dient shown in the accompanying 
illustration. Two steel plates, U in. 
thick, of the desired length, and of 
a width corresponding to that of the 
rails of the lathe bed, were bolted 
to substantial brackets mounted on 
the end of the lathe bed. A concrete 
block was then cast under the ex­
tension of the lathe bed, holding the 
rails firmly in place by means of coun­
tersunk anchor bolts in the concrete. 

The motor controller, previously 
removed from the end of the lathe, 
was mounted on the outer end of the 
concrete block, the operating rod con­
necting it with the lathe carriage 
being lengthened accordingly. 

This construction is called into 
service only occasionally, but it is 
substantial and serves its purpose. 

The Xorfolk & Western Railway Found This an Economical l\letltod for Lengthening 
a Lathe Bed In the Bluestone Junction Shops 
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/illl 
New Equipment Available 

1~111 

Small Size Air Motor Hoist 

A NEW air motor hoist of small 
and compact construction is 

being marketed by the Inger.,oll­
Rand Company, New York, N. Y. 
The outstanding characteristics of 
the new size A hoist are compact­
ness of design, resulting in low 
headroom and relatively light 
weight; an automatic brake, which 
holds the load under all circum­
stances, even if the air supply be 

,\ir lllotor Holst 

disconnected or fail, and a grad­
uated throttle which permits a very 
close regulation of both the lifting 
and the lowering speeds. 

A balanced three-cylinder air 
motor is used which operates in 
either direction and without vibra­
tion at any speed or load within the 
rated capacity of the machine. The 
throttle graduation on this new 
hoist is very fine and insures instant 
and complete control of the hoist at 
any speed. A safety stop lever is 
provided which closes the throttle 
and stops the motor whenever the 
load is by chance raised to the top 
of the hoist lift. 

The automatic brake is a new fea­
ture as it holds the load at any de­
sired position for any length of time 
regardless of air pressure. The 
brake consists oJ a disk attached to 
th!l .motor shaft and of a brake 
plunger with a friction face, which 
is held in contact with the disk by 

--­springs whenever the hoist is not 
operating, i.e., whenever the air 
supply to the motor is cut off either 
by throttling or otherwise. It is en­
tirely automatic in its action and 
requires no attention from the 
operator. 

The motor· and gears are both 
inclosed. The motor operates in a 
bath of oil and the gears turn in a 
heavy grease. Oil passages lead to 
all bearings. Ball bearings or 
bronze bushings are provided at all 
points where experience has indi­
cated that they will add to the effi­
ciency or life of the hoist. If the 
hoist be overloaded, it is only neces­
sary to remove the overload, after 
which the hoist will start up and 
work again. 

A roller bearing monorail trolley 
can be provided in place of the top 
hook if desired. The trolley mount­
ing reduces the headroom necessary 
for installing and because of its 
rigidity enables an operator to start 
a loaded hoist along a runway with­
out difficulty. 

Development in Hack Saw 
Blades and Metal Cut-

ting Machines 

THREE new improvements in 
equipment for sawing metal have 

been placed on the market by Edward 
G. Herbert, Ltd., Manchester, Eng­
land. These include a special hack­
saw blade, a saw sharpening machine 
and a metal sawing machine. All 
are being marketed under the trade 
name of "Rapidor." 

The saw blades are made of high 
speed steel containing 18 per cent 
tungsten, and are hardened in a 
special way to make them tough and 
durable. A special feature of the 
blade is a patent set, which extends 
beyond the root of the tooth. Blades 
can be sharpened until the original 
teeth have been entirely ground away 
and can be sharpened in any suit­
able grinding machine, but the manu­
facturers recommend using the new 
type "Rapidor" machine. 

In a test made of this new hacksaw 
blade a 4-in. diameter mild steel bar 
was sawed in a machine making 170 
strokes per minute. The quickest 
cut was made in four and three­
quarter minutes and the longest cut 

Left--lUaehlne far Sharpening Hacksaw 
Blad.-H. JUght-Xe w Type Haek•aw 

Ulade 

in ten minutes, the average time 
being seven minutes per cut. A 
total of 367 cuts were made, the saw · 
being sharpened nine times during 
the test. 

The Rapidor sharpening machim, 
provides a new method of sharpening 
hacksaw blades, which consists of 
grinding them exactly to models 
having the correct shape of teeth for 
quick cutting. The grinding wheel is 
stationary and the blade moves to­
ward the wheel in contact with the 
model. Teeth are ground on both 
faces and the machine will sharpen 
any size or make of hacksaw blade. 

The third development is in al new 
type of sawing .machine. These are 
made in two sizes, one with a capac­
ity of 6-in. rounds or squares and 
the other having a capacity up to 
10 in. rounds and other sections to 
12 in. x 18 in. The saw holders have 
an indicator to show when the blade 
is strained sufficiently. This prevents 
breakage of blades through incorrect 
tension. A dashpot is fitted with a 
device which enab)es a start to be 
made on a sharp corner or square bar 
without danger of breaking the teeth 
of the saw. 

. . 
High s,,.-ed Sawing :llnehine 
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Safety Nut Lock for 
Rail Joints 

A NEW type of nut lock which has 
fl been given the name of "Bull 
Dog" has been placed on the electric 
railway market by the Waynesboro 
Nut Lock Company, Waynesboro, Pa. 
This nut lock has two projecting 
lugs on the outside circumference 
and a dog projection on the inside. 

New Type of Nut Lock 

' As the nut is screwed down on the 
bolt, a corner of the nut comes be­
tween the lugs. Four different 
angles are provided on the faces of 
the lugs, and as the nut is screwed 
into place the washer turns up, so 
that the lugs do not need to be bent 
over in order to hold the nut. 

The lock operates on the principle 
of an alligator wrench. The nut can 
be tightened but not unscrewed as 
the dog engages the metal and the 
greater the force applied the deeper 
will be the grip of the dog. In order 
to remove the nut, the lugs are 
knocked off by a cold chisel or screw 
driver. 

Oil Burner for Car Heating 

ASELF-GENERATING oil burner 
for installation in stoves now 

used for hot air and hot water heat­
ing systems in passenger cars is 
being marketed by the Chausse Oil 
Burner Company, Detroit, Mich. A 
number of equipments have already 
been completed and installed on 
electric railway cars for a period of 
testing. 

A collar is furnished to go be­
tween the door and the firepot of the 
ordinary stove. This makes the 
door about ½ in. further away than 
usual from the firepot and gives 
room for pipe to be run into the 
stove. Under the body of the car 
a 30-gal. high-pres;<1ure oil tank is 

installed. This _size tank is suffi­
cient for about thirty hours con­
tinuous service, and from 5 to 20 lb. 
air pressure is required to force the 
oil up through the piping to the 
burner in the car. Air pressure is 
obtained from the ordinary com­
pressor tank through a reducing 
valve, but in case of compressor 
failure enough pressure will remain 
in the tank to operate the heater , 
for several hours. 

The oil is forced up through a 
series of pipes to the gas-generating 
burner in the stove. To light the 
burner it is necessary only to open 
a valve and throw a piece of burn­
ing newspaper into the fire pot. A 
feature of this system is that the 
regulating valve is not on the fuel 
pipe, but on the gas pipe. This 
makes it possible for the burner to 
be turned down in mild weather 
without causing carbonization. Dis­
tillate or furnace oil is ordinarily 
used, but old transformer oil, 
crankcase and compressor drainings 
or kerosene may be used. 

An important item is the safety 
valve to extinguish the flame in­
stantly in case of collision, derail­
ment or overturning of the car. It 
operates also in case the car catches 
on fire. This valve, however, is not 
affected by ordinary coupling shock. 
In case the fire in the burner goes 
out, a valve automatically shuts off 

High-Speed Under-Swing 
Cut-Off Saw 

T HE general method of mounting 
cut -olf saw.; is to suspend them 

either from the wall or ceiling. A 
radical departure from this is now 
being marketed by the Oliver Ma­
chinery Company, Grand Rapids, 
Mich., in its new No. 96 high-speed 
under-swing cut-off saw. This saw 
is of the under-slung type and is 
made for either belt or motor drive. 
By pressing a foot treadle the saw 
is brought fo rward to cut up 2-in. 
material up to 22 in. wide or 4-in. 
up to 16 in. wide. The saw returns 
by releasing the pressure on the 
treadle. A spring is used in connec­
tion with the foot treadle to give a 
quick return and insure rapid oper­
ation. 

The saw is guarded by an adjust­
able guard and has an inclosed saw­
dust chute. The main part of the 
table is cast iron, 22 in. x 36 in. and 
is 33 in. high. Two auxiliary tables 
or extensions are furnished, fitted 
with two rollers each, and the right 
hand section is fitted with a posi­
tive stop gage with three adjustable 
stops. The forward and back stroke 
of the saw arbor is adjustable for 
short or long strokes and the spring 
mechanism prevents jerking and 
jarring on both the forward and re­
turn adjustment of the saw. 

Unde r -S lung C ut-Off Saw with S • lf- Contalned )rotor llrive 

the flow of oil, which will not com­
mence again unt il the burner is 
lighted. 

In one recent test the burner is 
said to have raised the temperature 
of a cold car to 76 deg. F. in twenty­
one minutes. The complete outfit, 
without fuel, weighs 70 lb., of which 
45 lb. is in the tank and 25 lb. in 
the burner and safety devices. 

For belt drive a countershaft is 
furni shed and for motor drive an 
ext ended sole plate in place of the 
countershaft. The saw arbor itself 
can be locked in a stationary posi­
tion, so that it can be used as a rip 
saw, and by using the miter gage it 
can be made to serve like the ordinary 
stationary arbor cut-off saw for 
cross-cutting work. 
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The News of the Industry 

One-Man Operation 
Attacked 

City of Oakland Repudiates Previous 
Action and Seeks to Coerce 

Local Railway 

The city of Oakland, Cal., through_ its 
elected officials, is up in arms agamst 
the San Francisco-Oakland Terminal 
Railways. There is no doubt that most 
of the moves made against the railway 
are political in character, but they have 
nevertheless had the effect1of embarrass­
ing the company. The railway has been 
made the butt in disputes over service, 
fares and one-man cars. As a matter of 
fact, however, the one-man car has been 
singled out by the city as most vulner­
able for attack. Accordingly the one­
man cars have been banned, as was in­
dicated in the ELECTRIC RAILWAY JOUR­
NAL for Oct. 20, page 722, the city 
would do. 

On its part, the railway has refused 
to comply with the order and continues 
to operate this type of equipment. In 
fact, the company has challenged the 
city with respect to its authority in this 
matter, jurisdiction over the operation 
of the railway having been transferred 
to the State Railroad Commission in 
1914. 

It had been anticipated that perhaps 
the city would seek to use its police 
power to enforce its one-man car order, 
but instead it retaliated by literally de­
claring war on the railway. The city 
started at once to negotiate with the 
Peerless Stage Company for a fran­
chised bus service, indicated that it 
would revoke the jitney prohibitory 
ordinance and then purchased and put 
into operation a twenty-nine-passenger 
Fageol safety coach on Telegraph 
Avenue. Two more buses have been 
ordered for early delivery, and the 
Council has declared that as soon as 
funds can be made available more buses 
will be added paralleling the railway 
lines and serving new districts. The 
fare on the city bus is 1 cent less than 
that charged by the railway. 

The railway is telling its side of the 
controversy to the public through the 
Key Route News and in large new~ 
papeP space. The company says that 
the Railroad Commission after receiv­
ing a favorable report on the one-man 
safety cars from W. J. Handford, its 
service inspector, recommend~d on Aug. 
13, 1918, the purchase of twenty-five 
Birney one-man safety cars as a matter 
of economy in the company's operations. 
At that time there was an ordinance 
which prohibited the operation of cars 
by one man, but the company, desiring 
to act upon the recommendation of the 
Railroad Commission, presented the 

entire matter to the City Council, in­
dicating that it contemplated the pur­
chase of twenty-five Birney one-man 
safety cars. As a result the ordinance 
which prohibited operation of cars by 
one man was repealed. This was in 
the fall of 1918. Among those who 
voted favorably on the repeal measure 
when it was 1'efore the Coupcil was the 
present Mayor, Mr. Davis. 

The railway, with the approval of 
the Railroad Commission and the con­
sent of the City Council, proceeded to 
purchase the cars at a cost of $168,445. 
This purchase and its financing were 
approved by. the Railroad Commission 
on June 7, 1920. These are the cars 
against which protest is now made. As 
the company explains: 

These cars were put in service In August, 
1920, and have been operllted more than 
2,600,000 miles and have carried more than 
13,700,000 passengers, in safety, without 
protest or complaint, until, politically, they 
were claimed to be unsafe, by the passage 
of the last ordinance, a few days ago. 

In a subsequent statement the com­
pany said: 

From what we 'have said it sufficiently 
appears that the company has made in­
vestments ap!')roachlng $1,000,000 in cars of 
this character. lt has operated cars of this 
type upon the streets of Oakland for more 
than three years without protest or opposi­
tion. This has been done with the consent 
and approval of the• Railroad Commission 
of the State of California, to which the 
citizens of Oakland surrendered the powers 
to consider and act upon such matters. The 
company cannot surrender the right to 
operate this equipment, thereby submitting 
to the confiscation of this property, without 
a judicial determination of the question 
whether its operation is t o be carried on In 
accord with the regulations and subject to 
the approval of the Railroad Commiss ion 
of the State of California, or the City Coun­
cil of the city of Oakland. 

Our company cannot operate under two 
masters. The law vests jurisdiction In one 
or the other. The question Is: Which? 

All parties in interest · will be benefited 
b:v the determination of this question, and 
until such determination Is had, the com­
pany must insist upon its right to continue 
to operate as heretofore. 

With its case thus presented the 
company explains that it leaves with 
the public for decision the question of 
which side to the controversy has acted 
in good faith. 

Although strong appeal had been 
made for the repeal of the ordinance 
prohibiting the operation of jitneys the 
latest advices indicate that the Council 
has rejected by a vote of three to two 
the idea of giving the jitneys free rein 
again. 

In the heat of the controversy over 
the question of the operation of one­
man cars, the matter of service and 
fares has been relegated to the back­
ground for the time being, although the 
fare matter has come up incidentally at 
the recent hearings in connection with 
the proceedings before the Railroad 
Commission looking toward approval 
by that body of the recently submitted 
financial reorganization plan. 

$36,874,951 Traction 
Fund 

Chicago Re-establishes Relations With 
Railways, Broken When Thompson 

Was Mayor 

Chicago's traction fund now totals 
$36,874,951. It was increased to this 
amount on Oct. 20, when city officials 
accepted checks totaling $8,189,158 
from the railway officials. 

Acceptance of this sum, the city's 55 
per cent of the net receipts of the 
railways for four years, was the last 
step in Mayor Dever's re-establishment 
of relations with the traction companies 
which were broken off during former 
Mayor Thompson's administration. 

The checks offered and accepted by 
the city were the same tendered to 
and refused by former Mayor Thomp­
son, who had caused the franchise of 
the Chicago Surface Lines to be can­
celed by the City Council and who 
feared that acceptance of the money 
would prejudice suits pending in the 
courts to enforce the cancellation. The· 
Chicago City Railway paid $2,809,379, 
while the Chicago Railways turned over 
$5,379,758. These two companies are 
comprised in the Chicago Surface Lines. 

Fourteen checks in all were accepted 
by City Comptroller Martin J. O'Brien. 
They represented the city's share of the 
companies' profits payable each year 
from 1920. The dates and amounts of 
each check follow: 

From tho Chicago City Railway: 
April 10, 1920 ...........•........ $442,991 
April 9, 1921 .......•..••.•...... 737,989' 
April 10, 1922 .................... 685,373 
April 10, 1922 .................... 390,372 
April 10, 1923 .................... 276,327 
April 10, 1923 .................... 276,327 

Total .....•.................. $2,809,379 

From the Chicago Railways: 
April 9, 1920 •... . .•.••.....•.. $1,004,372 
April 9, 1921 . . . . . . . . . . . . . . . . . . 706,626 
April 9, 1921 . . . . . . . . . . . • . . • . . . 700,000-
A1,rll lO, 1922 . . . . . • • . . . • . . . . . . . 858,367 
April 10, 1922 . . . . . . . . . . . . . . . . . . 500,000 
April 10, 1922 • . • . . . . . . . . . . . . . . . 500,000 
April 10, 1923 . . . . . . . . . . . . . . . . • . ~10,393 
April 10, 1923 . . . . . . . . . . . • . . • • • • o00,000, 

Total ........................ $5,3?9, 75S: 

Whether the city is entitled to in­
terest on the funds which were held 
in trust by the companies after the 
former administration's refusal to ac­
cept the checks may still be the subject 
of controversy. The traction fund was 
created for subway construction by 
the terms of the 1907 franchise or­
dinances under which the companies 
operate. 

The forfeiture suits filed against the 
railways during the ,.. administrat~on 
of former Mayor Thompson have been 
dismissed on the motion of Corporation 
Counsel Busch. 



November 3, 1923 ELECTRIC RAILWAY JOURNAL 795 

Oklahoma Road Damaged 
Canadian River on Rampage Washes 

Out Track of Interurban-Water 
Unusually High 

Heavy losses to track and roadway 
were sustained during October by the 
Oklahoma Railway due to the flood 
waters of the north fork of the Cana­
dian River. On the morning of Oct. 
15 water covered a mile of track on 
the El Reno Division just east of 
Banner, Okla., and all through traffic 
between Oklahoma City and· El Reno 
was discontinued. On the evening of 
Oct. 15 the flood again struck the El 
Reno Division and took out 280 ft. of 
trestle and 100 ft. of dump at the 
crossing of the Canadian near stop 17. 
This same rising of the river washed 
1,500 ft. of track off the fill near stop 
20 and cut out 500 ft. of fill to a 
maximum depth of 18 ft. at stop 21. 
The crest of the flood reached Okla­
homa City early in the morning of 
Oct. 16, bringing with it the water 
loosed by the cutting away of the core 
wall at the City Reservoir, 8 miles 
west of the city. The river reached 
a stage of 22.5 ft., which was 6.2 ft. 
higher than the record set by the flood 
of June, 1923. 

The Stock Yards line was under 
water for a distance of ! of a mile and 
badly washed out. The Walker Street 
line used jointly for city and Norman 
Division traffic was washed out, 380 
ft. of trestle and .1,400 ft. of dump 
being taken. The Central Avenue Line 
was under water for ! of a mile, track 
lined oft' the dump, 140 ft. of trestle 
washed out and heavy cutting made 
at various places. 

Traffic between Oklahoma City and 

El Reno was resumed on Oct. 20 after 
a ferry had been installed at the river 
crossing at stop 17, the track at· stop 
20 replaced, a shoo fly constructed 
around the washout at stop 21, and 
high-line trolley and feeder line re­
stored. While the tracks on Exchange 
Avenue were still under water, gangs 
were put to work, the outbound track 
was raised on sand bags and light cars 
were operated on Oct. 21. Traffic be­
tween the north and south part of the 
city was shut down six days. Due to 
the river changing its course, on South 
Walker Street and Central Avenue 
Line, additional trestles will be neces­
sary before traffic can be restored on 
these two lines. A total of 800 ft. of 
trestle and approximately 1 mile of 
track will have to be rebuilt there. 

Gerard Swope to Give First 
Aldred Lecture 

Gerard Swope, president of the Gen­
eral Electric Company, has accepted 
the appointment of first Aldred lecturer 
at the Massachusetts Institute of Tech­
nology, Cambridge. The opening day 
of the course is Nov. 9. These lectures 
have been established by J. E. Aldred 
of Baltimore, who has been responsible 
for similar lectures bringing leaders in 
science and industry into other educa­
tional curricula, thus tying the interests 
of engineering students more closely 
into those of the business world. Other 
eminent industrialists and engineers 
are to complete the Cambridge program 
for the first year, which will consist of 
twelve lectures. This year's lectures 
will be open to the faculty, seniors and 
graduate students of the Institute and 
to a limited number of outsiders, and 

will probably be published for general 
distribution next spring. President 
Stratton has appointed Prof. D. C. 
Jackson, head of the department of 
electrical engineering, and Prof. V. 
Bush, in charge of graduate work in 
electrical engineering, to co-operate 
with Mr. Aldred in this work. 

Subway Program Promised by 
Chicago Mayor 

Mayor Dever of Chicago has an­
nounced that a committee of experts 
is making a study of a plan to begin 
construction of subways soon without 
waiting the outcome of negotiations for 
municipal ownership of the local trans­
portation systems. In explaining his 
position, Mayor Dever said: 

I have never said that subways would 
have to await a solution of the surface and 
elevated lines question. Subways will be 
an Integral part of any solution of the 
transportation problem and as such are now 
being considered by my advisory staff In Its 
study of plans for the unification of trans­
portation facllltles. 

A subway system and a comprehensive 
subway system are two different things. 
We have enough money in the traction 
fund, or will have when the Surface Lines' 
$8,000,000 Is added, bringing the total to 
approximately $40,000,000, to build all the 
subways necessary for Chicago. 

It the only question involved was a 
financial one we could being tomorrow to 
dig subways and build 20 miles of rapid 
transit lines with the money In hand. But 
other problems enter Into any discussion 
of the subway question. For Instance, it 
must be determined what we will do with 
the subways when built. Shall. the city 
operate them or would It be well to lease 
them to private enterprise? And, If they 
are leased to an operating company, ~ould 
It be possible for It to guarantee the city 
against loss and still maintain a low. rea­
sonable fare? 

The Mayor has promised as soon as 
a conclusion is reached to announce a 
program which will give Chicago the 
best possible transportation with the 
most practical subway system. 

lla,·oc and De•tructlon ,vrought by Flood ""aters on Oklahoma Property 
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New Plan Promised 
Five-Cent Fare Inadequate Under Exist­

ing Conditions in Jersey-1\'lodi­
fied Settlement Plan Coming 

Within a short time the Public Serv­
ice Railway of New Jersey will offer a 
modified plan for the settlement of the 
present transportation problem there, 
free from the objections that were 
raised to the former plan. Announce­
ment to this effect was made by Presi­
dent T. N. McCarter of. the company 
on Nov. 1. Mr. Mccarter said that a 
month's trial of the 5-cent fare in local 
areas in the more important municipali­
ties has shown that under existing con­
ditions the 5-cent rate will not produce 
"the cost of service." His statement 
follows: 

The experimental 5-cent rate of tare 
adopted by Public Service Railway at the 
suggestion ot the Board ot Public Utility 
Commissioners has now been In effect in the 
populous centers of the state for one month. 
The public, generally, has shown an appre­
ciation ot the 5-cent tare plan and a desire 
that it be made permanent. The results, 
however, Indicate that this will be Impossi­
ble If the street railway and the buses 
continue to operate In competition with 
each other. The number of passengers on 
the street cars has increased, but not In 
sufficient numbers to make up for the re­
duction in fate. Consequently the rate is 
not producing the revenue received from the 
former rate bet ore the cessa tlon of service 
and Is not providing the cost of service. 

Co-ordination ot street railway and bus 
service under one management with· proper 
state and municipal supervision will fur­
nish the only Possible soluti<>n ot the trans­
portation problem. Such a plan will end 
uneconomic and wasteful congestion and 
provide the only hope for the continuance 
of the 5-cent fare on both cars and buses. 
The present situation cannot be indefinitely 
continued. 

The railway will undertake to furnish 
such a co-ordinated railway and bus service 
and will operate both cars and buses to the 
ex~nt found necessary to accommod<1te 
the traffic. If this requires the acquisi­
tion of the buses now Legally operating the 
company ls prepared to act. Within a short 
time the company will offer a modiflerl 
plan, free from objections that were raised 
to its former plan, to accomplish the result 
so necessary for the public conven·encc. 
To bring such a plan to a successful con­
summation will require the active co-opera­
tion and assistance of the state and munic­
ipal authorities. 

The original plan of settlement for 
the transportation difficulties was sug­
gested by President McCarter on Aug. 
21. Very briefly, the company offered 
to take over competing buses at their 
then existing physical value and run a 
co-ordinated bus and car service at a 
7-cent fare. City officials opposed in­
creasing the bus fare to 7 cents, as 
would be done under the Public Service 
plan. The trolleys continued idle 
until the chancellor ordered the com­
pany to restore operation at the 8-cent 
rate. At about the same time the cars 
'started, the Public Service filed with 
the Public Utilities Commission a 10-
cent fare schedule. The commission 
suggested to the company that it try 
a 5-cent rate within city limits. After 
deliberation the company announced 
that it would give the plan a four­
month trial beginning on Oct. 1. 

New Prop<>sition Submitted.-In ac­
cordance with votes recorded by the 
carmen's unhns recently a new propo­
sition has been submitted to the Wor­
cester Consolidated Street Railway and 

the Springfield Street Railway. It in­
cludes demands for wage 1increases, 
change to the day rate pay basis and 
changes in working conditions, all to 
take effect on Jan. 1. Details of the 
demands have not been made public, 
but public conferences will be arranged 
soon. 

Conditions Can't Continue 
in Youngstown 

"A continued deficit in this fund with­
out probability of payment from oper­
ating receipts would naturally result in 
the discontinuance of the street railway 
service, unless some other means may 
he found by the city or company of 
working out the original plan." This 
is tqe finding of a special legal com­
mittee appointed by the legislative 
committee of the Chamber of Commerce 
of Youngstown, Ohio, to make an in­
vestigation into the financial condition 
of the Youngstown Municipal Railway. 
The abstract of the service-at-cost plan 
which was in preparation for several 
months by the committee was sub­
mitted and approved at a meeting of 
the legislative committee. It will be 
used by the latter committee in the 
preparation of an exhaustive report on 
the transportation situation. 

The findings refer to the ordinance 
which gives the, company the right to 
operate under a guarantee on behalf of 
the city to charge a rate of fare which 
will earn sufficient revenue to pay the 
operating allowance and maintenance, 
repairs and renewals. The report states 
that this amounts at the present time 
to 25 cents per car-mile for operating 
allowance and 7.83 cents for mainte-

Kewanee Pays the Price 
of Neglect 

RESIDENTS of Galva and 
Kewanee, Ill., are paying the 

price of their neglect of the Gales­
burg & Kewanee Electric Rail­
way. Like many other humans 
they didn't recognize a good thing 
when they had it. Closeness to 
the object destroyed their sense of 
appreciation. And so the electric 
railway, after making a vain fight 

" to keep going, quit and 'then sold 
out. The second-hand man has 
the road now. His husky disciples 
of destruction are expected to be­
gin their work of demolition most 
any day. In a sense, the road's 
problems have been solved for it. 
But former patrons are begin­
ning to pay the price of their neg­
lect. They are now paying 76 cents 
to ride one way by bus between 
Galva and Kewanee instead of 36 
cents charged on the defunct in­
terurban. And they are howling. 
Although service has been shut 
down only a short time petitions 
are being circulated beseeching 
the local Chambers of Commerce 
to sec what they can do about 
having the service restored. 

nance, repairs and renewals. In addi­
tion the gross revenue should pay taxes 
and a return. The company is further 
permitted when the stabilizing fund is 
below $50,000 to increase its rate· of 
fare and when the fund is increased to 
$150,000 to decrease its fare. The re­
port points out, however, that the guar­
antee of the city does not impose upon 
it an ·obligation that at the rate of fare 
charged the gross income will be suffi­
cient to pay the stipulated return on it,g 
capital value or in fact even to pay the 
operating cost. Further, the city 
merely contracts and agrees that the 
company may operate on this plan, and 
that in case the stabilizing fund should 
be found insufficient then the preserva­
tion of the stabilizing fund would be 
purely a company matter. 

From the fact that there now exists 
in the stabilizing fund a deficit of 
$900,000, it would appear that results 
under the rates charged have not ac­
corded with the original purpose of the 
ordinance which was to earn enough 
from operation to preserve the service 
at cost without permanently depleting 
the stabilizing fund. 

Improves Service.-The Eastern Wis­
consin Electrlc Company has practically 
doubled its service accommodations for 
patrons between Sheboygan and Ply­
mouth. 

Truth About Utilities.-The Ameri­
can Development Publicity Association 
recently published a series of articles in 
the New York Evening Mail on the 
truth about public utilities. 

Wiants Statement Corrected.-W. E. 
Wood, manager of the Houston Electric 
Company, wishes to correct a statement 
of John A. Beeler which appeared in 
the Sept. 22 issue of the ELECTRIC 
RAILWAY JOURNAL to the effect that 
the average speed for cars in Houston 
was 6 m.p.h. Mr. Wood says the cor­
rect figure is 9 m.p.h. and has been for 
some time. 

Asks to Remove Tracks.-The Phila­
delphia Rapid Transit Company has 
petitioned the commissioners for per­
rilission to remove tracks and wires 
from Christian Street between Sixth and 
Eighth and from Filbert between Eighth 
and Ninth. The removal is requested 
to permit new paving of the streets. 
An ordinance recently passed by the 
City Council providing for the removal 
contains also a clause providing for the 
relaying of the tracks in the future. if 
foi,nd necessary. 

Richmond Committee Ready to Pro­
ceed.-Petitions are before the com­
mittee on streets of the City Council of 
Richmond, Va., from practically every 
civic and commercial organization in 
the city, ask:ng the committee to pro­
ceed with th~ consideration of the pro­
posed new blanket franchise for the 
Virginia Railway & Power Company. 
According to the chairman, the com­
mittee is ready to do this, "provided 
other matters are not injected into the 
deliberations of the committee by citi­
zens themselves." 
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is shown in the balance sheet, repro­
duced herewith. The city has spent 
over $15,000,000 in new construction 
and over $21,000,000 represents the 
property secured from the Detroit 
United Railways. Against a total of 
$38,307,785 investment in the property 
obligations to a total of $34,419,304 are 
outstanding, of which $15,880,000 rep­
resents the 'Outstanding amount of the 
D. U. R. purchase contract, which has 
been reduced by payments which will 
retire the debt by Dec. 31, 1931. 

$938,467 Earned by De­
troit Municipal 

The gross revenue of the Depart­
ment of Street Railways of the City 
of Detroit for the fiscal year ended 
June 30, 1923, was $20,196,163 and the 
operating expenses exclusive of taxes 
were $14,450,613, leaving a net revenue 
of $5,745,550. As the charter specifies 
that taxes shall be levied on the 
physical property of the entire system 
the same as though privately owned, 
a deduction of $639,745 was made for 
this purpose, leaving an operating in-

come of $-5,105,805, which was aug­
mented by non-operat ing income to 
$5,178,707. Interest, sinking fund and 
amortization payments r educed this 
gross income to $938,467 which was 
transferred to the profi t and loss ac­
count. These figures, shown in an 
accompanying table, are all contained 
in the department's first annual r eport, 
just issued. 

The deficit of $2,369 in motor bus 
operations is stated to be due to the 
payment of $600' per month rental on 
the two buses, which however may be 
applied on the purchase price. 

The city is now operating 373 miles 
of single track and 1,673 passenger 
cars, of which 1,603 are owned and 
seventy leased. Of the total 1,171 are 
two-man motor cars, 252 trailers and 
250 one-man. The average number of 
cars in the shop for repairs, painting 
and cleaning is 140. 

The status of the city·s investment 
The city operated 49,334,286 revenue 

passenger car-miles and 86,916 non-

DETROIT DE PART:\fENT OF STREE T RAI LWAYS 
CO:--IDENSED INCO:\IE ST ATE:\IENT FOR THE F ISCA L YEAR ENDE D 

JUNE30, 1923 
Revenue lrom traru,portation: 

Passenger revenue . .. . .... . ...... . 
Parlor chair and special car revenue. 

Hevenue lrom other railway operations: 
Rent of track.s a nd lacilities .. ..• . .. ............ . 
Other transportation revenue ..... .. ....... .... . . 

$19,080,465 
1,817 

$968,657 
1 ◄ 5,224 

Total operating revenue ... ......... · ...................... . 
Operating experu,ee: 
~ a)'." and structures ... .. . , ........... ........ . 
"'qu1pment . . . . . . . . . . . . . . . . . . . .... .......... . 

Power .. . . ... . ............. ................. . 
Conducting transportation .... .• ........ ....... . 
Traffic . .... .. . . .. . ..... . .... ................ . 
General and miscellaneoUB .. . .. ................ . 

Total operating expenses ... ...... . ........... . 

$1,967,576 
1,258,988 
2.061,595 
7,64 I, l 96 

1,84 l 
l,S 19,417 

Net revenue from railway operations .... ............ , ....... . 

Deduct taxes Ml!ignable to railway : 
Operations .. .. . . ... ... . .• .. ..... ,............ $633,797 
Miscellaneous rents. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,948 

Operatinginoome . ............ . ....... ............. . 

Noo-o~erating income: 
Net mcome lrom miecellaneous property (rent) .... . 
Income lrom unfunded securities and accounts .... . 
Income lrom sinking lund and reservce ... ... ..... . 

$IS, 194 
52,616 
S,092 

Gross income . .... . ..... . ... . ...... . ... , ......... ........... . 

Deductiooa: 
Interest on hoods and notes ............ .... . ... . 
Sinkin!( lunds on bonds and purchase contract ..... . 
A mort,zation or discount on lunded debt . . ..... .. . 

Total deduction lrom gross income ....... · ..... . 

$1,856,496 
2,381,294 

2,450 

Net income ....... .. . . .. . ........ .. ........ ........... . .... . 

Ratio operating expensl'fl to revenue from transportation . ........ . 
Ratio operating expellllct1 to total operating reveoue . . . . .. ........ . 
Ratio net income to operatiag revenue . .. .. . ... . ..... . ........ . . 

$19,082,282 

I, I 13,881 

$20,196, l 63 

14,450,613 

$5,745,SS0 

639,7 ◄ 5 

$5, J0S,805 

72,902 

$5,178,707 

4,240,240 

$938,467 

0.7573 
0. 7JSS . 
0. 0465 

INCOl\lE STATEMENT OF MOTOR BUS OPERATION FOR 7½ MONTHS 
ENDED JUNE 30, 1923 

Revenue (rom operation . .... . .... ... ~ ... ... . .. . .. .. ......... . 
Expeoses: · 

Wagesol operators .. .... ... .... ................ $5,762 
Otberexpenses .. . ...... . .. . ........ , ....... :. . 7,549 

Net loss . . .. . . . ............... . ... ...... .. ................. . 

CONDENSED YEARLY PAYROLL SU:\t .MARY 
Executive . . . .. . .. , .............. . ................. ... ..... . 
General offi ce ......................................... . .... . 
Claims . .... : .................. _ . ... : ...................... . 

r:i!/1:::::;t-..~~~~·:.· _·::: ·_::::::::: ·.:::: :.: : : : : : : : : : : : : : : : : : : : 
Auditing . .... .. ....... . ......... , .. . ...................... . 
Transportatiou . ................. . , . , ....................... . 

~fE:EL t••••••••• ·•i••••••••••:••••••••••••• Total. ... .... . .. . . ......... ............... ... - - .. - -- - . - • • 

$10,942 

13,31 l 

$2,369 

$75,300 
27,208 
64,286 
6,346 

24,035 
123,649 

6,691,037 
I, 160,251 

;6 l,263 
J,254,839 

607,903 
256,849 

$10,852,972 

DETROIT DEPA HTl\lENT OF STREET RAI LWAYS 
CON DENSED BALANCE SHEF.T- J UNE 30, 1923 

Assets 
Road and equipment: 

Ways a nd s tructures .......................... . 
Waye a nd etruct ures purchased lrom D .U. R. (<lay-

to-day lines) ........ .. . . ...... . . . . .. ....... . 
Ways a nd structures secured lrom D.U .R . on 

purchase con tract .: ..... .. ... .. . . ..... .. .. .. . 
lnveatme nts: 

1>.S.R . purchase sinking fund a nd interest reserve 
account ... . .... .. . .......... . ... ......... . . 

D.S.R. purcbaec sinking lund anrl interest reserve 
account and purchase fund, City of Detroit 
special assessment bonds . .. .... ........... '. .. . 

Total investment..... . ......... ... ... . 
Current asscta: 

Cash, construction lund .............. ......... . 
Casb , operatioo and maintenance lund .•. ......... 
Cash , purchaae lund . . . . . ... . ..... . ... ........ . 
Cash, additions a nd betterments fund ...... ...... . 
Accounts receivable ..... ..... .... . .... ........ . 
Accrued accounte receivable ............. ....... . 
Material, supplies, and unioatalled machinery a nd 

equipment ....... . .. .... ... .. ... . , ..... . 
Interest, dividende, and rente receivable. 
'.\liscells neous lunda . ...... .. .. ... . . , ...... ..... . 

Unadjusted debits : 
Accrued sinking lund, construction period . 
Prepaid operating expense .. . : .. . .. . . ... . 
Prepaid insure.ace . . .. . . .... ....... . . .... . . 
Prepaid taxca ....... . ......... . ....... . 

Total assets .......... . ............ ........ . 

Liabilities 
Long term obligations: 

Constru ction bonds ..... ...... ......... ....... . 
Lees: payment to city eioking fund commission to 

retire bonds a t maturity ... .. . .... .. ... ... . 

Purchase bonds .. . ... . .. .. ...... . . . ........ .... . 
Less: payment to city sinking fund commh:~ion to 

retire bonds at maturity .... . ..... ... . ...... . 

Addi tions a nd betterments bonds ... ..... . 
Less: bonde authorized unissued ...... . .. . 

D.U.R . purchaee contract . ..... . . .. . .. . 

Debt rctiremente from operation: 
Const ruction and purchase bonds ............ . 
Paid D .U.R. on purchase contract ... . .. ..... . 

Current liabili ties: 
Notes and accounts payable ............. ....... . 
Inventory of material and supplies and uninstall,d 

machinory purchased lrom D. U. R .... .. . 
Accrued accounts payable . .. . .. ........... . 
Accrued wages payable ....... . . .... ........ . 
l\liacella neous current liabilities . . .... ....... . 

Unadj usted credits: 
City interest lund, construction bonds .... 
City sinking lund, construction bonds. 

Reserves: 
Inj uries aod damages. . . . . . . . . . . . . . . . . . .... . 
Sinking lund and interest payments .... ...... . 

Surplus : 
Bala nce as ol June 30, l 922. . . . . ..... .......... . 
Net profi t fo r fi scal year ending June 30, J 923 .... . . 

T otal liabilities ... ... . . . ........... . 

$ I 5,6 I 8,137 

1,605,000 

19,850,000 

377,;95 

857,0S0 

$38,307,785 

$260,586 
385,29~-,, 

560-,v·;.? 
20,895 '!' , 

385, 194_ 
I , 104,179 

1.882,880 
1,000 

92,774_ 

233,368 
S,000 

198,880 
24,684 

$ l 5,000,000 

416,191 

$4,000,000 

44,S0S 

$5,000,000 
S,000,000 

$290,071 
1,200,000 

$883,385 

925,000 
242,728 
524,422 

17,746 

276,695 
233,368 

$566,047 
1,486,220 

$510,318 
I, 198,775 

4,053,362 

462,932 

$42,824,079 

14,583,809 

3,955,495 

l S,880,000 

$34,419,304 

$1,490,071 

2,643,281 

S l0,063 

2,052,267 

1,709,093 

$42,824,079 
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revenue, making a total of 49,421,202. 
The passengers carried totaled 471,-
070,493, of which 357,386,437 were 
revenue and 113,684,056 transfer. 

The total number of employees on 
the payroll was 6,525. A summary 
of the payroll is given by departments 
in an accompanying table which is con­
densed from that given in the report. 

Regarding depreciation; the report 
states : 

A depreciation charge, as such, was not 
made during the year, but the gross Income 
was reduced by sinking fund charges which 
It Is believed were larger than any reason­
ablt> estimated basis for depreciation, with 
the result that the net Income as here shown 
at!'ords a proper and al'Curate basis of com­
parison with the reports of privately oper­
ated utllltles. 

Considerable attention is given in the 
report to ways and means for speeding 
up street car passenger travel in the 
city of Detroit. By actual riding and 
timing it takes, during the evening rush 
hour, from fifteen to eighteen minutes 
to travel 1 mile in the central business 
area. It is imperative, states the re­
port, that street car service in this 
district be placed underground in sur­
face car dips at the earliest possible 
date. 

The eeJ ournal's" Analysis of the 
Detroit Figures 

High Traffic Density a Major Factor in Success of Department of Street 
Railways-Low Taxes and Interest Rates and Assistance of Other 

City Departments Also Help to Make a Favorable Showing 
t 

T HE ir,terest that exists in the rail­
way field regarding the operation 

of the street railway system of Detroit 
by the municipality has prompted the 
ELECTRIC RAILWAY JOURNAL to make a 
hurried analysis of the figures sub­
mitted in the first annual report of the 
Department of Street Railways, City of 
Detroit, just issued for the year ended 
June 30, 1923, as shown on the pre-
ceding pages. · 

Several factors stand out as con­
tributing materially to the measure of 
success that has been attained. There 
has been a remarkable increase in 
population. This, in the absence of any 
important extensions of track for sev­
eral years, has resulted in an exceed­
ingly high traffic density-a most favor­
able situation for the railway. Taxes 

charged against the railway are much 
lo·wer in proportion to earnings than 
for private companies. The street rail­
way department receives favorable 
treatment as compared with the private 
company in the matters of paving and 
rate of interest, and obtains the serv­
ices of the city legal, ;'Jrchasing and 
accounting departments for a large 
amount of work normally charged 
against the car rider instead of the 
taxpayer. 

OPERATING EXPENRES IN DETAIL OF DETROIT MUNICIPAL RAILWAY FOR THE 
FISCAL YEAR ENDED JUNE 30, 1923 

On the factor of growth in population, 
it may be noted that prior to the acquisi­
tion of the car lines in the city by the 
Department of Street Railways, the 
Detroit United Railway operated an ex­
tensive system, comprising interurban 
lines extending across Michigan and 
into Ohio, in addition to the city lines. 
For 1921, the last year of full oper­
ation, the total gross earnings of the 
entire D.U.R. system were $23,329,067, 
or only 22 per cent in excess of the 
revenue of the department for the city 
lines in Detroit alone in the fiscal year 
ended June 30, 1923. 

Group 1-Wayand Strcutur"" 
I Superintendence of 

R way nnd atructurea $ I 56,973 
; T!'lla.st., · ......... . 55,672 
4 R~·it.-.-:::.-:::::::: :~·m 
5 Rail fasteninga and • 
6 joints...... . ..... 27,011 
8 Special work........ 209.042 

Track and rand way 
labOT ......... . . . 

9 Miscellnneous track 
nnd roadway ex-

10 p p~n•es ......... .. 
1 1 ci:.:~~-ii ;~d ~~~di~~ 
12 n:~;:~f~r ~~~~-~~ci 
16 erii:,·ing~:·re·~c·e~-~~d 
17 Si;~~']"~~,'( i~i~~l~~k~ 
18 ingapparatus ..... 

Telephone and tcle-
19 graph lines ..... . . . 

Miscdlaneous wny 
20 Pol~~~dfi~t~~~; ' · · 
22 Di,strihution syst;,;;,'. 23 Mrseellnncouselectric 

Ii ne expenaes. . . . . 
24 Buildings, fixtures 
28 and grounds ..... . 

Equalization-Way 
anrl structures . ... . 

Total. .... ... . . 
Group II-Equipment 

29 Superintendence of 
30 equipment ... ... . . 

t~ng.er and com• 
bmation cnra.. . . . 

32 Service equipment .. . 
33 Electric equipment 

of cars .......... . 
~~ Shop equipment .... . 

Shop expenses ...... . 
38 Vehicles and horses .. 
39 Miscellaneous equip­

ment cxpensP.s ..... 
H Equalization-equip-

ment ....... .. .. . 
Total. .... ... . . 

Group III-Power 
45 Superintendence of 

POW!'r. · ••·· · .•.•• 
46 Power plnnt build­

in~. fixturMJ and 
grounds .... .. ... . 

47 Power plant ~quip-
ment ........... . 

◄ 8 Substation NJUip-
mcnt ........... . 

49 Tranamission eyatem 
52 Power plant employ-

ees ............. . 

572,261 

99,888 
224,022 

73,219 

59, ◄90 

7,813 

9,839 

771 

12,967 
33,139 

134,722 

89,380 

I 30,386 

39,000 

$63,245 

734,443 
17,244 

281,400 
43,396 
67,876 
6,316 

68 

45,000 

$29,531 

10,177 

72,798 

16,282 
282 

147,803 

$1,967,576 

$1,258,988 

53 Fuel for power ...... 
SS Lubricants for power 
56 Z\lisce1Ianeone power 

plant supplies and 
expenses ........ . 

5 7 Substation employ-
ees ........ .... . . 

58 Substation suppli<'S 
and expenseB ..... . 

59 Power purchased .. .. 
Total. ........ . 

539,02 I 
8,253 

8,595 

16,467 

1,919 
1,210,466 

Group IV-Conducting Transportntion 
63 Superintendence of , 

transportation.. . . $279,620 
64 Passenger conduct-

ors, motormen and 
trainmen......... 6,064, I I I 

66 l\Iiscellaneous c a r­
service employes ... 

67 llliscellnneous c a r-
eervicc expensea .. . 

69 Station cxpem1cs .... . 
70 Carhouse employees. 
7 I Car house expenses ... 
72 Operation al siiinal 

a n d interlocking 
73 oti~rii;:Jus~i" i;ie~ 

phone and tele-
graph lines ....... . 

76 Freill(ht and exnress 
collection and de-
livery ... .... .... . 

7 8 Other transportation 
cxpeasea ........ . 

Total. ........ . 
Group V-Traffic 

80 Advertising ........ . 
Total. ........ . 

65,939 

263,839 
28 

856,362 
37,253 

39,886 

9,46Q 

154 

24,534 

$1,842 

Group VI-General and llliscellaneous 
83 Salaries and cxoenaes 

ol ll(eneral officers... $36,542 
84 Salaries aod expenses 

al general offie~ 
clerks ........... . 

85 General office sup­
plies and cxpr.nees . 

86 Law expenses ..... . . 
89 Miscellaneoua general 

expenses ........ . 
92 Injuries and damages 
93 Insuranc~ ........ . . 

152,491 

5◄,304 
I, 119 

24,217 
68◄,693 
◄ 8,522 

94 Stationery and print- . 
ing. .... .. .. .. .. . 88, ◄ 44 

95 Rtores expense...... 280,632 
96 Garage and stable 

expenses ........ . 
97 Rent. ?~ tracks and 

fac1ht1es ...... . .. . 
98 Rent al equipment .. . 

60,670 
66,901 
20,882 

Total ........ . ... ....... . 

<;Jrand Total. .. . . . : ...... . 

$2,061,594 

7,641,195 

1.842 

1,519, ◄ ]7 

$14,450,6 I 2 

POPULATION GROWTH IN DETROIT 
REMARKABLE 

This remarkable growth is due to 
favorable industrial conditions in the 
Detroit area which have made the city 
the fourth in size in the United Sta'es 
and have resulted in a great amount 
of added street car riding along with 
the increase in population. This growth 
in business has not been met with a 
corresponding increase in track mile­
age, although a program has been laid 
out by the city that will increase the 
trackage materially. The result is that 
the rate of earning on the existing 
permanent investment is much higher 
than the average for street railways in 
the United States. This is indicated in 
Table I, which gives a comparison be­
tween the Detroit figures and cor­
responding figures for 121 rprivately 
owned urban electric railways report­
ing to the American Electric Railway 
Association. The operating revenue 
per mile of track in Detroit is at the 
rate of $54,145, as compared with 
$28,310 for these roads, or more than 
90 per cent above the average. 

The density of street car travel is 
indicated by the number of revenue 
passengers per car-mile, which is 7.2, 
as compared with 6.6 for the 121 rail­
ways. The total passengers per car­
mile is 9.5, as compared with 8.4 for 
the 121 roads. These two ratios aver­
age about 10 per cent higher for De­
troit. This explains why, with an aver­
age fare of 5i cents, as against 6.7 
cents for the other roads, the pas­
senger revenue per car-mile for Detroit 
was 40.8 cents, as compared with 44.6 
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cents. While the base fare was 5 cents 
in Detroit <luring the period, an addi­
tional cent was charged for a transfer. 
This charge brought in a material added· 
revenue and offset to some extent the 
lower base fare. 

ANALYSIS OF OPERA.TING COSTS 

A comparison of the operations for 
Detroit with those of the other com­
panies has been worked out on the basis 
of per cent of gross in Table II. It 
shows some striking differences. The 
operating ratio is almost the same for 

TABLE I-OPERATJNG STATISTICS OF 121 
PRIVATE URBAN ELECTRIC RAILWAYS 
FOR CALENDAR YEAR 1922 COMPARED 
\\'ITH DETROIT FOR FISCAL YEAR ENDED 
JUNE 30, I 923. 

121 

)(ailway operating revenue per 
Railways Detroit 

mile ofsmgle track ..... . .... $28,3 JO $54,145 
l'as.ecnger revenue per n1ile of 

single track ......... . ...... $27,593 $51,154 
Passenger revenue per car-mile, 

cents .. ... .. . ...... . ... . .. 44.6 40 . 8 
Revenue passengers per mile of 

single-track ..••. . .... .. · .... 408,968 958,140 
ltevenue passenger p~r ear-mile 6.6 7. 2 
Total passengers per mile of 

single track . .. . .. ... . ...... 522,078 1,262,923 
Total r,assengers per car-mile ... 8 . 4 9.5 
Tran.s er passengers, per cent of 

c::v:.i~~ p~:e~w:. ~!'; ~i~·g1~ 
26 . 5 31. 8 

track ................ . 61,828 J 32,496 

the two, being 71.6 per cent for Detroit 
as compared with 71.7 per cent for the 
others. The distribution of the oper­
ating costs is quite different, however. 
In Detroit less was spent proportionally 

, for all items except transportation 
which was 6.4 per cent higher. Th~ 
way and structures expenditures were 
not materially different in the two· 
cases, although Detroit must have been 
relieved of a considerable amount of 
the paving burden, judging by the fact 
that only ~224,022 was spent on this 
item with 373 miles of track. To offset 
this, a considerable amount of track in 
the system taken over from the D.U.R, 
was in bad condition and has needed 
excessive repairs. Expenditures for 
equipment are considerably lower for 
Detroit, probably due to the large num­
ber of new cars that have been placed 
in service within the year, and on which 
repairs should be light. Power cost is 
slightly less in Detroit than for the 
average. The streets are fairly level, 
stops are well spaced out, and a large 
number of trailers and safety cars are · 
in use. 

The general and miscellaneous ex­
penditures are materially lower in De­
troit, being 7.5 cents as compared with 
9.4 cents for the 121 private roads. 
This is due to several things. In the 
first place, the accident record has been 
good, and the accruals to the injuries 
and damages fund have been kept down 
accordingly. The legal work in con­
nection with claims is handled almost 
entirely by the city's legal department 
and is not charged against street rail­
way o.perations, the total law expenses 
charged being only $1,111. Then, too, 
persons are not so likely to bring suit 
against the city as against a private 
corporation, either because they feel the 
cost will come back in the form of 
taxes, or because they fear that it is 
useless to expect large judgments 
against the city. In addition to the 
accident situation, other city depart­
ments are called on to give service to 
the street railway department as occa­
sion demands. For instance, all pur­
chases are made through the city's 
purchasing department except in the 
case of special items, 

It is patent that the amount charged 
to taxes, 3.2 per cent of the gross, is 
much less than for the usual street rail­
way, being only 43 per cent of that for 
the other companies. In the charter of 
the city it is provided that taxes on 
the physical property of the entire 
street car system be levied, the same 
as if privately owned. This does not, 
however, include taxes at the rate 
charged in many other cities, which fre­
quently runs 5 to 7 per cent of gross. 
Furthermore, no federal taxation at all 
has to be included, as this is a depart­
merit of the municipality, and hence 
exempt under the law. 

The auxiliary operations of the pri­
vate companies as reported provided net 
revenues just about sufficient to offset 
the lower rate of taxation enjoyed by 
the city, so that the net operating in­
come is not far different in the two 
cases. The non-operating income of 
the private companies is considerably 
the greater, so that the gross income 
applicable to bond interest, dividends 
and surplus is somewhat higher for the 
121 roads. 

The income deductions in the case 
of Detroit are considerably more. The 
city is paying interest on bonds cover-

TABLE II- OPERATING RESULTS OF 121 PRIVATE RAILWAYS FOR 1922 CO).IPA RED WITH 
DETROIT FOR FISCAL YEAR ENDED JUNE 30, 1923 

Per Cent of Gross Cents per Car-ll-lile 
1921 121 

Railways Detroit Railways Detroit 
100 JOO 45. 7 40 .8 
71. 7 71. 6 32 . 8 29 . 2 
28 . 3 28 . 4 12. 9 JI . 6 

3. 7 0 . 0 I. 7 0 .0 
7 . 4 3 . 2 3. 4 I. 3 

24 . 6 25 . 2 I I. 2 10 . 3 
I . 7 0 .4 0 . 8 0.2 

26 . 3 25 . 6 12 . 0 JO . 5 
17 . 8 21. 0 8. 2 8 . 6 
8.5 4. 6 3. 8 ' . 9 

10 . 0 9. 8 4. 6 4 . 0 
8. 7 6. 2 4. 0 2 . 5 

JO . 5 10.2 4. 8 4.2 
31 . 4 37. 9 14. 3 15. 4 
0.2 0 .0 0. I 0 . 0 
9 . 4 7. 5 4. 3 3. I 
I. 5 4. 3 0. 7 0.0 

71 . 7 71 . 6 , 32 . 8 29 . 2 

ing the entire investment made in the 
property. Certain critics have claimed 
that this is less than the real value of 
the system, and that the D.U.R. was 
forced to sell at a loss. Be that as it 
may, the city is paying interest at the 
c11rrent rate for municipal loans, aver­
aging about 5¼ per cent as against 6 
to 8 per cent demanded today from 
private railways. It is also applying 
earnings to a sinking fund to retire 
the bonds over a period of about thirty 
years. Since the investment will be 
wiped off the books at the end of that 
time, the city states that it does not 
need to set up a depreciation fund in . 
addition. 

Auction Sales in New York.-At the 
public auction rooms in New York there 
were sold on Oct. 31 $2,000 Des Moines 
& Central Iowa Electric Company 5 per 
cent bonds due 1937, interest March 
and September 84 per cent; and forty 
shares Interborough Consolidated Cor­
poration $11 lot. · 

Files Judgment. - Judgment for 
$7,832 has been taken by the Fowler 
State Bank at Rantoul against the Kan­
kakee & Urbana Traction Company, 
Urbana, Ill., in Circuit Court during a 
special session of the court. The sum 
represented money advanced to the 
company by the bank. 

Partial Abandonment Permitted. -
By permission of the State Public Utili­
ties Commission, the Fort Collins Street 
Railway, owned by the city of Fort 
Collins, Col., will abandon and dis­
mantle that part of its roadbed which 
extends beyond the corporate limits of 
the city. There was no opposition. 

Stockholders Approve Abandonment. 
-Abandonment of that part of the 
road from Garden and Stevenson 
Streets, Seneca Falls, to Cayuga Lake 
Park, has been voted by the stockhold­
ers of the Geneva, Seneca Fa11s & 
Auburn Railroad, Seneca Fa11s, N. Y. 
Application for the abandonment will be 
made of the Public Service Commission. 

Files Abandonment Petition. - The 
Buffalo & Lake Erie Traction Company, 
through its attorneys, has filed a certifi­
cate of abandonment in the office of the 
Secretary of State, of that portion of 
its line or road known as the Dunkirk 
and Point Gratiot line. The line is 
operated in the city of Dunkirk. It is 
alleged that the further operation of 
this line is not considered necessary for 
the public convenience. 

Bonds Issued in Exchange. - The 
Board of Public Utility Commissioners 
has granted permission to the Trenton 
& Princeton Traction Company to issue 
its 6 per cent gold bonds to the amount 
of $500,000 to be used in exchange for 
the 4 per cent bonds of the New Jersey 
& Pennsylvania Traction Company. 
The board also approved a mortgage 
given by the former company to the 
Northern Trust Company, as trustee. 

Initial Preferred Dividend. - The 
United Gas & Electric Company, New 
York, N. Y., has declared a dividend of 
thirty-five-thirty-sixths of 1 per cent on 
the new preferred stock for the period 
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of July 20 to Oct. 1, putting the stock 
on a 5 per cent annual basis. The divi­
dend was paid on Oct. 1 to stock of 
record Sept. 27. Tpe dividend is equiva­
lent to approximately 97 cents on the 
64,994 shares of new preferred out­
standing. 

Considers Abandonment Request.­
The Georgia Public Service Commis­
sion has taken under advisement a re­
cent request by the Chattanooga Rapid 
Transit Company, a subsidiary organ­
ization of the Chattanooga Railway & 
Light Company, of Chattanooga, Tenn., 
to abandon the interurban line operated 
by the former company between Ross­
ville and Fort Oglethorpe, Ga. Members 
of the commission visited the line to 
investigate the advisability of permit­
ting its abandonment. 

Property Sold:-The property of the 
Henderson Traction Company was sold 
on Oct. 27 hy court order to W. H. 
McCurdy, of Evansville, Ind., for $6,800. 

' Attorney A. H. Funkhouser, of Evans­
ville. made the highest bid. The city ' 
of Henderson held prior lien on the 
property for $·1,588 for street oiling 
tax. The purchaser would not make a 
statement as to his intentions, but it is 
understood that he will remove the 
rails and other equipment and sell it 
for junk. 

Bus Lines Unprofitable.-Street Rail­
way Commissioner Engle of Youngs­
town, Ohio, recently stated that the 
buses operated by the Pennsylvania­
Ohio Electric Company do not pay. 
For the month of September the earn­
ings were $21,327, which represented a 
loss of 2.84 cents per car-mile. The 
mileage for September was 91,043, with 
earnings per car-mile of 23.42 cents. 
According to Mr. Engle's figures the 
Hillman Street bus is the only line that 
shows a profit. 

Improvement in Securities Noted.­
Public utility securities have improved 
greatly their investment position in the 
first half of 1923 as is shown by the 
decline in the average yield of public 
utility bonds and in the decrease of 
the average disparity between munici­
pal credit and public utility credit. This 
conclusion is based on an analysis by 
Herbert B. Dorau of the Wisconsin Uni­
versity Research Institute staff of the 
comparative borrowing power of twenty­
five public utility companies and fifteen 
municipalities. 

Lines Sold.-The Galesburg & Ke­
wanee Electric Railway, Galesburg, III., 
has been p'!lrchased by Dave Wine, 
Kewanee, for $50,000. Service on the 
line has already ceased. While the road 
was acquired bv Mr. Wine primarily 
for its value as scrap, he announced 
that he would give the •citizens an 
opportunity to retain the service if 
arrangements could be made. Imme­
diate cessation of operation was neces­
sitated, he said, in view of the fact that 
no arrangement had been made by him 
for protection from liability in case of 
accidents. 

Assessment Left as Recommended.­
The •Missouri State Board of Equaliza­
tion has completed final figures on the 
tax assessments of public service cor­
porations operating in Missouri. The 
grand total is $381,503,313, which is 
nearly $2,000,000 less than the total for 
the same <:lass of property in 1922, and 
$4,128,945 less than the total recom­
mended by the State Tax Commission. 
The valuation on street and electric 
railways amounted to $65,987,881. 

The assessment of the United Rail­
ways, St. Louis, was left at $44,085,208 
as recommended by the s·tate Tax Com­
mission. This is slightly less than the 
1922 total. 

Property at Newburgh Foreclosed.­
Reports a Gain.- For its first quarter The line of the Orange County Traction 

of 1923 ended Sept. 30 the Brooklyn- Company, running from Newburgh to 
Manhattan Transit Corporation report!; Walden, N. Y., has been sold under the 
a gain of approximately $50.000 in the foreclosure of the mortgage against it. 
net operating income compared with The property was bid in by ex-Governor 
the corresponding quarter of 1922. The Benjamin B. Odell, president of the 
company received in operating revenue company, acting for a committee repre­
$9,681,053. This was $544,920 more than senting the security holders. 

of Chicago. It is probable that the 
surface lines will break all records for 
passengers carried this year. Up to 
Oct. 20 the Surface Lines had carried 
approximately 587,371,135 cash fare 
passengers, or 9.37 per cent more than 
in the same period of 1922. 

Increase in Capital Stock Proposed.­
The stockholders of the Carolina Power 
& Light Company Raleigh, N. C., met 
on Oct. 22 to consider resolutions pro­
viding for increase in capital stock from 
$8,500,000 to $12,000,000, and changing 
common and preferred stock to a "non­
par" basis. The present authorized 
capitalization is 50,000 shares of com­
mon stock and 35,000 shares of pre­
ferred stock, par value $100. Under the 
proposed amendment of the charter 
there will be an increase of 10,000 
shares of common stock and 25,000 
shares of preferred stock, making 
60,000 shares of each stock. The in­
crease in capital is considered neces­
sary in order to provide in part the 
cost of further additions in plants and 
equipment contemplated. The property 
of the company includes 15 miles of 
electric railway. 

Proposes Bond Issue for Reconstruc­
tion.-An issue· of $200,000 in utility 
bonds to finance reconstruction of the 
Seattle Municipal Railway tracks, trol­
ley wires and special work in the dis­
trict bounded by Jackson and James 
Streets and First Avenue South and 
Third A venue South is proposed in a n 
ordinance recently introduced in the 
City Council. The issue is proposed as 
a substitute for the $190,000 issue 
passed a few weeks ago, which was 
found to be insufficient. The bonds 
will be a lien against the railway, pay­
able out of revenues. Plans for repav­
ing the district have been held up be­
cause of lack of funds with which to 
rebuild the railway. The Seattle Mu­
nicipal Railway has returned to t he 
light and water department a loan of 
$175,000 made three months ago, when 
the railway lacked funds to meet pay­
l'Olls because of losses accrued under 
the 5-cent fare experiment. 

the Brooklyn Rapid Transit Company His bid was for $10,000 in addition 
received in the same period last year. to liens prior to the mortgage which 
Operating expenses were $6,485,725 was being foreclosed. This was held by 
compared with $5,994,057 in 1922. The the National Commercial Bank of 
net income for the period ending Sept. Albany as trustee. The prior liens, in-
30 of this year was $814,696. eluding mortgage, judgment, interest, 

Opposes Abandonment. - The Inter­
national Railway, Buffalo, has applied 
to the Public Service Commission for 
permission to abandon the Niagara 
Falls Sugar Street line, with the result 
that the petition has become a matter 
of concern to the City Council, city 
manager, corporation counsel and other 
officials. Much opposition has been ex­
pressed on the proposed abandonment. 
President Walter McCulloh of the 
Chamber of Commerce says that the 
abandonment of this important cross­
town car thoroughfare would be de­
plorable, in view of the fact that the 
upbuilding of that territory will be but 
a matter of a short time, when the pav­
ing of the streets as now planned is 
finished. In a rate hearing before the 
Public Service Commission several 
months ago, the International Railway 
set forth figures to show that the com• 
pany's lines in Niagara Falls had been 
operating at a loss of some $103,000 

Denies Abandonment Application.- taxes, &c., amounted to $579,192. The 
At a recent hearing before the Cali- mortgage foreclosed was to secure 
fornia Railroad Commission it was $750,000 bonds, of which $324,000 had 
brought out that the Nevada County been issued under the mortgage and on 
Traction Company operating an elec- which was due a total of $378,748. 
tric line between Grass Valley, Calif., Record for Passenger Traffic.-The 
and Nevada City since 1901 was in- Chicago Surface Lines broke all records 
solvent. It was stated that the com- for passengers carried and receipts on 
pany had defaulted interest on $60,000 Oct. 20. The receipts for the day were 
of outstanding bonds since 1921. The $180,141, the previous high record hav­
loss of revenue was ascribed to the ing been $.178,487 on Dec. 23, 1922. 
rapid increase of private automobiles. There were car_ried 2,611,532 cash fare 
It 'I\ as state<l, however, that the direc- passengers on that day, and it is offi­
tors had not authorized any application cially estimated that there were 1,828,­
for abandonment or substitution of 060 transfer passengers, so that there 
service and that no application was was a total of 4,439,592 people trans­
before the commission. Bus franchises ported by the surface lines or more 
are being sought. than the entire population of 

1

the city a year. 
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Traffic and Transportation 

Change Made in Token Raie 
Commission Orders District of Colum­

bia Companies to Sell Three Tokens 
for Twenty Cents 

Electric railways operating in the 
District of Columbia have been ordered 
by the Public Utilities Commission to 
sell three tokens for 20 cents at their 
carhouses, offices, substations, power 
station, "and other points convenient 
to the public," but not on their cars, 
effective on Nov. 1. 

The order modifies to this extent the 
previous order for the general sale of 
six tokens for 40 cents. A general sale, 
by conductors on cars and elsewhere, 
of three tokens for 20 cents was asked 
by the Federation of Citizens' Asso­
ciations on the ground that many per­
.sons did not find it convenient to pur­
chase six tokens at a time. In the 
arguments at the hearing, counsel for 
the federation asked that if the three­
for-20-cents order be denied, a cash 
fare of 7 cents instead of 8 cents be 
ordered. This phase was disregarded 
in the ruling of the commission as being 
outside the original petition. . 

While no official estimate has been 
made of the effect of the new order 
upon the revenues of the companies, it 
fo not believed that it will be of much 
consequence, as most purchases of 
tokens are made on street cars and these 
are not affected by the order. Tokens 
heretofore have been sold at the com­
pany offices, carhouses and at certain 
banks in Washington and it is at such 
places only that three tokens for 20 
cents may be purchased hereafter. 

! ·Testimony before the commission 
showed that about 20 per cent of the 
passengers of the Washington Railway 
& Electric Company pay the cash fare 
of 8 cents and it was estimated that 
if three tokens for 20 cents were sold 
on cars half of these cash riders would 
buy tokens and that the resultant loss 
in revenue to the company would be 
$104,000 a year, based on the number 
of passengers carried in the twelve 
months ended Aug. 31, last. Similar 
testimony was not introduced for the 
Capital Traction Company, but the 
Utilities Commission itself made an 

. estimate that 24 per cent of the pas­
sengers of that company pay the cash 
fare and that, on the same basis of 
estimates, loss of revenue by a general 
change in the quantity of tokens sold 
would be $109,000 a year. 

"The evidence submitted indicates 
that the returns now enjoyed by the 
railways are no greater than what is 
.considered fair, and are decreasing," 
the commission asserted in its decision 
in the case. This sent.ence is considered 
,especially significant as forecasting the 
.attitude of the commission regarding 
the general question of railway fares 
in the District of Columbia, as there 

has been agitation in Congress and 
elsewhere for a return to the 6-cent 
fare. 

The effect of the sale of tokens in 
smaller quantities by the conductors 
would be to delay traffic movement "to 
a small extent," the commission as­
serted, because of the increased number 
of transactions between conductors and 
passengers. 

"The riders who are in a position to 
<,pend 20 cents for three tokens and 
cannot spend 40 cents for six are 
•probably few in number," the commis­
sion concluded in its opinion. 

Injunction to Prohibit Bu~s 
Denied 

An injunction to prohibit the opera­
tion of buses along the route of the 
Maumee Valley Railway, Toledo, was 
denied in the Lucas County Common 
Pleas Court on Oct. 25. The court in 
denying the injunction said that it was 
opposed to government by injunction 
proceedings. 

The suit, which was brought by 
Attorney Leroy L. Eastman, represent­
ing the railway, charged that the bus 
companies were operating without first 
complying with the provisions of the 
Collister bus law. The Maumee Valley 
Railway, of which L. G. Van Ness is 
president, operates on both sides of the 
Maumee River, south of Toledo. Mr. 
Van Ness said that the matter would 
be taken to the Court of Appeals im­
mediately. 

Last year the village of Perrysburg, 
through which the interurban operates, 
passed an ordinance prohibiting buses 
from stopping to take on passengers 
within the corporate limits of the mu­
nicipality. The bus companies went 
into court and obtained an injunction 
against the city. The matter was 
taken to the Ohio Supreme Court by 
Attorney Eastman, where he succeeded 
in having the injunction dissolved. 

Will Start Auxiliary Bus Service 
in Springfield 

Following the threat of the City Com­
mission to repeal its anti-bus ordinance 
and permit general operation of buses 
on Springfield, Ohio, streets unless the 
Springfield Street Railway started some 
kind of service to the Melrose addition 
in accordance with its franchise terms 
the company recently notified the com­
mission in special session that it would 
start auxiliarv bus service to connect 
with cars on Nov. 5. The commission 
at a regular meeting on Oct. 29 gave 
the company twenty-four hours to make 
final reply to its ultimatum demanding 
service. 

A resolution ordering the building of 
the new. track was passed some time 
ago without a dissenting vote. When 

the company was approached on the 
subject it declared it would be impossi­
ble to build the extension as a loss 
of $10,000 had been incurred so far. 
The matter rested until a delegation of 
citizens from the Melrose addition ap­
peared before the comm1ss1on and 
pressed for action, with the resultant 
passage of the resolution threatening 
revocation of the franchise and repeal 
of the anti-bus statute. 

Rehearing Called on Mail Pay 
The Interstate Commerce Commission 

will begin a hearing at Washington on 
Nov. 19 on the application of the Post 
Office Department to readjust the com­
pensation of electric railways for han­
dling United States mails. This is a 
reopening of the case started in July, 
1918, when the commission, on its own 
motion and following the suggestion of 
a bill enacted by Congress, ordered an 
investigation to determine reasonable 
rates for transporting mail by urban 
and interurban electric railroads and 
for the incident service. 

It will be recalled that in August, 
1920, the commission handed down an 
order which had the effect of increas- · 
ing the compensation to the carriers, 
but the results were not satisfactory to 
the American Electric Railway Associa­
tion, which filed an -application for a 
rehearing. The Post Office Department 
in 1922 filed a petition for reopening of 
the case, on the grounds that conditions 
had changed since the 1920 order of 
the commission so as to justify revision 
downward of the rates. 

Testimony and evidence in the case 
will be presented before an examiner 
for the commission, beginning Nov. 19, 
and the proceedings are expected to 
occupy several weeks. Eventually, 
arguments will be heard before the 
commission itself, after the examiner's 
report has been submitted. 

Wisconsin Commission Authorizes 
U:se of More One-Man Cars 

The Wisconsin Railroad Commission 
has granted formal permission to the 
Wisconsin Public Service Corporation 
to continue the operation of one-man 
cars on its Green Bay-Kaukauna in­
terurban line. The company pleaded 
the need of the strictest economy ln 
operation, .and submitted to the com­
mission statements showing the differ­
ence in cost of operation that resulted 
from the change to one-man car oper­
ation and also data on accidents. 

C. E. Kohlhepp, auditor for the com- , .. 
pany, said the railway department in 
Green Bay, including the city and inter­
urban lines, had incurred a deficit of 
$190,169 in 1922 and a deficit of $94,818 
iu the first seven months of 1923. 

C. E. Warwick, representing the com­
pany, testified that the one-man cars 
with the new safety appliances were 
as safe as the two-men cars. J. P. 
Pulliam, vice-president and general 
manager of the company, said that 
accidents have been materially reduced 
the last two years and that step 
accidents to -passengers have practically 
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ceased with the operation of one-man 
cars. He said further that the saving 
resulting from the one-man cars would 
forestall an increase in rates. 

This ruling of the commission fol­
lowed close on the heels of its decision 
permitting the Eastern Wisconsin Elec­
tric Company to operate one-man cars 
between Neenah and Fond du Lac. 

Traffic Signals to Be Installed 
in New Orleans 

The sum of $17,000 will be spent by 
the city of New Orleans for the i~­
stallation of fifty additional electr~c 
traffic signals, in the near futur_e, speci­
fications for which are now bemg pre­
pared by City Engineer Klorer. A 
traffic tower will be erected at Rampart 
Street and traffic signals installed from 
that point at all intersections of Canal 
Street to Peters Street and at other 
intersections. This improvement is 
based upon an agreement reached by 
the Commission Council of New Orleans 
with the Canal Street Merchants' Asso­
ciation, which is urging the adoption 
of that portion of the Beeler report 
governing regulation of_ traffic on Ca~al 
Street thereby increasmg the parking 
space 'for cars and relieving present 
congestion. The Canal Street Mer­
chants' Association will bear $7,000 of 
the expense of improvement. · 

Traffic Solution Prizes Total 
$1,500 

Prizes totaling $1,500 were recently 
awarded in the traffic problem contest 
started in the Keith, Proctor & Moss 
vaudeville theaters, as a constructive 
contribution to the recent Silver Jubilee 
celebration of New York City. The win­
ning suggestions were the best of more 
than 1,200 plans entered in the elimin:it­
ing contests · in twenty vaudeville 
theaters. All the capital prize-winners 
submitted their plans through the 
Palace Theater. 

The winner of the first prize, who was 
the chief engineer of the Board of Esti­
mate, offered three suggestions for the 
traffic solution in New York City. 
Among these was the substantial relief 
for the section adjoining Forty-second 
Street by making all north and south 
streets one-way streets, and introducing 
the block system of traffic control. The 
winner of the second prize suggested 
doing away with all sidewalks on prin­
cipal streets and making arcades in 
front of stores. Another suggestion in­
cluded vehicular subways, and still an­
other proposed removing all trolley lines 
on streets running east and west, and 
constructing ramp bridges at all l'ast 
to west crossings. 

Taking Action on One-Man Cars 
Representatives of local unions in 

Massachusetts associated with the 
Amalgamated Association were present 
at a recent special meeting for the pur­
pose of formulating action on the elim­
ination of one-man cars. They will 
back a law which provides that no car 
of any railway shall be operated with 

fewer than two employees. Further, 
that the act if enacted by the Legisla­
ture shall be submitted for acceptance 
to the voters of each city and town in 
which a car is operated by one man and 
shall take effect in such cities and towns 
thirty days after acceptance. 

Public Told About New Fort 
Wayne Cars 

Letters to all automobile owners in 
the city, placards posted in practically 
all garages of the city, car cards and 
full page advertisements in the local 
newspapers are being utilized by the 
Indiana Service Corporation to an­
nounce a new type of street car now 
being placed on the Fort Wayne, Ind., 
city lines. 

"There was a time when we put new 
types of cars in service and let the gen­
eral public find out about them as best 
they could," says J. A. Greenland, 
superintendent of transportation and 
traffic. "That day is past, however, 
and now when we contemplate a change 
in service, especially such as at present, 
when the change will affect other street 
traffic, we make it a point to tell the 
public all about it." 

The announcements are occasioned 
by' the purchase of new type cars, with 
front entrance and rear exit. Cars 
now in use have front entrance and 
exit only. 

Cars now in use on the city lines are 
single truck, front entrance and exit. 
As Mr. Greenland explains, the rear 
exit cars are expected to speed up 
traffic. They are also operated by one 
man. 

There are twenty-five car!,! of the new 
type now being added to the city serv­
ice. Of these, fifteen are new and ten 
have been rebuilt from double-truck 
cars formerly in operation and on 
which two men had been used. All city 
street cars are now in one-man opera­
tion. 

Petition for Abolition of One-Man 
Cars.-Three hundred property owners 
living along the route of the June 
Street line of the Worcester Consoli­
dated Street Railway have petitioned 
the Mayor and Aldermen for the aboli­
tion of one-man car service which was 
started recently. 

Grants Bus Franchise.-A franchise 
has been granted the Monogahela-West 
Penn Public Service Company, operat­
ing lines in northern West Virginia, to 
operate a bus line between Morgantown 
and Rivesville.· At the latter point 
connection will be made with the trolley 
cars for Fairmont. The company is 
expected to start this service as so0n 
as the necessary equipment can be 
secured. 

School Attendance Helps Railway.­
Increased attendance at Teachers' Col­
lege, resulting in greater patronage of 
its railway lines, caused a reduction in 
fare from 8 to 7 cents on the lines of 
the Waterloo, Cedar Falls & Northern 
Railway. C. D. Cass, general manager 
of the company, has promised further 
cuts "if patronage warrants." 

Colored Lights Standardized.- The 
Tacoma Railway & Power Company has. 
completed standardization of colored 
lights on the front of the various car 
lines of the company designed .to make­
it easier for patrons to recognize their 
cars at night. Each color combination 
represents a particular car line and the­
company has advertised the change, so. 
that all may familiarize themselves with. 
their particular light. 

Seek Fee Refund. - The Michigan 
Public Utilities Commission is investi­
gating the operation of a large number· 
of motor buses which have recently 
discontinued business whose operators. 
are now seeking to get their application 
fee refunded to them. Most of them 
operated in a former resort territory­
and have been operating under a per-. 
mit issued by the commission requiring 
their filing of . necessary insurance and 
other papers. 

Hears Petition for Increased Fares~ 
-The Public Service Commission late 
in ·September held a hearing on the ap­
plication of the City Railways, Wheel­
ing, W. Va., for an increase in fare on 
its Mozart Park line in Wheeling. It. 
was claimed by the company that the­
line was operating at a loss and was 
used to little extent. There were none­
present to contest the proposed in­
crease of the company, which was. 
represented by one of the management 
and Attorney John J. Coniff. 

Perfect Thirty-one Days.-Keokuk 
car operators made their slogan. 
"Thirty-one Days Without an Accident" 
a reality when they completed their· 
safety first drive for the month of" 
August. Telegrams of congratulation . 
were received by the men shortly after 
from H. T. Edgar, division manager,. 
and David Daly, district manager of· 
Stone & Webster. Walter H. Burke,. 
local manager of the Keokuk Electric 
Company, has given the men a dinner· 
in recognition of their achievement .. 
The drive was planned and directed en­
tirely by the car operators. 

]\fore One-Man Lines Planned.-Five­
divisions of the Louisville & Interurban 
Railway lines will have one-man safety 
cars in use by Jan. 1, according to. 
Richard H. Wyatt, general superin­
tendent of the Kentucky company. 
One-man safety cars are to be placed· 
in use on the Orell division Nov. 11 
and on the Fern Creek division some• 
time in December, Mr. Wyatt said. The 
safety cars are now in use on the­
Jeff ersontown, Prospect and Okolona. 
divisions. 

Will Use One-1\lan Cars.-The Gal-­
veston Electric will soon install one­
man safety cars in Galveston, accord­
ing to an announcement by Raymond G .. 
Carroll, vice-president and general man­
ager. The installation of the one-man 
cars will be gradual, Mr. Carroll said,. 
only one or two cars being put in serv­
ice at first. It is planned, however, to. 
convert the entire system to the one­
man car. Mr. Carroll said that the­
number of automobiles in use in Gal­
veston is the direct cause of the instal-­
lation of one-man cars. 
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New Pass Pl:m.-Effective Nov. 5, 
the Pennsylvania-Ohio Electric Com­
pany will place in use on its interurban 
line between Youngstown, Ohio, and 
New Castle, Pa., two forms of the un­
limited-ride weekly pass. One form, 
selling at $3.75, will be used for trans­
portation fr_om ter_minal to. terminal, 
or intermediate pomts, a distance of 
19 miles. The other will sell at $1.75 
and will be used for transportation be­
tween New Castle and Edenburg, or 
intermediate points. This pass will be 
of advantage to suburban dwellers 
going to and from work and also f?r 
shopping in New Castle. It also will 
be of advantage to industrial riders 
from Ne.w Cast)e to Edenburg. 

Dining Chair Coaches Ready.-The 
Interstate Public Service Company, In­
dianapolis, Ind., will put into service 
during the next few weeks Pullman 
combination dining and chair cars be­
tween Louisville and Indianapolis. The 
cars will be opernted during the usual 
meal hours, and more will .be put on as 
the patronage demands. First definite 
announcement of this improved service 
was made by L. M. Brown, general 
superintendent of the division. The 
cars, some of which already have been 
ordered, will be like standard equip­
ment of the kind used on steam roads 
with the dining room at one end and 
the chairs at the other, with the kitchen 
separating them. The order has been 
referred to previously. 

Fare Lowered.-A new fare schedule· 
recently appruved by the Public Service 
Commission authorizes a minimum 
charge in the fifty-trip commutation 
book reduced from $5 to $3.75 on the 
Auburn & Syracuse Electric Railroad. 
The order became effective Oct. 20. 
Fares heretofore applying for the sale 
of such commutation .books for trans­
portation to and from Auburn and to 
and from Syracuse are canceled. Fares 
to and 'from Auburn will be obtained 
by using the interurban commutation 
fare to and from Soule plus fifty times 
the regular one-way fare between Soule 
and Auburn. Fares to and from Syra­
cuse will be obtained by using the in­
terurban commutation fare to and from 
the city line plus fifty times the one­
way city fare. , 

Petition for Old System.-All night 
service into Tremont Street subway in · 
Boston was started Oct. 14. Petitions 
bearing 1,400 names of night workers 
have been presented to the railway pro­
testing against the early morning car 
service and.petitioning to put the night 
cars back on Adams Square. It is 
claimed that only those who work in the 
immediate neighborhood of Scollay 
Square, Park Street and Boylston Street 
stations are at ·all benefited by the new 
order. All the others who were used to 
getting the cars at their doors are 
forced to walk. It is their contention 
that conditions would be improved if 
the old service · were restored, because 
most of them, tired after a night's work, 
might go from their work to the street 
and get the cars without a long walk 
being necessary. 

Personal Items 
111111 

F. de Lancker Heads Inter­
national Tramways Union 

General Manager of the Brussels Tram­
ways Is Elected to Succeed 

Mr. de Burlet 

C. de Burlet, honorary director gen­
eral of the Societe Nationale des 
Chemins de fer vicinaux of Belgium, 
resigned on Oct. 9 as president of the 
Union Internationale de Tramways de 
Chemins de fer d'interet local et de 
Transports Publics Automobiles. Mr. 
de Burlet has been president of the 
organization for the last eleven years. In 
his letter of resignation Mr. de Burlet 
says that it is with great regret that 
he retires from the presidency after 
an active association with the organ­
ization for more than forty years, but 
his advancing years and obligations of 
health compel him to do so. He feels 
that the recent convention in Brussels 
proves that in spite of the war, the 
association is as important and neces­
sary to the industry as ever, and that 
the large attendance and notable suc­
cess of that meeting show that it has 
taken on a new life and that the crisis 
in its existence has passed. 

Although organized in 1885, the 
Union Internationale de Tramways de 
Chemins de fer d'interet local et de 
Transports Publics Automobiles has had 
only three presidents. The first was 
Gustave Michelet, then general man­
ager of the Brussels Tramways, who 
WM elected president at the organiza­
tion meeting in Brussels. He continued 
in the office of president until his death 
in 1897. He was succeeded by Baron 
Janssen, then president of the Brussels 
Tramways, who occupied the office for 
fifteen years, when he was elected 
honorary president. Mr. de Burlet at 
the time of his election was general 
manager of the Societe Nationale des 
Chemins de fer vicinaux, a large inter­
urban railway property in Belgium 
under partial government ownership. 

Mr. de Lancker, the new president, 
is general manager of the Brussels 
Tramways. His election has just been 
ratified by ballot by the members. 

Messrs. Vance and Hendricks in 
Charge of Purchases of 

Merged Companies 
Harry J. Vance, purchasing agent 

for the Illinois Power & Light Cor­
poration, with headquarters at Peoria, 
Ill., has been made purchasing agent 
for the Illinois Traction, Inc. Mr. 
Vance will have his headquarters at 
Chicago. 

W. P. Hendricks, for a number of 
years associated with the William A. 
Baehr Organization, consulting engi­
neers, Chicago, will be the new pur­
chasing agent for the Illinois Power & 

Light Corporation, with headquarters 
at Chicago. 

Harry Vance is well known through­
out Illinois, having for many years been 
purchasing agent for the Illinois Trac­
tion System, which company became a 
subsidiary of the Illinois Power & 
Light Corporation last June. 

Otto M. Rau Appointed on 
Power Survey 

Otto M. Rau, an engineering specialist 
in hydraulics, power generation and 
natural resources, has b~en appointed 
in a consulting capacity on the staff of 
the Giant Power Survey of the Com­
monwealth of Pennsylvania. This sur­
vey has been started in Pennsylvania 
at the suggestion of Governor Pinchot. 
Mr. Rau will be located in a Phila­
delphia office which has bP.en opened in 
the Fuller Building and will have charge 
of studies of power requirements, sta­
tions and transmission lines. 

Mr. Rau's early experience was gained 
with the engineering department of the 
Edison General Electric Company, New 
York. He later became identified with 
the Milwaukee Electric Railway & Light 
Company as chief elPctrician and gen­
eral superintendent of the lighting and 
power department. During the war Mr. 
Rau acted as consultinP." engineer to the 
power section of the Emergency Fleet 
Corporation. At the close of the war 
he became connected with Day & Zim­
mermann of Philadelphia in charge of 
public utility management and was later 
with the Stotesbury-Mitten manage­
ment of the Philadelnhia Rapid Transit 
Company where he did specialized work 
on pulverized fuels and making super­
power studies. His appointment, to­
gether with that of Dr. Frederick H. 
Newell of Braddock, Pa., was made by 
Morris L. Cooke. director of the power 
survey and former director of public 
works in Philadelphia. 

Mr. Doerr Leaves Connecticut 
Company 

J. H. Doerr has >:esigned as road­
master of the Connecticut Company, 
effective on Nov. 1, to become Western 
representative of the Railway Track­
work Company, Philadelphia, Pa. He 
will be located in Los Angeles, Cal. For 
the past three years Mr. Doerr has been 
stationed in Waterbury for the Con­
necticut Company. 

Mr. Doerr was graduated from Shef­
field Scientific School, Yale, in 1912, 
and entered the employ of the Connecti­
cut Company in its maintenance of way 
engineering department. During his 
first four years with the Connecticut 
Company Mr. Doerr's work covered all 
branches of track engineering from lay­
out to installation. At the completion 
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of this term of service he left the com­
pany and during the followi?g four 
years engineered and ~uperv~ed the 
construction of many mdustrial and 
power transportation projects. This 
work .completed, .. he again associated 
himself with the Connecticut Compan=f 
as roadmaster. 

William S. Hamilton has resigned as 
general superintendent of the Schenec­
tady Railway. 

Thomas J. Lynch has been appointed 
general manager of the Schenectady 
Railway, Schenectady, N. Y. 

Nat Ozmon has been appointed to 
succeed Harry W- Cushman as assistant 
superintendent of the Tri-City Railway, 
Davenport. 

W. H. Rudisill is superintendent ~f 
engineering of the Manila Electric 
Company and Maurice W. Toby:, for­
merly ·roadmaster, has now the title of 
engineJr '5t maintenance of way. 

E. Dobson is roadmaster of the Sarnia 
Street "Railway, Sarnia, Ont., replacing 
in that ' capacity William Bolton. 

C. W. Lightner is superintendent of 
line ,construction of the Bakersfield & 
Kern· Electric Railway, Bakersfield, 
Calif. 

F. M. Warnken has succeeded B. K. 
N able as superintendent of the West 
Helena Consolidated Company, Helena, 
Ark. 

R. 1\1. Hannaford is acting chief engi­
neer of the Montreal Tramways. W. F. 
Graves was formerly chief engineer. 

George W. Scott has succeeded Ralph 
Chandler as second vice-president of 
the Phoenix Railway, Phoenix, Arizona. 
L. M. Ford is now treasurer, replacing 
A. D. Haskell, acting treasurer. 

Loren Barton is vice-president of the 
Glendale & Montrose Railway, Glendale, 
Calif., succeeding John Treanor. Mr. 
Barton's office is located in the Cor­
poration Building, Los Angeles. 

Huey P. Long, chairman of the Lou­
isiana Public Service Commission, has 
announced his candidacy for Governor 
of Lousiana subject to the action of the 
Democratic voters in the election to be 
held in January, 1924. 

Dan. C. Smith, for seven years m~n­
ager of the Fort Smith Light & Traction 
Company, has resigned and ac~epte~ a 
position with the Byllesby Engmeermg 
Company of Chicago, operatin_g ma~a­
gers of the local utilities at Fort Smith. 
Ark. 

Arthur E. Scott, manager of the 
Louisville branch of the Atlantic Tank 
& Barrel Corporation, Louisville, for a 
number of years, has recently accepted 
a position with the Interstate Public 
Service Company, Indianapolis, as direc­
tor of public relations. 

E. J. R9senauer, formerly general 
auditor of the Southern Colorado Power 
Company, has resigned to become as­
sistant treasurer and general auditor 
of the Wisconsin-Minnesota Light & 
Power Company, with headquarters at 
Eau Claire, Wis. Mr. Rosen.auer has 

been connected with the Byllesby inter­
ests for sixteen years, the last ten of 
which he held the position from which 
he just resigned. 

--Obituary 

R. J. Morrisson 
R. J. Morrisson, general manager of 

the Poughkeepsie & Wappingers Falls 
Railway, Poughkeepsie, N. Y., died on 
Oct. 29. Mr. M.orrisson had been play­
ing golf that afternoon with Charles 
Brooks, his predecessor as manager of 
the property· and left Mr. Brooks to 
prepare for dinner at Mr. Brooks' resi­
dence. When he did not appear Mr. 
Brooks made inquiries which led to the 
discovery oi Mr. Morrisson's -body in 
the bathroom of his apartment, where 
it was later established he had been 
accidentally overcome by carbon mon­
oxide gas. 

Mr. Morrisson has been in the public 
utility business since 1914. At the age 
of 17 he was secretary to Charles S. 
Banghart when Mr. Banghart was vice­
president and manager of the Bingham­
ton Railway, Binghamton, N. Y. This 
position he held until May, 1917, when 
he enlisted in the Eleventh Engineers. 
He went to France in July, 1917, with 
that organization. He was there for a 
period of twenty-two months. After 
his return from France Mr. Morrisson 
went to Augusta, Ga., as assistant man­
ager of the Augusta-Aiken Railway & 
Electric Corporation under Mr. Bang­
hart. This position he held until the fall 
of 1920. He was then promoted to 
private secretary to James H. Pardee, 
president of the J. G. White Manage­
ment Corporation. This position he 
held until October, 1922, when he was 
made manager of the Poughkeepsie & 
Wappingers Falls Railway. Although 
Mr. Morrission was a very young man 
his work indicated that a career lay 
ahead of him that would have reflected 
great credit upon him personally and 
probably would have been a source of 
pride to the industry itself. 

George H. Moseman, for the past 
twenty-five years New England sales 
agent for the Weston Electrical Instru­
ment Company, Newark, N. J., with 
headquarters at Boston, died suddenly 
Oct. 28 at his home in Brighton. Mr. 
Moseman was born at· Bridgeport, 
Conn., about seventy years ago. 

Harry R. Rochester, Western sales 
manager of Hale-Kilburn Company, 
died· on Oct. 28, at Atlantic City, after 
an illness of several weeks. Mr. 
Rochester was born in Ontario on April 
10, 1872. He had been with Hale­
Kilburn, with offices in Chicago, since 
1912. Funeral services were held in 
Dayton on Oct. 31. 

Charles A. Merrill, in the employ of 
the Brooklyn-Manhattan Transit Com­
pany for twenty-two years, died re­
cently at the age of seventy-one. In 
1901 he started serving the Brooklyn 
company as a conductor. In 1906 he 

was made a dispatcher. He was night 
dispatcher at the Franklin Avenue depot 
at the time of his death. 

Lewis Otto Hayes, assistant superin­
tendent of the subway division of the 
Interborough Rapid Transit Company, 
New York, N. Y., died recently. He had 
held the position of assistant superin­
tendent since Jan. 15, 1921. His first 
railway work was with the Chicago 
Elevated Railway as train clerk. In 
1904 he entered the service of the In­
terborough Rapid Transit Company as 
trainmaster on the subway division, 
holding this position until 1921, when he 
became assistant superintendent, which 
position he held at the time of his death. 
Mr. Hayes was born in Edinburg, Ind., 
on Dec. 16, 1875. 

R. L. Woeber, who crossed the plains 
in an ox cart and arrived in Denver in 
1867, is dead. Mr. Woeber saw the need 
for better transportation and with his 
brother organized the Woeber Brothers 
Carriage Company, one of the .first 
businesses of its kind in the West. The 
name was later changed to the Woeber 
Car & Manufacturing Company. Prac­
tically every car that traverses the 
streets of Denver today is marked: 
"Made by Woeber Car & Manufacturing 
Company." Mr. Woeber had been sick 
since last February, when he suffered 
a paralytic stroke. He was eighty-six 
years of age. 

M. E. Stark, general supervisor of 
tracks of the Connecticut Company, 
died. recently while on a vacation at 
Niagara Falls, N. Y. Mr. Stark had 
been in the employ of the company 
about twenty-three years. He was born. 
at Silver Creek, Mich., in 1856. He 
started on railroad work in 1882 at 
Kennebunkport, Me. In 1885 he went 
to work for the New York Central at 
Oswego, N. Y. From Oswego he went 
to Hudson, N. Y., and entered the em­
ploy of the ponnecticut Railway & 
Light Company at Waterbury in 1900. 
In 1902 Mr. Stark was transferred to 
Bridgeport as superintendent of tracks 
of that division, in which capacity he 
served until Aug. 1, 1923, when he 
was appointed general supervisor of 
tracks of the entire system of 802 . 
miles. 

Fred J. Green, pioneer Ohio electric 
railway man, died in Springfield Oct. 
4: Mr. Green was born at Stevens Point, 
Wis., in 1861 and went to Ohio about 
twenty-five years ago. Former Gov­
ernor Asa Bushnell of Springfield helped 
Mr. Green in financing and building the 
old Dayton, Springfield & Urbana line, 
now a part of the Indiana, Columbus & 
Eastern Traction Company. Later they 
built the Columbus-Springfield line, 
which eventually was sold to the Indiana, 
Columbus & Eastern. Then came the 
construction of the Springfield, Troy & 
Piqua Traction Company, of which Mr. 
Green remained president until the sale 
of the road about three years ago and 
its subsequent junking by the Schoen­
thal Company of Columbus. Mr. Green. 
was a member of several fraternal 1 

orders which participated in the funeral 
services held Oct. 6 in Springfield. 
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Manufactures and the Markets 
N ews of a nd for M a nufacturers-Market and Trade Conditions 

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

$1,250,000 Transmission Line 
from Keokuk 

An electric, double-circuit, steel­
tower t ransmission line, carrying 
66,000 volts, will be built from the big 
power dam a t Keokuk, Iowa, to Gales­
burg, Ill., by t he Illinois Power & 
Light Corporation, which controls the 
city and interurban lines formerly in­
cluded in t he Illinois Traction system. 
The improvement_ will cost $1,250,000. 
Work will begin at once under the 
direction of the engineering depart­
ment of the Illinois Power & Light Cor­
poration. The engineers expect to have 
t he line fin ished within a year. 

An extension of the line, carrying 
33,000 volts, will also be built from 
Galesburg to Galva, a distance of 23 
miles. The entire length of the new 
line development will be approximately 
96 miles. 

The new line starts at the dam, owned 
by t he Mississippi River Power Com­
pany, Keokuk, Iowa. It will run up the 
Iowa side of the Mississippi River to 
Fort Madison, cross the river at this 
point and then extend in a northeast­
erly direction to Galesburg, following 
generally the main line of the Santa Fe 
Railway. 

last summer. In spite of the decline, 
its- present price bears about the normal 
relation to the pre-war price. 

Movements in copper prices have had 
a general downward tendency. Lately, 
however, the domestic demand has been 
a little larger. Hope is expressed that 
with users coming again into the mar­
ket after holding back for some time, 
prices may go up. Export prices have 
risen a little, but no great change in 
this situation can well be expected until 
European conditions improve and the 
copper export trade regains something 
of its former volume. 

Manufacturing activity continues at 
a healthy rate. Stocks are normal in 
most lines, and future demands are 
likely to be for immediate consump­
tion rather than for the upbuilding of 
reserve stocks. The prevalence of hand­
to-mouth buying has produced a situa­
tion which appears superficially unsat­
isfactory. Under the circumstances, 
however, the volume of forward orders 
can hardly be taken as a safe guide to 
market conditions. The consumption of 
raw materials and the production of 
finished goods indicate that the present 
situation is fundamentally sound. The 
fact that there is relatively little unem­
ployment at present, although the sea­
sonal peak of labor requirements for 
construction and agriculture has now 

past, is another indication of a healthy 
condition of industry. 

One important steel company is oper­
ating at nearly 90 per cent of capacity, 
and the rate of operation for the steel 
industry as a whole is approximately 
85 per cent. The United States Steel 
Corporation has increased its current 
dividend one-quarter of 1 per cent, or 
from the established rate of H per cent 
to H per cent, quarterly. 

Creditors Vote to Extend Pay­
ment of Outstanding Accounts 
At a special meeting of the creditors 

of the Missouri Car Company in the 
Columbia Building, St. Louis, on Oct. 
26 a motion was carried to extend 
half the outstanding accounts until 
Jan. 1, 1924, and the other half until 
March 1, 1924. Notes will be made out 
for the amounts due to the creditors, 
to whom they will be sent in exchange 
for the old notes. The plant of the 
company is covered by a blanket mort­
gage having precedence over other 
claims. Creditors are to be taxed 4 
per cent of their claims in order to 
assist Orrin Merry, president of the 
company, in his program for :rehabili­
tating the company. A committee of 
three creditors, appointed on Aug. 6, 
is now working with Mr. Merry in the 
interest of all the creditors. 

Westinghouse Official Decorated. 
Guy E. Tripp, chairman of the Westing­
house Electric Company, who is in the 
Far East in connection with reconstruc­
tion work in Japanese cities destroyed 
by the earthquake, has been decorated 
by the Japanese government. 

The Galesburg power plant of the 
company is now up to its full capacity 
of 4,500 kw. The new line will be capa­
ble of furnishing Galesburg electric 
users with a capacity of 10,000 kw., 
sufficient, it is believed, for the next ten 
years. 

ELECTRIC RAILWAY MATERIAL PRICES-OCT. 30, 1923 

The Galesburg and Galva power 
houses will be kept intact as standby Ii plants for use in times of emergency. 

Prices Becoming Stabilized ; 
Manufacturing Active 

Market conditions at the present time 
show a tendency in the direction of 
more stable prices. The decline which 
occurred during the early part of the 
year has apparently ended and there 
has been a moderate upward movement. 
However, the earlier tendency was not 
without its advantages, in that it has 
produced a more sound price structure 
today than existed six months ago. -It 
is ,thought that there is little or no 
chance of returning to the price level of 
1913, and those familiar with economic 
conditions incline to the belief that the 
present stabilized price level will con­
tinue for some t ime to come. 

Pig iron and copper continue to be 
weak spots in the metal market. The 
price of pig iron ha s declined consider­
ably since last spring and there is no 
reason to expect improvement in t he 
immediate future. This is not surpris­
ing, perhaps, in view of the very high 
level to which the price of pig iron rose 

Metals-New York 
Copper, electrolytic, cents per lb ........ , .. 
Lead, cents perlb ............. . , ....... . 
Nickel, cent.. per lb .......... ...... .... . . 
Zinc, cents per lb .... , ....... .. ... . ..... . 
Tin Straits, cents per lb ...... .. ......... . 
Aluminum, 98 to 99 per cent, cents per lb .. . 
Babbitt metal, we.rehouse, cents per lb. : 

Fair grade ......... ... .. ...... ...... . 
Commercial. .....• .•. ••. ••.• •. .. •... 

Bituminous Coal 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads .•....•........... ..... .. . ... . 
Somerset mine run, Boston . .. ... .... . ... . 
Pittsburgh mine run, Pittsburgh . .•....... 
Franklin, Ill., screenings, Chicago, •••. , ..• 
Central, Ill., screenings, Chicago .. . , ..... . 
KsnsM screenings, Kansas City ... •.•..•.. 

12.562 
6.45 

29.50 
7. 00 

41.50 
25.20 

52.00 
25.00 

$4. 425 
2.50 
I. 925 
I. 45 
1.05 
2.25 

Track Materials-Pittsburgh 
Standard Bessemer steel rails, gross tan. . . . $43. 00 
Standard open hearth rails, gross ton...... 43. 00 

Rs~~t!te:~t~~~'.. ~-r·i~~'.. ~~~t~~~-r~~- .~".".~• 3. 15 
Tie f.lstes (fist type), cents per lb... .... . .. 2. 575 
Ang ebars,centsperlb... . .. . . . . ... .. .. . 2.75 
Rail bolts and nuts, Pittsburgh base, cent.., lb. 4. 125 
Steel be.rs, cent.. per lb...... . . ..... .... . . 2. 40 
Ties, white oak, Chicago, 6 in.x8 in.x8½ ft.... ~I. 30 

Hardware-Pittsburgh 
Wire nails, base per keg, ................ . 
Sheet iron (28 gage), cents perlb .......... . 
Sheet iron, galvanized (28gsge), cents per lb. 
Galvanized barbed wire, cents per lb ..•.... 
Galvanized wire, ordinary, cents per lb ..... 

Waste-New York 
Waste, wool, cents per lb ................ . 

3.00 
3.75 
5.00 
3.80 
3.35 

n-11 
Waste, cotton (I 00 lb. be.le), cents perlb.: 

White ................. . ............. 12-14.50 
Colored ...................... :...... 9-14 

Paints, Putty and Glass-New York 
Linseed oil (5 bbl. lots), per gal.. ...•..•.. , $0. 95 
Whitelesd (I JO lb. keg),centsperlb........ I 1.375 
Turpentine (bbl. lots), per gal... . . . . .. . . • . $0. 98 
Car window glass, (single streogtb), first 

three brackets, A quality, discount* ..... 
Car window glass, (single st.rengtb), first 

three brackets, B quality, discount* ...•. 
Car window glass (double d rangth) all 

sizes, A quality, discount* ............. . 
Putty, I 00lb. tins, cent.operlb ........... . 

*These prices are f.o.b. works, boxing 
charges extra. 

Wire--New York 
Copper wire base, cents per lb ............ . 
Rulober-covered wire, No. 14, per l,000ft .. . 
Weatherproof wire base, cents per lb ...... . 

Paving Materials 

85. 0% 
4-6 

14. 625 
$6.60 
18.00 

Paving stone, granite, 4x8x4, f.o.b. 
Chicago, dressed, per sq.yd............. $3. 60 
Common, per sq.yd.. . .. • .. . . . . . . . . . . . . 3. 20 

Wood block paving 3½, l6trestment, N, Y., 
persq.yd ........... , ............... . 

Paving brick 3½x8½x4, N. Y.,per 1,000 in 
carload lots.......................... 54. 00 

Crushed stone, ¾-in., carload lot.., N. Y., 
per cu.yd .......................... .. 

Cement, Chicago consumers net prices, 
without be.gs......................... 2. 20 

Gravel, ¾-in., cu.yd., f. o. b. N. Y......... I. 75 
Sand, cu.yd., N. Y...................... I. 25 

2.79 

I. 75 

Old Metals~New York and Chis:ago 
Heavy copper, cents per lb................ 9. 75 
Light copper, eents per lb ............... ,. 8. 75 
Hes vy brass, cents per lb.. . .. . . . . • . . . . . . . 5. 25 
Zinc, old scrap, cents perlb,.............. 4. 125 
Yellow brass, cents per lb. (heavy). . . . . . . • 5. 75 
Lead, heavy, cents perlb ...... , • . . . . . . • . . 5. 50 
Steel car axles, Chicago, net ton.... . . . . . . . $15. 25 
Old car wheels, Chicago, gross ton...... . . . 17. 75 
Rails (short), Chicago, gross ton.......... 19. 75 
Rails, (relaying), Chicago, grOffll ton... . . . . 33. 50 
Me.chine turnings, Chicago, net tnn. .... . • • 6. 75 
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Rolling Stock 

Nie Le Grand, Inc., is installing safety 
devices on one-man cars of the Saginaw 
Transit Company. 

Eastern Wisconsin Electric Company, 
Sheboygan, Wis., has placed an order 
with the St. Louis Car Company for 
four new Birney safety single-truck 
cars equipped with the latest safety 
appliances. Delivery is expected before 
Jan. 1. The new equipment is -planned 
to give better and speedier service in 
Sheboygan. 

Los Angeles Railway will construct 
twenty more cars in the main shops at 
Fifty-fourth Street and South Park 
A venue, according to an order of Gen­
eral Manager Kuhrts in the 1924 pro­
gram of company work. The twenty 
cars will be similar to the fifty-five 
cars that are being built in the 1923 
program. They will be four-motor cars 
and equipped for single unit or train 
operation. 

Track and Line 

Philadelphia Rapid Transit Company 
has placed on order with the Lorain 
Steel Company for 4,000 tons of light 
rails. 

New Jersey & Pennsylvania Traction 
Company, Trenton, N. J., will lay new 
rails on West Hanover Street, Tren­
ton, between Willow Street and Green's 
Place. 

Chicago & Joliet Electric Railway, 
Joliet, Ill., is engaged in eliminating a 
large grade crossing. The trolley track 
will pass over both the state highway 
and a steam railroad. 

Hattiesburg Tr.action Company, Hat­
tiesburg, Miss., is overhauling Hardy 
Street. The roadbed has been graded, 
new cross ties placed and the right of 
way cleaned. 

Altoona & Logan Valley Electric Rail­
way, Altoona, P~., is lengthening all 
switches for passing purposes between 
Altoona and Tipton. This is because of 
the greater traffic that is expected 
through the opening of a motor speed­
way at Tipton. 

City Railway, Dayton, Ohio, has asked 
the City Commission for permission to 
extend its lines several squares beyond 
the present loop. The company desires 
to extend the Third Street line from its 
present terminu!:' at the Dayton and 
Eaton pike. 

Mobile Light & Railroad, Mobile, Ala.,. 
will be requested to extend its line down 
Government Street or nearer to the 
Louisville & Nashville depot so that 
persons, leaving and ·arriving by train 
may have better service and also so that 
women and children will have protection 
while traveling. 

Chattanooga, Tenn.-The public utili­
ties in Chattanooga, exclusive of the 
railroads, arc spending approximately 
$952,000 on improvements and addi­
tions during the current year. The 

largest expenditure is by the Tennessee preferred $100 par value and 100 com­
Electric Power Company, which is esti- mon non-par value, to 600 shares, of 
mated at $582,000. which 200 are preferred $100 par value 

Los Angeles Railway started con- and 400 s~ares common ~o-par value. 
struction of the track on Evergreen F. C. Richmond Machmery Company, 
Avenue between First Street and representative for the Conveyors Cor­
Brooklyn, at the Brooklyn A ven~e end. poratioi:1 of America, Chicago, has 
This will give a cross-town service for moved its offices and salesrooms to 320 
Hollenbeck Heights. The company is West Second South Street, Salt Lake 
also extending its Vermont Avenue line City. The F. C. Richmond Machinery 
from First to Monroe Street. Company is one of the largest mill sup-

Washington Railway & Electric Com- ply houses in the West. . 
pany has completed physical improve- Ec~les & . ~mith Companr has sold o~t 
ments on its Columbia, or H Street, and 1s retirmg from busmess both m 
line at a cost of $361,653, which in- San Francisco and Los Angeles. Its 
eludes new and heavier rails, a concrete machine tool business was sold to the 
roadbed new switches and new third Waterhouse & Lester Company and· 
rail. The new track extends from Fif- the railway supply business is being 
teenth and H Streets Northeast to taken over by Robert W. Jamison, 637 
Twelfth Street and New York Avenue Mission Street, San Francisco, and C. 
Northwest. Heavy rails of especial Eccles in Los Angeles. 
design were used to carry the trains of The Society . for Electrical Develop­
the Washington, Baltimore & Annapolis m·ent through its directors has author­
interurban, which reaches its Washing- izect the establi;;hment of an office at 
ton terminal over this route. 527 Rialto Building, San Francisco, in 

Monongahela-,Vest Penn Public Serv- order to render a more personal and 
ice Company will repair its tracks on intimate service to the electrical in­
Eighth Street from Juliana to Ann dustry of the Pacific Co~st. Samuel ~­
Streets in Parkersburg. The present Taylor, formerly president, Electric 
tracks will be replaced with new ones Railway & Manufacturers Supply Com­
and wiH probably be laid in a concrete pany of San Francisco, has been ap­
base. A 9-ft. right of way for the pointed Pacific Coast manager. Mr. 
tracks extending over the block from Taylor will continue to serve as secre­
Juliana to Ann on Eighth Street has tary of the Pacific Coast Electrical 
been arranged. The tracks have been Association. 
in bad condition for some time and 
arrangements have been made to repair 
them, but several difficulties were en­
countered which delayed starting the 
work. 

Power Houses, Shops and 
Buildings 

Empire State Railroad Corporation, 
Syracuse, N. Y., has awarded a contract 
for a new station at Minetto and the 
Public Service Commission has dis­
missed complaint by residents of 
Minetto asking for the station facilities. 

Public Service Railway, Newark, has 
informed the City Commission of Tren­
ton that it is now seeking a new site 
on which to erect a modern terminal 
for the cars of the Newark-Elizabeth 
and Camden divisions. Some time ago 
the company endeavored to secure the 
old Trenton Rank in the heart of Tren­
ton, but this was taken over for other 
purposes. 

Trade Notes 

E. I. Du Pont de Nemours & Com­
pany, Fabrikoid Division, Newburgh, 
N. Y., has appointed Ross F. Hayes, 2 
Rector Street, New York City, as East­
ern sales agent, railway department, 
for sale of its Fabrikoid products. Mr. 
Hayes' territory includes New England, 
southern and middle Atlantic States. 

Traffic Signal Corporation of New 
York City has filed an amended certifi­
cate in the office of the Secretary of 
State at Albany increasing its capital 
stock from 500 shares, of which 400 are 

New Advertising Literature 

Conveyors Corporation of America, 
Chicago, Ill., has issued a folder en­
titled "American Air-Tight Doors." 

Wagner Electric Corporation, St. 
Louis, Mo., has issued Bulletin 134 en­
titled the Fynn-Weichsel Motor. 

Crouse-Hinds Company, Syracuse, 
N. Y., has issued folder No. 7 entitled 
"Flanged Obround Condulets." The 
folder contains a full page spread of 
the obround condulets, covers and wir­
ing devices. 

Reo Motor Car Company, Lansing, 
Mich., has issued a thirty-five-page 
book on passenger buses on the speed 
wagon chassis. The company has also 
issued in pamphlet form a report of a 
special investigation on the installation 
of the Richmond Rapid Transit Com­
pany, the Detroit City Motor Trans­
portation Company, the Owosso-Flint 
Bus Line, In::., the Mason-Lansing Bus 
Line and Cain Brothers interurban line. 

Pioneer High-Speed Machine Knife & 
Tool Company, Cleveland, has issued a 
pamphlet announcing the establish 
ment of a new company of crafts­
men concentrating on the production of 
cutting tools of improved quality and 
marked economy. The company is 
headed by A. W. Ericson, who has spe­
cialized in the manufacture of sheer 
blades and knives for thirty-one years. 
The organization is called Pioneer High 
Speed Machine Knife & Tool Company 
".because of the years invested in at­
taining the requisite experience and 
skill." 
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Dummy Practice! 
Tackle low! 

On every college field, these cool November days, the 
boys are tackling the dummy. It's only practice, of course, 
but the knowledge of how to tackle correctly, and the 
experience in actually doing it-may stop the on-rushing 
opponent in the crucial Fall Game. 

Hand Brake· Practice Now-
may save the damages later 

How many motormen really can make a 

hand-brake stop? Do you ever give them 
any training in its use? Or have you got 

. -- - -
such useless hand-brake equipment that the 
men have no confidence in it? . 

It's a noticeable fact that most of the· com­
panies which have a regular schedule of 
hand-brake stops on every route, are the 
ones which are equipped with Peacock 
Brakes. 

The reason is clear-

PEACOCK BRAKES 
Inspire the motorman's confidence 
as a result of regular practice-

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repreaentative: 
Lyman Tube & Supply Company, Limited, Montreal, Canada. 
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ff9r~, j~acon &- '©a\'iS 
c'3ncorporatc~ 

J.cngineeri 
115 Jlroadway, New York 

PHILADELPIIIA CHICAGO SAN J,'RANCJSCO 

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 f'RANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERTS. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 
RIKPORTS-APPRAISALS-RATES-OPERATJON-Sl!:RVICE 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
.llanauement and Financing of Utilities and lndustrial11 

Youngstown New York 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
• Reorganization Management Operation Construction 

43 Cedar Street, New York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Plants, Buildings, Steam Power Planta, Water 

Power•, Gas Plants, Steam and Electric Railroads, 
Transmission Systems 

43 Exchange Place, New York 

JOHN A. BEELER 
Operating, Traction and Traffic Investigations 

Routing Surveys-Valuations-Operation 
Management 

52 Vanderbilt Ave., NEW ·YORK 

A. L. DRUM & COMPANY 
Conaultinlf and Conatructinlf £n/fineer• 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicago, 111. Philadelphia, Pa. 

ENGELHARDT W. HOLST 
Consulting Engineer 

Appraisals, Reports, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

JOE R. ONG 
Consulting Transportation Engineer 

Specializir,g in Traffic Problems and in Methods to 
Improve Service and Increase · 

Efficiency of Operation 

PIQUA, OHIO 

EDWIN WORTHAM, E.E. 
Consulting Engineer 

Valuations of Electric Railways and 
Utilities of All Kinds 

Traffic and Operating Studies 
Allison Bldg. Richmond, Va. 

Established Feb. 1013. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of 1;1nlimited ride, transferable weekly 
pau. Campaigns handled to make it a success. 

143 Crary Ave., Mt. Vernon, N. Y. 

ANDREW SANGSTER & COMPANY 
Consulting A ccounta,rts 
New York ~nd Chicago 

Rate Inveatlptlona 
Depreciation Studleo 

CooaoUdatJona 
Repart. to Ballkera 

25 Broadway, New York 
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AMERICAN BRIDGE COMPANY 
EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 

BRIDGES AND BU~LDINGS 

Sales Offices: 

NEW YORK, N. Y ................. 71 Broadway Denver, Colo ........ .First National Bank Bldg. 
Philadelphia, Pa ............. Widener Bui"lding Salt Lake Cay, Utah .... Walker Bank Building 
Boston. Mass ............... 120 Franklin Street Duluth, Minn ....................... Wolv1'n Build1'ng 
Baltimore, Md ............. ConUnental Building Minneapolis, Minn ..... 7th Ave. & 2_d St., S.E. 
PITTSBURGH. PA ........... Frick Building 

Pacific Coast Representative: Cincinnati, Ohio ........ Unt'on Trust Building 
Cleveland, Ohio ................ Guardian Building U.S. Steel Products Co., Pacific Coast Dept. 

Detroit. M1'ch ..... Beecher Ave. & M. C. R. R. San Francisco, Cal ...... ~ ...... Rialto Building 
CHICAGO. ILL ....... 208 South La Salle Street Portland. Ore ......................... Selling Bui'lding 
St. Louis, Mo ...... .Liberty Central Trust Bldg. Seattle, Wash ...... .4th Ave. So., Cor. Conn. St . . 

Export Representative: United States Steel Products Co. , 30 Church St., N. Y. 

■ I 

® DAY & ZIMMERMANN. INC. 
BMGINIEJE.R~ 

'D.eJ1J/n. ConJtruction 
1{eporlJ', tfaluation.r, 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

C.B.BUCHANAN 
President 

W. H. PRICE, JR. 
Sec•y•Treas. 

JOHN F, LAYNO 
V!ce·Pres!dont 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction, 

Financial Reports, Traffic Surveys 
and Equipment Maintenance 

BALTJ:IIORE 
825 Equitable Bid,:-, 

Phone: 
Hanover 2142 

NEW YORK 
49 Wall Street 

KELLY, COOKE & COMPANY 

149 BROADWAY 
NEW YORK 

Engineers 

424 CHESTNUT STREET 
PHILADELPHIA 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Street Railway lnspectian 
DETECTIVES 

131 State St. 
BOSTON 

When writing the advertiser for information er 
prices, a mention of the Electric Railway 

Journal wonld be apprNilated. 

Byllesby 
Engineering & Management 

Corporation 
208 S. La Salle Street, Chicago 

■ 

New York Tacome 

J. ROWLAND BIBBINS 
Engineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Transit Surveys and Development Pro• 
grams, adapting Motor-Transport, R.R. Terminal and 
City Plans. Traffic, Service, Routing, Operation and 
Valuation. EXPERIENCE IN 20 CITIES 

Parsons, Klapp, Brinckerhoff & Douglas 
WM. BARCLAY PARSONS H. Ill. BRINKERHOFF 
EUGENE KLAPP W. J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro.electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLEVELAND NEW YORK 

1 5 70 Hanna Bldg, 8 4 Pine St. 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACU~E, N. Y • • 
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Report of Investigation of 

''INDIANAPOLIS'' 
Type of Welded Rail Joints 

They Meet All Requirements 

To Wit as Follows: 

1. Conductivity-I38%-United States 
Bureau of Standard Test. 

2. Strength-Over 100%- Robert W. 
Hunt & Co., Testing Laboratories. 

3. Endurance-I I years in Service­
Still Intact. 

4. Dependable-Less than 1 % Failure. 
When installed as directed by manu­
facturer. 

5. Economical-Cost ·Less Than Bolted 
and Bonded Joints. 

6. Available-Any road. Any quantity 
- from One (I) to Ten Thousand 
(10,000). 

7. Universal-In use on over 125 Dif­
ferent Rail Sections. 

8. Endorsed-In use on over 200 prop­
erties. 

WHY? 
Because-

They are Scientifically Designed 
A Special Product for a 

Specific Purpose 

Completely and Perfectly Effecting the 
"CONTINUOUS RAIL" 

"Perfection in Principle Proven 
in Performance" 

The Indianapolis Switch & Frog Co. 
SPRINGFIELD, OHIO 

J. J. Coste Ho Boston, Mass. New England Representative 
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A. E. R. A. Prepares! 
The American Electric Railway Association is ready for the new epoch 
in transportation. 

Its Forty-Second Annual Convention was inspired with con­
fidence and optimism. 
At that convention the most significant single feature was the 

tremendous and universal interest in bus transportation­
an interest centering on the exhibit of 31 vehicles of 12 
different makes. 
That safety and reliability will be the engineering 

basis for the future bus or trackless trolley was great­
ly in evidence-for seven teen of the vehicles 

shown were on Timken-Detroit Axles, 
their exhibitors being Acme, Fageol, 
Federal, Garford, N. Y. Transportation 

Company (Fifth Ave. Coach), Pierce­
Arrow and Yellow Coach. 

A. E. R. A. will lead-not follow-this new 
development. And it will demand the 
best-vehicles designed and built for 

the requirements of the traffic. 

TIMKEN-DETROIT 
AXLE COMPANY 

Detroit, Michigan 

23 
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O't•erltead Conductor Bar Construction 

Repla~e your copper by steel 
At certain points your traffic is so 
heavy that the finest trolley wire yuu 
can buy will only give a few months 
service. 

At these points, replace the wire by 
steel or iron bar construction. 

Anderson makes a complete line of 
overhead material necessary for this 
bar construction. 

Starting from the left, the illustration 
above shows a trough hanger for 
suspending the trolley wire ear; next -

is the splicer for joining the wire to 
the bar; next comes two hangers with 
clevises; then follows the feeder lug; 
then a 'U' steel connection for joining 
the steel bars, and then another 
hanger. 

Below is shown a crossing, section 
insulator and a frog for this bar con­
struction-everything complete to 
help you keep down maintenance and 
replacement costs, where the traffic 
plays havoc with the wire and other 
overhead material. 

Send for further particular.. 

Albert & J. M. Anderson Mfg. Co. 
289-305 A St., Boston, Mass. 

Crossing for 
Overhttld Condu/"lor 
Bar Construction 

Uraneh Offices: 
Philadelphia, Broad and Chestnut Sts. New York City, 13,-, Broadway 
Chicago, 105 So. Dearborn St. London, 1~ Moor 'Lane, E. C. 2 

--~ ~ • ~ ~ n 
~ ~ 

Section Insulator for Overlund Bar Construction 

Frog for Over!tttld Bar Construction 
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If You· Should Ask That We Summarize 
the facts about Travelers Group Life Insurance in 

TWENTY BRIEF PARAGRAPHS 
We would say: 

That Group Insurance was not discarded by em­
ployers who discontinued many other employee­
welfare plans when business tightened up. 

That the number of employers carrying Group 
Insurance has increased every year since 
the first policy was written. 

fhat two million employees 
and their families are 
now protected by 
Group Insurance. 

That Group In­
surance is 
no longer 
an experi­
ment and 
its returns 
are sure, not 
problemat­
ical. 

That Group In­
surance improves 
the relationship be­
tween employer and 
employee and makes easier 
the adjustment of all differences 
that may arise as between capital and labor. 

That an organization protected by Group Insur­
ance is tempered throughout with good will. 

That Group Insurance helps make a good working 
force a better one. 

That employers can not secure a larger return by 
the expenditure of 25 cents per week per em­
ployee in any other way. 

That the employer can buy life insurance protection 
for his employees under a Group policy at one­
fourth the cost of life insurance bought by em­
ployees individually on the weekly premium plan. 

That many employees who will be insured under a 
Group Policy could not pass a medical examina­
tion and get any kind of life insurance individually. 

That Group Insurance is a measure of undeniable 
justice. 

This portfolio, giving a compre­
hensive, yet brief exposition of 
Group Insurance, has been pre­
pared for executives. 

, i'rrE TRAVELERS INSURANCE COMPANY 

Hartford 

That the Travelers pay envelope stuffers, booklets, 
bulletins, etc., keep the employees' appreciation 
of Group Insurance at high-water mark. 

That the safety bulletin and safety literature service 
which goes with Travelers Group In­

or monthly. 

surance increases production 
That The Travelers sell:;, 

Group Life Insurance, 
as well as Regular 

Life Insurance, 
at guaranteed 

low cost. 
That pre­
miumspaid 
for Group 
Insurance 
are deduc­
tible from 
gross in­

come, in ac­
cordance with 

the Federal In­
come Tax Law as 

amended by Act of 1921. 
That premiums may be paid 

annually, semi-annually, quarterly 

That the insurance of new employees becomes 
effective automatically and amounts of insurance 
on old employees increase automatically (if a ser­
vice formula is used) in accordance with the terms 
and plan outlined in the master policy. 

That the Group Policies and Certificates of The 
Travelers contain a broad and liberal permanent 
total disability clause. 

That the Travelers plan of handling Group Insur­
ance reduces to a minimum the bookkeeping work 
required of the employer. 

That the Travelers claim organization, dating back 
60 years and extending over the entire continent, 
is able to pay claims within a few hours after notice. 

That the number of employers who have selected The 
Travelers for their group insurance exceeds the num­
ber that have chosen any other company by45 percent. 

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 INDE~INITY COMPANY 

Connecticut 

L E R s 
ACCID!:NT, LIP•, LIABILITY, BEALm AUTOMOBIL!:, 81'1!:AII BOIL!:K, COMPENSATION, CI.OUP, BUI.GLAI.Y, PLATE GLASS, Al•C•An, MACBINEI.T 

._..... .. -· ---·- · 
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Why 
The "Guaranteed Mileage Contract" 

is Passing 
Only a few short years ago the majority of Street Railways were pur­
chasing oils on the "guaranteed mileage" basis. 

Now you have to go far afield to find roads which adhere to this anti­
quated method of buying oil. 

The old method dropped out because of certain inherent weaknesses. 

Of course, when the old system passed out it did so because something 
better took its place. 1 

And we do not heistate to declare that the correctness of the Texaco 
plan was largely responsible for inaugurating this newer and better ,era 
in Street Railway lubrication. 

The Texaco plan is based on 

I-Supplying proper lubricants in the right amount. 

2-Always regarding Lower Maintenance Cost as the goal for 
all economies. 

3-Unstinted Engineering Service through experienced and 
capable Lubrication Engineers. 

4---A degree of friendly cooperation you have never realized 
until you took up with Texaco. 

When do you want to take it up with us? 

.HE TEXAS COME . 
EPT· R:J~ 1.7 BATTERY PIACE •NEW-YORK CI 

HOUSTON• CHICAGO • NE\V YORK 
OFFICES IN PRINCIPAL c,TI ES 
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A survey of this kind for the railroads would have saved 
millions of dollars. This work will mean a great deal to 
the electric power industry. Prove it to your own satis­
faction by examining the book at our expense. 

A 
super-power 
survey 
of the whole 
United 
States 

Examine 
this new 
McGraw-Hill 

book free 
The 
Coupon 
brings it 

Atlas of. U.S.A. Electric Power Industry 
By Frank G. Baum 

, Consulting Hydro-Electric Engineer 
17 x 11 ½ inches, 34 full-page plates, $10.00 net, postpaid 

Think of a super power survey of the whole United Stales presenting In 

~!\~~:1s:i,.:s a~i ri;1!P
1
~:h~~: !\'~~J:J,1k~r~t';.'." ::ii:~icnj 

economical program tor the solution of the country's power problems. 

That Is what Rawn's ATLAS Is. 

Read this list of contents 
l'art 1.-F.Jeclrlc Power Industry; .Suggesl<'d Power Districts and 

Proposed Constant-Potential Transmission Systems. 
Brief History of the United. States Electric Power Industry. 
Present Status of Electrical IndU'stry. · 
Advantage of Grouping Small Plants into Large Systems. 
Rroblems of the Power Industry, 
Suggested Regional Electric Power Districts. Outline of Suggested 

Regional Power Districts. 
Constant-Potential Electric Transmission System. 
Outline of Proposed Constant-Potential Transmission System. 
Residence, Commercial and Industrial Customers. 
Summary of Mechanical and Electrical Power in Utilities and Industries. 
Water Power Developmoots. 
Generator Capacity and Output of Central Stations. 

~~ii':i!1f,Sw;~a8~!~'fri~f i~~:;'!';.;'.i. Wage E
0

arners in Manufactures. 
Mechanical and Electrical Power in Mines and Quarries. 
Railway Data and Discussion. 
Effect of Diversity on Load Factor, 
Economic Propartion of Hydro-Electric and Steam Power. 

Part 11,-Eledrlc Power Transmission; Constant-Potential System. 
The Present Power Transmission System. 
The Constant-Potential Transmission System. 
Economical Conductor Section. 

~:1e~?i,~~ .. ?6;~~~~i~a~in".\:~~:'tin~~.
st

· 
Service Conditions for Energy-Transmission Routes. 

Part 111.--General Data. Unit<>,1 Slates and World. 

Send the Coupon for ten 
days' free examination ---------~ 

The Electrical World says, "The nation's resources of 
water power, coal, oil and gas are known; so are the great 
power markets. vVhat Mr. Baum has done is to fit one 
into the other in a masterly fashion, thus indicating the 
lines along which progress will march. His is a very 
valuable and far-sighted contribution to the art and eco­
nomics of electric power transmission and will well repay 
close study and application." 

7 ue 6,¥0minod011 W/1/JfJll 
McGraw-Hill Book Co., In<,,, • 

370 Se\'enth Avenue, New York, N. Y. 
You may send me on 10 days' approval Baum's AllM of U. S. A. 
Electric Power Industry, $10.00 net, postpaid. I air!'ee to pay for 
the book or return it postpaid within 10 days of receipt. 

Regular Su'bscrlber to the E. R. Journal? ... , .... • • • • • • • , • • , • , • • 

Member of A. 1. E. E.? ...... ! .. , ..... • •, • •, • • • · · • · · · · · · • · • · 

Signed ....•....•.•...•....... , .. · · · · ·• ·,., ·, · · • • · · • · · • • · • 
(Please Print) 

Address .. , ..... , , ..... , ..... •. • . • • • • • · · · · • · · · · · · · · · · · · · · • 

Name of Company ................ • . , • • .... • • • • • • , • • • • · • • • • • 

Official Position ...........................••.. • • • • , , • . • • • • 
(Books sent on approval to retail eustomers in the U. S. a.nd Canada 
only.) . E. 11-3-23 

·---------------------------------------J 
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LEATHER CLOfH -

For upholstering of seats 
Passengers as well as railroad 

men recognize the advantages of 
Meritas Leather Cloth. They 
welcome its obvious freedom from 
vermin, dirt, stickiness and stains, 
and the ease with which it can 
be wiped clean with a damp cloth. 

Added to this is the remarkable 
resistance Meritas offers to hard, 
rough usage, withstanding the abuse 
customary in this service, without 
marring, scuffing, cracking, or peel­
ing. It is not affected by heat or 
cold, and there are no non-drying 
oils in the coatings, to sweat to the 
surface, rub off on clothing, and 
leave the coating dry and brittle. 

For curtains 
Meritas Car Curtain Material is 

coated two sides. It does not fade, 
and regardless of the length of 
se rvice does not become streaky. 
Sun and rain do not injure it, and 
it retains its flexibility and finish in 
the face of any conditions of weather 
or temperature. 

Meritas Car Curtain Material 
can be obtained also with only one 
side coated, and this, as well as 
Meritas for upholstering, comes in 
every weight, grain, color, and 
finish required. 

Samples for your specific require­
ments sent gladly on request. 

November 3, 1928 

THE STANDARD 'l.,.EXTILE PRODUCTS Co. 
320BROADWAY. N B W YORK 

DEPT, E. R, J, 

-;:::::::::=============::::::::===:!J 
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For either arch 
typ~ or monitor 

deck car roofs 

THE AUTO MA TIC VENTILATOR 
Now supplied exclusively by the Consolidated Car-Heating Co . 

le 

. ·. 

Electric Heaters 
Thermostats 

Automatic Ventilators 

A combined intake and exhaust device long 
popular in the railway field. _ 1 

Performs in one device, and at one time, the dual 
function of drawing in the proper amount of fresh 
ai r, and exhausting the foul air. Does it automati­
cally and continuously, without creating draughts or 
noticeable air currents. Adjustable to meet extremes 
of weather conditions. 

The Automatic Ventilator is an equipment of many 
years' reputable standing in t~e steam arid electric 
rai lway field. \Videly ·used in railway mail cars: be­
cause it so adequately meets the rigid specifications 
of the U. S. Post Office Department. Standard on 
many electric railway systems throughout the 
country. 

A complete line of Car 
Heating and Ventilating Equipment 

By adding the Automatic Ventilator to our present line of electric 
railway car devices, we are now enabled to furnish the entire 
heating and ventilating equipment to meet any specifications. 

Suitable equipment and devices for properly controlling tempera­
ture and fresh air supply, will obviate many complaints-);, . . 

L et us quote 011 complete installations. \r:.'. 

CO.N,SOLIDA TED 
CAR-HEATING CO. 
Chicago New York Albany 



so ELECTRIC · RAILWAY JOURNAL 

: ./ , 
... ~ 

liil!I r1'i: solid,sUbstantiaJ 
- 'J~~hai•acter f 

.£OLDER SERVICE 
has placed it high 

- among those pe1• ... 
manent organizations 
recognized as 
National Institutions 

November 3, 1923 
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~~~ Northwestern Elevated Railroad~=~ 
Uses Baldwin Type "A" Motor and Trailer Trucks 

BALDWIN 
Trailer Truck 

Class 66-30 AT 
Wheel base 66 inches 

Center Pin Load 
30,000 pounds 

Baldwin Motor and Trailer Trucks, in 
both this country and abroad, have won 
the highest commendations after being 
thoroughly tried out in high speed electric 
interurban and street railway service. 

We recently delivered to the North­
western Elevated Railroad of Chicago, 

BALDWIN 
Motor Truck 

Class 78-30 A 
Wheel base 78 inches 

Center Pin Load 
30,000 pounds. 

one hundred each of the Type "A" trucks 
illust rated above. 

All workmanship and materials used in 
their construction conform to specifica­
tions derived from many years experience 
in building locomotives. 

For simplicity, strength and perfect riding qual­
ities, these trucks and trailers cannot be excelled. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U. S. A. 
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CHILLED IRON WHEELS 
for railway and street car 
service. Capacity 20,000 per 
day. 25,000,000 in service. 

ASSOCIATION OF MANUFACTURERS 
OF CHlLLED CAR WHEELS 

1847 McCormick Bldg., Chicago 

Delive1·g 
Poitits 

T HE map above shows the location of the 
50 foundries in the United States and 
Canada, represented by the Association of 

Manufacturers of Chilled Car Wheels. 
Chicago, 4 
St. Loula, 2 
Buffalo, 4 
Pittaburgh, 2 
Cleveland, 2 
Amherst, N. S. 
Montreal 
Mich. City, Ind. 
Louievllle 
Mt. Vernon, 111. 
Ft. Wayne, Ind. 
Birmingham 
Atlanta 
Savannah 
Boston 
Detroit 
St. Paul 
Kan••• City, Kan. 
Denver 
Tacoma 
Rochester, N. Y. 

Sayre, Pa~ 
Berwick, Pa. 
Albany 
Toronto 
New Claagow, N. S, 
Madiaon, Ill. 
Huntington, W. Va. 
Wilmington, Del. 
Houeton, Tex. 
Hannibal, Mo. 
Reading, Pa. 
Baltimore 
Richmond, Va. 
Ft. William, Ont. 
St. Thomae 
Hamilton 
Ramapo! N. Y. 
Marshal , Tex. 

~:!clf~i~ffs 

American Railroad Association 
Standards 

650 lb. wheel for 60,000 Capacity Cara 
700 lb. wheel for 80,000 Capacity Cars 
750 lb. wheel for 100,000 Capacity Cara 
8S0 lb. wheel for 140,000 Capacity Cars 

Standard Wheel for Seventy-Two Years 
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"Quality" 
Cars 

City Cars 

Interurbans 

Safety Cars 

Motor Buses 

Trolley Biases 

m 

ELECTRIC RAILWAY JOURNAL 

Qualified-
Qualified - by experience, size and es­
tablished reputation to render "quality 
service" to electric railway companies. 

Send for circular&. · 

St. La\liS CarLllmpany 
St. Lo\Jis, Mo. · 

-Tk llirtf..pl.ac~ ·131" t:Ae SaFefy Car• 

.- AA-7B 

"Quality" 
Equipment 

Trucks 
Forgings 
Castings 
Seats 
Rattan 

, Metal Trim 
Curtains 

General Supplies 

Air Compres~or 

A single acting duplex compressor with 
crank case and cylinders integral. One­
piece cylinder-head for both cylinders 
contains suction and -discharge valves. 
Trunk pistons operated by connecting 
rods with bushings provided for taking 

Compressor for Street Car Mounting 

u.p wear. 
Heavily designed crankshaft of 
high-grade steel turns. in journal 
~earings. o! ample proportions to 
msure mm1mum wear. 
Herringbone Gears trans mi t 
power from motor shaft to crank­
shaft with practically silent oper­
tion. 

Lubrication is positive. and effi­
c'ient. Connecting rods dip into 
the oil and splash reaches all work­
ing parts. Gears run in oil. 

Send for Bulletin 

33 
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We would not hesitate to predict that if the 
human factor keeps pace in improvement with 
the mechanical and electrical factors necessary 
to perfect service, the next few years will see 
as great improvements in electric service itself 
as are taking place in equipment. 

IS PERFECT SERVICE 
POSSIBLE? 

We would hesitate to say "No," because we have 
seen perfection so nearly reached in so many 
items of equipment, and equipment after all is 
at l~ast 50% of what is required for perfect 
service. 

We have seen the noiseless, vibrationless, helical 
gear, and the Nuttall 13-E Trolley Base, two 
long steps toward perfection of equipment, and 
as great strides are being made by other manu­
facturers, so why not ultimate perfection? 

We are trying faithfully to do our part in the 
march of progress, and we feel strongly that we 
can materially aid a number of roads because 
we have been serving the field for over thirty 
years and have developed many things which are 
now everyday necessities to electric traction. 

Our engineering-consulting facilities are at~your service. 

Every Gear Registered 

R.DNUTTALL COMPANY 
PITTSBURGH t) PENNSYLVANIA 

All Westinghouae Electric & Mfg. Co. 
District Offices are Sales Representatives 
in tlie United States for the Nuttall 
Electric Railway and Mine Haulage 
Products. In Canada: Lyman Tube & 
Supply Co., Ltd., Montreal fnd Toronto. 

10 seconds to change wheels! 

BAYONET 
Detachable Trolley Harps 

Trolley wheel mileage can be increased and 
service interruptions reduced when Bayonet 
Trolley Harps are used. They permit 
rem~val_ of whe_el and harp for inspection, 
lubncat10n, adjustment or repair. The 
change is.made in a fraction of a minute­
no tools needed. 

With Bayonet Detachable Harps, there is 
no need or incentive for running a wheel 
which needs some minor repair. That's the 
kind of business which shortens the life of 
equipment. Bayonet Equipment helps. you 
to prolong its life. 

Wheels 
Sleet Cutters 

Bases with Detachable Pole Clamps 

Bayonet Trolley Harp Co., Springfield, Ohio 
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1r.=====================================R .================H .=========================iii 
~AYLOR REDUCED HEIGH'I' TRUCK 

s. WITH A. 
TAYLOR STRAIGH~r ACTION BRAKE 

SMOOTH RIDING 
LOW MAINTENANCE COST-Absolute Safety 

Center Plate Height 22¾ in. with 26 in. Diam. Wheels 

For Modern Low Le; el Double Truck Cars, the Taylor R. H. Truck, equipped with Taylor S. A. Brake, 
with large diameter hard steel pins, will provide the best possible service results from every standpoint. 

TAYLOR ELECTRIC TRUCK CO.,_TROY, N. Y. 
SPECIFICATIONS ON REQUEST Established 1892 

-made of steel channels which 
give it great durability. 

3313 Atlantic Ave., Brooklyn, 

SEND FOR PORTFOLIO 

The 
COLUMBIA 
Tension Stand 
for Armature 

• and 
Field Coils 

N. Y. 
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Special Work for Street Railways 

Frogs, Crossings, Switches and Mates 
Turnouts and Cross Connectiohs 

Kerwin Portable Crossovers 
Balkwill Articulated Cast Manganese Crouing1 

= 5 i ESTIMATES PROMPTLY FURNISHED ~ 
= i 
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~ lor 1ingle track block 1i.gnal protection ~ 

I United St!,~~: N~!~!";.~r!~.~ignal Co. I 
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! IN SULA TED WIRES AND CABLES § 
~ j JOHN A. ROEBLING'S SONS CO~ TRENTON, NEW JERSEY ~ 
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~ ~ I lnlmi~ :e~;:,~;;:~:~ng I 
Plant-T~xarkana Beaum Galyelloa 

.. MONEY SAVERS TO 
Treated railway ties, poles, piling, 

bridge timbers, etc. 

See our full page advertisement 
in last week's issue. 

l11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!1HIIIIIIIIIIIIIIIIIIIIIJIIIII III~ 

:I 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I 
i 

High-Grade Track 
Work 

SWITCHES-MATES-FROGS-CROSSINGS 

COMPLETE LAYOUTS 
IMPROVED ANTI-KICK BIG-HEEL SWITCHES 

HARD CENTEI\ AND MANGANESE 
CONSTRUCTION 

New York Switch & Crossing 0.,. 
Hoboken, N. J. 

i 
E 
c 

i 
I 
§ 

f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1P4 

j· GODWIN STEEL Proven by f 
; PAVING GUARDS ec:n"o:-nlc~ll; pr!> I 

vent seepage and 
§ Adapted to all type• I'~ diointe~retlon o I ~ 
E V ~ etreet ra.1lwey paving. E I ;:TI:;. i I • a n d ~ '{:,~log t:. zt_llustrat,J I 
- W .. S. GODWIN CO ... Inc. Race&: McComes Sta~, = 
~ , Baltimore, Md. E 
.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.1111111111i 
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MIHIRIIIHHIIIIHIIIIIIIRl nlUlllltlllHIIIIIIIIIIIIIIIIIUIU:11u11111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111~ 
i = 
f § 
1 AMELECTRIC PRODUCTS§ 
I BARE COPPER WIRE AND CABLE I 
i TROLLEY WIRE I 
i 5 I WEA TfJgP~f~[E WIRE i 
I Re~. u. s. Pat. omce ur!'o'ff~R~J~ Jf~LE I 
. -:~::~: ELECTR::E:::~s I=_ 

PHILLIPSDALE, R. I. 
= 

Boeton, 118 B'edoral: Chlcaso, 112 W. Adami: S 
CIDC!Matl, Traction Bldlt: New York, Porahln,r Sq. Bldlt, ~ 

~11111111111111111111111111111111111111111111111111111111111111nr111111111111111111111111111111111111111111111f11111111111111111111111111111111111111111111111i: 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111c 

I · I 
I ELRECO TUBULAR POLES ~ 
i ~ 
I ~ 
I ~ 
E § 
§ E 

i ~Ht -wu,c 1.oc.• / THC CNa~rRro JOINT I 
I g 
il COMBINE s 

I t:::~5~~~:!enance Great~!:~;:p::!~:; I 
§ Catalor complete with encineerinr data eent on reQueat § I ELECTRIC RAILWAY EQUIPMENT co. i 
il CINCINNATI, OHIO §_-
I NewYork City, 30 Church Stn>et 
L.u11111111m1111111111111111111111111111111111111111111111•111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111mm111~ 

g1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t111111111 11111111111~ 

I== Stand::rle~;.~~~~ct?lo~~Bou ?::e Co. !==I 

alao cable TIOl'm ....... 1, .UD ou xe■, .,.c, 
a Boat.on Phlladelpbla Plttabureh Detroit Now York E 

Ran Fnnr11("o Chtcaco Wathtncton St. Loult I -r;;;;;.;.;.;.;,;;.;.;;;.;.._..;;.;..;.;;;,;;,; ____ ..;, _________ • ; 

!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111fr -.. A;·· ... ~, .. ,~ .. ~
1
~· .. -·:·· .. ·~·~Aoo .. ,~ .. :-.. ·~l 

TR WIRE ! 
THE AMERICAN E 

OMPANY BRASS COMPANY 3 
i. Qic'a o. J • GepC'ral Officc1u Waterb\lry, Copn. _.§ 
HIIIIIUIIIIIIIHIIIUl!IIIIIHIIIJ IIIIIIIIIIIIIIIIJIUJIIIIIIIIIIIIIJIIIIJIJJIIIJIIIJJIIIIJUIIUJIWUJI 

§IIIIIJllllllflllllllllllllllllllllllllllllllllllllllllllllllllflllltllllltltflllfllllllfllllllllllllllllllllllllllllllllllltlllllltllllllltftfllfllllllflltllltll'a 

i Wood i:~!t::~:mpa~y I 
§ ~ I Wuh~::~=~i::~: Ohio I 
i Cross Ties Bridge Timbers i 

i 
I 
i 
I 
E 

d Untreated 

We solicit your inquiries 

Creosoting Plant located 
Washington Court House, Ohio 

On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. 

Operating Mills in Southern Ohio 

i1111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111n11i 

•111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

= 

, app ns a a or, ,, 'Ile v.•: . . 
Tr~M.1\f.a_rk 

.m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111rm11111r: 

:!llllflllllllllNllllllllllllllillllllllllllllllllllllllUIJIIIIIIIIIIIIIIIIIJIIIIIIIJIIIIIIIIIIIIIJIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllr f ! Hubba:~ ~:~I:~ ::le Bands • I 
E requirement, Galvaub:ed §'. 

I Solid HU~;:;~•d

;V~OMPA~pllt I 
t1111:,'.~~~~:l~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllll;ll~~~~:U~l~IIIII; 
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:!llllllllflllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllffllll 

I I THE BABCOCK & WILCOX COMPANY I 
~ 85 LIBERTY STREET, NEW YORK ~ 

. 1 ::~;:~u~E}!~i~:;~ ~ISIFI~ ~i;J~! s~!C:s~ :i:::?~; I 

I If Ii~::~ ::;ifu r1,lii~i~~~ I 
= PORTLAND, ORE., 805 Gasco Building = 

• t111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111~ 

g1111tlllllllllllun111llllllllllllllllllllllllllllllllllllllllll11Ulllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1,.; 

WHARTON 
Special Trackwork 
For Street arid Steam Railway• 

Steel Castings Gas Cylinders § 

Manga~!!~
1

;;'.r~'.} ::Ckwork l====-

WM. WHARTON JR. & CQ., Inc. 
Easton, -Pa. 
Oiher Planu: i 

T17lar•v;::.,no;r11:::. ~- 8J.""l Co., Tl•~~l~=i!t~";.~•·• I== 

Phlladelohla Roll & Machine Co •• Pblladllphla, Pa. 

Rumnn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

f'"i:;;~~·;;:·:i"·;;::~::~-.. ·1 
Girder Rails 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
Johnstown, Pa. 

Salee ORicea: 
E 5 E Atlanta Chlcego Cleveland Now York §= 
E Philadelphia Pittahurgh = Pacific Coaat Repreaentatiue: = 
§ United Statea Steel Product& Company § 

tm::11::.:~:.::,:,:,~:,~111~~~~!::~,:~~:!:f t:1~~~~:~::,~:,11:,:u:~~1~1~1'.:111111 

:!_HUIIIIUUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllla 

;c RAMAPO AJAX CORPORATION I_ 
Ramapo Automa~lc RACOR Teo Rail = Return Switch . W> "'COR. Special Work. § 

§ Staoda ~ -- = 
E for 

0
PAasiog n•A~AA• Manganese E 

L:;;:~=~~.~.~!s;.~&~::J 
g11m1tnnm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111nn 1111111s 

!_!==- B ~~·=::T:/~~:~ s I=== 

Alliance, Ohio 

:.mrnnmm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

:;!IIIIIIIIJllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUllnUf!i 
= .. 

1 Series Type ; I Arc Weldi{)!tfi~d Bonding · ! 
i Rugged series resistance coil i 

I kE"!~R::lll;C::o::;~R;~r~~;;o:~DCo.s I 
l,1111111111111111111111111.11111111111111111111111111111111111111111111111111111111111111,111111,111,111111111111111111111111111111111111111111,111,mn11111111I 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111~ 

! The Differential Car I 

I 

An automatic dump car, an electric 
snow plow, anfi a freight car-all 
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 

locomotive, a 
in one. Big 

~111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111c 

:!,lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllll1!, 

I ~~~~:~ir~i~~~~f {~~~?.- I 
§ Ask for circular on either type. Prices upon application. 5 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ute1111n11F. 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111U111111111111,· 

. 

--

j=======_:- ~.~:~eou~e;;;:q~!
1 
:: am ~:::~!P:~e ~o0=u::~r ==;======-: differ only In macnltuda: small ordera command our utmoat care 

and skill Ju•t 811 do iarl" ordera. CAM ERON qn111lt:, appll.,. to 
every coll or secment that we can make. ae well u to ever:, 
commutator we build. That's wn:r so man:, electric railway men 
rely absolutely on our name. 

I Cameron Electrical Mfg. Co., Ansonia, Connecticut I 
i.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111H1um111•n~ 
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"'1tfffl1Jt1MU11nn1111m111111111111111111111111nu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mm11 • 

The 

= Standard of Quality 
The precise and delicate requirements of 
manufacturers of dynamos, magnetos and other 
electrical apparatus prescribe the use of electric 

= tape that is known to be of constant high 
~ quality. 
E 
~- Quality is the sum total of good basic materials and 

careful manufacture-the best grades of yarn plus 
§ painstaking, skilled workmanship. 
~ That is why thickness, width, weave, finish and 
§ absorption are uniformly correct in HOPE tapes. 
~ That is why, for 40 years, manufacturers of elec-
~ trical apparatus have found HOPE products to be 

the Standard of Quality. 
Let us send vou the HOPE Sample Booklet of = 
electric tape, so that you can pick out a tape to 
meet your own special requirements. 

HOPE Electric Tape 
HOPE WEBBING COMPANY,· INC. 
PROVIDENCE RHODE ISLAND 
New York Troy Chicago 

E : 
1m1,m11111111111111n1111m1111u11u1u111111111111u11um1111u11111m1111u11111111n11111111111111111111111111111111111111111um111111111111111111111P 

:nnmmw.s11111111111mm1111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111u»m11111mm1r 

Use only Awebco Tape on your Armatures 
Field Coils have better protection when wound with 
"AWEBCOTape." Send for samples. 

ANCHOR WEBBING COMPANY 
300 Brook Street, Pawtucket, Rhode Island 

~IHllffllHIIIIIIHIIIIIIIIUIJIIIIIUllltllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll;; 

f''""Nllmm111111111111111u111111111111m1111m1111111111111111111111111111111111tu111111111111111111111111111111111111111111111111111111111111111111111i; 

~ FORD TRIBLOC ~ 
I A Chain Hoist that excels in every feature. It baa ' 
§ Planetary Gears, Steel Parts, 3½ to 1 factor of Safety. ~ 

!=·: "' ,., ""'' ..:::: ::A~:•:~o~:•~;" """""'u- 1==1 

Second and Diamond Sta., Pbiladel,phia 
:.ntllltllltllOIUIIIIINllllllllllltlllllllllllfllllllfllllll111111UllflltllllllllllllllllllllllllllllllllllllltllltllllllllllllltlllnllllllllUllllltllltllllF 

&1911111f11nUIIIIIIIIIIIIIJIIIIIIIIIUIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

i CH!~►~~~~Lrl~ha~WesTI hHt I 
~ Seam11'88-Rlvetles- r; t " s § 
§ Best for Servlc-Durabllit7 and ~ 

i Chil~:;:~;';~;·. Co. i 
" Jerse:,Clty, N. J. = 
! ...... HHIUNlllfflllffltffltllllllllllllllllllllllllllllltllllllllllllUUIIIIIUIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIJIIIIIIIIINIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

Typ > R-10 

The essentials of 
accuracy and dura­
bility have been 
worked out in In­
ternational Regis­
ters so well that 
they are admittedly 
the standard equip­
ment by which all 
types are judged. 
The newest devel­
lopments in fare 
boxes, partly and 
completely auto­
matic, find a parallel 
development in the 
International Re­
gisters, single or 
double, now equip­
ped fully for elec­
tric as well as hand 
operation. 

The International Register Co. 
15 South Throop Street, Chicago, Illinois · 

G;neral Selling agents for HEEREN Enamel Badges ~ 
E 
:i 

=:11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:11111111111111111111u11u11uru11u111111111111111m1111111111111nnn 

!!,111111111 11 111111 11 11111111111111,I IIIIIIUIIIIUIIIIIIIIIIIIIIIIIIIIIUTllllllllllllllllllllllllllllllllllllllllllllllllllllllNllllllftllllllllmlltnlllllflll~ 

!:_-========-· ■IIIJ~ :~•::::::::::~ i better protection and com-
p lete sat isfaction to its many 
users. Records from various 
fields tell of service of from 
five to ten years without re• 
painting. 

lLICA 
,R,\PHITE 

.:, ,. FOU 
EPH DIXO· 

It will pay you to write NOW 
for Booklet No. 180-B telling 
why Dixon's is better. 

JOSEPH DIXON 
CRUCIBLE CO. 

0
-v,;;v. Jersey City, N. J. 0-v;:v. 
,e.;x;;: E st . 1827 ~ 

I 
,Hllllll lllllflllllllllllllllllllllll lll lllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIUIIIIIIIIUltl'r. 
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An Independent Inspection Service 
For Electric Railways ,. 

Embracing 
Progressive Inspection of Cars, Rails, Track F:;istenings, etc., from the raw material to 
the finished produst, Our Bulletin N~. 26 tells the story-write for your copy. 

Pittsburgh Testing Laboratory 
Inspecting Engineers and Chemists 

Branch omees In the Prlnclpa~ Cities Pittsburgh, Pa. 

g1111111111111uu1111111111111111111111111um111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111•:S] 

I 

HIGH SPEED MONEY CHANGERS 

1923 mo 
-witho 
rive 
ready 
delive 

Supplied in 
onf! or four 
tube Combi-
nations 

Prices and Literature aent on requeat 

~=~-- J, L. GALEF, 75 Chambers St., N. Y. C. g=,. 

Exclnslve l\lanufaeturer'a Selling 4eot 
ij,111m111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111tF. 

S,JllflllftfllflUUIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllUIUIIIIIIIIIUIIIIIIUIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIUIIIIIIIHJIIUI ! ~llllilUIIU~ Car Heating and Ventilation I , 3l,A"~" ~ ••o o• ....... ~ ,ro .. ~• .... ~· ~u• , § - - settle without delay. We can show you bow = 
El .:= !;;: to take care of both. with one equipment. E 
§ :: =: Now le the time to iret your care ready for E 
~ § S next winter. Write for details. ~ 

! S · § The Peter Smith Heater Company j 
§ ~UJJilllRI\' 6209 Hamilton Ave., Detroit, Mich. § 
ih1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:IIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJJI.:.: I ••••~•~us, •~ =m =-~~~i'; I 
i GOLD CAR HEATING & LIGHTING co., BROOKLYN, N. Y. I 
~111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~11111111111111111i111ii 

e-mn1111r111111n111111111111111111111m1111111111111111111u111111n11111111111111111111mm1111111111u11111111111111111111111111111111111111111111t1111111•;. 

I =~~x!.~~~~~~ c.~::!~fa:~ I I Wendell & MacD~~~o;.~~~!~!2nd St.,NewYork i 
J11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nui 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

!_:=_ if f iii;~~ii~l1i~::: I== 

Bemis Car Truck Co., Springfield, Mau. 
~n11n111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111" 000

"
011lllllllllllllllllllllllllllllllllllllllllllnflllllllli 

g11111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111m111H1111111umu111. 

~ Fare Boxes Change Carriers 

;=_l c~i:;~~~f ;l~~! :;:~i~s 
Canadian t:J,ranch, Pre•ton, Ontario. 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111u,111111111n ., 

!!IIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIJllllllllllllllllllllllllllllllllll!llllllllllllllllllll.::: 

i ---~-s;,~Jri~~f'~"'~==~~~~-s~:.:~;~~~; I 
§ Chandler pslnte and va.rnlsbes. E = Write for detalle. = 
~ Beckwith-Chandler Co., 203 Emmett St., Newark, N. J. ~ 
=:.,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111m11111111,·F 

!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllC ! 75% ':L the electric railway, .---=-• I 
-

i_· B~!,~~d~~es ~~~:::!=!~ ~=I : 
BONNEY-VEHSLAGE TOOL CO., Newark. N. J, 

~dllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIUIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIII~ 
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pa11111n11111m111111111111t111m111111111111111111111111111111u11u1111111111l1Ul1111111111,11111n1111111111h1111111111111111111111111111111111111111111~ ~•1111111111111111111111111111111111111111111 1111111111m11u1m11HIIIIIIIIHIIIHlllllllllllli111111111u111111111um111111111111111111111m1111mflHIIHl!f-

B. A. D~=~~• 1.r·af::!~~\1ce-Pre11~~~[,
10h~ot.C:~••A~II= :!:;Pretldonl § 

Nation:{ R:il;·;;;••A;;ii::ce Co. =:====!=======_= 
Grand Central Terminal, 452 Lexingtoo. Ave,, Cor. 45th St., 

. . New York 
. BRANCH OFFICES: 

Munsey Bldlaai:·~~~~~}~~ior?.· ifii1w!:0~:?!:i~°!1 Jlti«.~~fei,~1 ¥ii! Heieman-

RAIL WAY SUPPLIES = = Tool St~el Gears and l'lnlona Power Saving & Jnepectloo. 
§ Pltloburgb Fori-e & Iron Co.'1 !lletera 
= l'rodocta Fort Pitt Spring & !llfg. Co., 
~ Ao,:lo-Anierlean Varnish Co., Sprloga . 
;;; VarnlahN, EnaniPle, etc, C-11 Electric Heaters 
i Natlooal Band Uoldo Garland Ventilator& 
E Drew Line Material aod Rallwa:, E-Z Car Conlrol Corporation 
E Sp•elaltlu Safet, De,·leea 
;;; Oene1~0 Paint 011• Llod Aluminum neld Colle ., = 
5 TllTurn1rotll

8
e
11

c
1
ear

8 
Cor1>0ratlon Fhullnuw lnsolallon 

= Natlooal Safet:, Car EQnlpment 
~ Econom:, Electric Device• Co., f 'n.'R One-lllan Safet:, Can 
~ Andrraoo Slaek AdJoatere § 
:;tNIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllll1111111111111111111111111111111111111111111111111111JIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF.' 

211n111111n11111111111n111n1111111111111111111111111111111111111111111111111111111111111111n1111n11u1,111111111111111111111111111111111111111111 1tt 

§ 

Defective Whe~l• 
Corrected While They Run 

WHEEL TRUING. 
BRAKE SHOES 

-keep your cars and wneels lo 
service, Abrasive blocks In vari­
ous aecUons correct flatteolnc or 
wear on any part of flange or 
tread. Write for booklet. 

Whe;,I Truing Brake Shoe Co. 
De\roit, Mich. 

An Ohmer One Man Car Installation 
· A.·. 

Ohmer Indicating ~nd Recording Fare 
Registers apply- correct business methods 
to the sale of electric railway transporta­
tion. 

OHMER FARE REGISTER CO. 
Dayton, Ohio 

'-a111111m111111111111111u111u1111111u111111u111111111111111muuuu11111111111m111111111111111111111111111t1111111u1111111111111111111111111mm111C i:MUIIIIIIUIIIIIIIIIJIIIIIHJIUIIIIIUIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUHIIIIIIIIIIIIIIIIUIUIIIIIIIIIIIIIII;. . 

... _ ... - ... -.-· .. -.. _ .. _, ........ -... ·-·-.. --·-·-·--.. -... -.. _ .. _I 

' i 

§ 

i : § 
;"11111"11111111111111111111111111111111111111111111111111111111111111111UIIIIIIIIIIJIIJIIIIIIJIUllfJIW' ·--•1umm~11uuuu11u1111u,umm111Ulllllllj 

r""IIIIIIIIIIIUUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfltfllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllP' 

i . 100 New Users in the Last Nine Months ! 
I ; ·KASS SAFETY TREADS ~ 
I HIGH i 
!! in efficiency and lasting qualities 5 
= LOW = I ~ - in weight, .initial and upkeep costs -
j Morton Manufacturing Co., Chicago I 
.111nu11111111111111111111111111111111m111111111111111m111111111mm11111111111111111111111,11111111111t'IIIIIIIIIIHIIIIIIIIIIIHIHIIIIIIIIHIIIIIIIIIHHii 

-.... ~:::~JJ!l Ji~~~i:·;:· .. ···1 

:Mllilhllllllllllllllllllllillllllllflilt{111i1111111111111111111111111111111111111i11111111111111111111111111111111111111111111111111111111111111111111mn1111i 

g1111111111111111111111t11111111111111111111111111111111111111111111111111111111111111111111111um1111m1111111111HlllllllllllllllfllllllllffllHllllflllHIHC 

The Kalamazoo Trolley Wheels 
have always been made of en-
tirely new metal, which accounts 
for their long life WITHOUT 
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 

= does not show the style you -
§ need, write us-the LARGEST § 

1....~:~;~~;;::~~ .. ~~r~-,~ .. ~.J 

~11111111111111111111111111111111,11111111111111111111,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111§ 

I ~ ::ii~!~~~~i;:,:: I 
~u1n11111111111111111111111111111n11111111111u;:11111111111111111n111111111111111111111u1111111111111111u1111111111111111m11u111111111m11111111111111~ 
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r_,.,, ....... ,_ ....... ;~:~: .. e;~:::··"""~""'""""'"""'l 
I A.E.R.A. Standards 
~ Diamond ''S" Steel Back is the Best Type 
= 
c 

I 

SAFETY 
CAR 

D-67 for Narrow Tread, 
D-87 for Wide Tread~ 

Standard 
Patterns 

for 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Michigan Avt:., Chicago Chattanoora, TeDD. 

J lnlllllllllllllllllllllllllllllllllllllllllllllllllllllllll:11111111111111111111111111111m,,11 ,111111111111tm111111111111111111111111111111111111111111111111P. 

:!IIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllll 11111111llllllllllllllllllllllllillllllllllllllllllllllllllll1111111111111111111111111111~ 

All new catchers 
are good-

But when they wear ao that the pole is checked too late. 
they're Junk. The shor t fat check pawl of 

Earll Catchers and Retrievers 
engages fu ll face-on . No points or edges to wear or batter. 

~~~~u:,~~t ~~r~fm~~{",,~dt~ie mie t~!y Pa'.j~°!~~l~P::at!h;r~mn1\1J'y 
-another one of the five exclusive Earll Catcher and Retriever 
Features. 
Like to know the other four? We'd like to tell you. 

Canadian A gent.s : 
Railway & Power Engineering Corp., Ltd., Toronto, On! 

I 

In All Other Foreign Countrie•: 
International General Elec'ric Co., Schenectady, N. 'l, . 

:i,Hffflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllll" .. 1111111111111111111111111n1111t11U1UUIII" 

4111nm111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111umm111111111111111111111111111111n1111111111111nninffllf'~ 

.AA.)~ ~ ~ F ~ 
~~~-a~~.a~ 

cc. 

~ ~c..(_ -· 

The Tool Steel 
Gear and Pinion Co. 

CINCINNATI, O. 

;:=1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111nmmnnunn1111111E 

emr111111111111111111111111111111111111111111111111111111111111111u1111111111u1111111111111111111111111111111111111n1111111111111mnmmnnn11mmnn, .. 

I 

Griffin Wheel Company 
McCormick Building 

Chicago, Ill. 

GRIFFIN 
F. C. S. 

WHEELS 
" For Street and Interurban : 
= Railways I 

~ FOUNDRIES' I 
I Chicago Boston St. Paul j 
~ Detroit Kansas City Los AngelC6 ~ 
§ Denver Council Bluffs Tacoma § 
5 E 

~111111r.,,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11Hmmmmnnnl 
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SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES- EQUIPMENT 

UNDISPLAYED-RATE PER WORD: 
Politions JVanled. 4 cents a word, mtntmum 

f 5 cents an insertion, payable in advance. 
P<,slt1ona Vocont and all other cluslflcat.lons. 

8 cents .& word, minimum charge $2.00. 
PrafU),ala, 40 cents s Una an insertion. 

POSITIONS VACANT 

ACCOUNTANT, experienced In electric rail­
way accounting and capable of assuming 
Cull control of all accounting work for 
small electric railway. State present and 
Cormer connections. present salary and 
salary desired and reason for change. 
Communications will be treated confl­
dentlally. P-612, Elec, Ry. Journal. 10th 
Ave. at 36th St., New York. 

COMPETENT general superintendent 
wanted, age between 30 and 46 years, 
City system, about 30 miles pf track, lo­
cation, Williamsport. Pa. Give full 
outline of experience, references and 
salary desired first letter. P. O. Box 371, 
WIiiiamsport, Pa. 

SUPERVISOR of roadway and structures 
wanted for electric road In the East; 
must be thoroughly experienced In the 
maintenance of city and Interurban track 
and competent In the supervision of over­
head construction. State experience, 
salary expected and when available. P-
616, Elec. Ry. Journal, 10th Ave. at 36th 
St., New York. 

POSITIONS WANTED 

F.NGlNEER of equipment, technical gradu­
ate, with several years' experience. PW-
616, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

l1R MANAGER, are you In the field for a 
superintendent of transportation? If so. 
you should realize that practical experi­
ence Is an Important factor In the suc­
cessful handling of this department. The 
writer of this ad has a proven successful 
record of nineteen years on city, sub­
urban and Interurban properties and can 
furnish high grade refeernces as to char­
acter and ability to get results on any 
property regardless of size or condition 
of same; at present with large property: 
personal reasons for making a change. 
PW-617, Elec. Ry. Journal. Real Estate 
Trust Bldg .. Phlla .• Pa. 

INFORMATION: DISPLA YEJJ-RATE PER INCH: 
Baz Numbers in care or any of our offices 

courlt 10 words addltlonal In undlsolayed ads. 
Dl8counl or IO o/,, Ir one payment I! made In 

advant'e tor tour conaecuth·e insertions of 
undisplayed ads (not including proomals). 

1 to 3 !nche, ....•...•••... $4.50 an Inch 
4 to 7 lnchea ........•••..• 4.30 an Inch 
8 to 14 lnche,......... • . . . • 4. IO an Inch 
An adoerUsino inch ls measured ve-ttcally on 

) IP 

POSITIONS WANTED 

POSITION wanted, with small road In 
Penna. or N. Y., as working barn fore­
man or general repair work. With chance 
of promotion. Twenty-six years old. eight 
years' experience. Reference. PW-614. 
Elec. Ry. Journal. 10th Ave. at 36th St., 
New York. 

SUPERINTENDENT of equipment or mas­
ter mechanic having wide experience and 
ability In maintenance of all types of 
equipments. open for Immediate employ­
ment. PW-613, Elec. Railway Journal. 
Real Estate Trust Bldg., Phlla .• Pa, 

=-IIIIIIUfllllllllllllhflllllllllllllllltllllllUIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIU\! 

• FOR SALE 

!. TRANSFORMERS 
3-New 200 kva. .. 00-cy .. slngle phase, 

•••-•••••- 13200/2300-v. General Electric Trans­formers, complete with oil. Immediate 
delivery. 

TOE TOLEDO & JNDIANA RAJLROAD CO. 
714-718 Washington St., Toledo. Ohio 

~IIIIIUlllllllllllllllllllllllllllltlllllllllllllllllll!IIIIIIIIIIIIIIIIIUIIIIIIIIUUIIIIUIIIIIIIUII o 

: 11111u1111111111111111111111111111111111111111111111u11u1111111111111111111111111111uuuu111u111111! 

l.== r:~[l~?f ;~~:;~~. ·~~ 1 ... 

Commercial Trust Bldg., Philadelphia. 
•1111u11111111111111u11111111111111111111111n11111111o1t111111111111111111u1111111nu111111111111111r. 

i ........... ;····~=·::···::···:::;~:·i~:~:~~:······························_ 
SO-Controllers, K-28-B; K-12. 
35-B-2 Compressors. 

ELECTRIC EQUIP~TENT CO. 
Commonwealth Bldg .. Philadelphla. Pa. 

~u111111111111u11111111u11111n11111111u1111u111 . Am111111111n111uu111111uuu111111111111 11111': 

one column, 3 columns-3 0 inches-to a paae. 

E. R. J. 

Good Relaying Rails 
Are as Serviceable as New 

Rails, with a Big Saving 
on the Price 

We have ready for prompt 
shipment First-Class Re­
laying Rails in v a r i o us 
weights. Get in touch with 
us. stating what weight rail 
and tonnage desired, and 
we will submit quotations. 

! 

'•••=- SL :;~f !3.i~i:,~ i== .. _ 1324 Woolworth Bldg., New York City. 
San Francisco. Cal. McKees Rocks, Pa. 

;11u11111u1111111m11um11u111111uuuuu,uuu1mum11111111111111u11u111111, .............. a 

BARGAIN 
12 sets Brill27-G-I Trucks, 

4 ft. 6 in. wheel base, 
4¼ and 4~/2 rn. axles, 
unusually good condi­
tion. Price per set 
$125.00 f.o.b. cars vVest­
ern shipping point. 

Transit Equipment Co. 
Motors Cars 

601 Firth Ave .. New York. 
51u1111111111111111111111111111111111111u1111111u1111111111111111111111111111111u11111111111110"'"'" 

"Searchlight" ads are quick acting. They usually 
bring prompt returns. There is no better way to reach 
the men of this industry at small cost. : 

For Every Business Want "Think SEARCHLIGHT First'' 
0135 ! 

~"'"''"1111,u11tnUUIUIUIIUIIII IUUIII U III III I I IIIIIIIIIIIIIIIIIIIIIO IIIIII III Ull l lllll lll1IIIUUIUIUIUUUIIIUUUUUUIUIIUIUIHIUUIIIIUIIIUIIIIIIIUIIUIUUUIIHUIIIUIUUUIUUIIUIIIIUUIIIIIUIIIIIUUUUUUUUIIIUIIIIUIIUIIIUIUUUUIHIUIUIIIUUIIUIIIIIIIIUUUUIIHHlllftllfllUII~ 
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Advertising, Slreei; Car 
Collier, inc., Barron G. 

Air lteeelvers, Aftereooler1 
logersoll-Rand Co. 

Anchors, Guy 
Elec. Service Slll)pllee Co. 
Ohio Brass Co. 
Westinghouse Elec. & M. Co. 

Armature l:!hop Toole 
Elec. 1-ervice Supplies Co. 

Automatic Return Switeh 
St&nd 

Ra.maPJ Alax Corp. 
Automa.lle l:!afety Swlteb 

Stands 
Ramal)() Alu Corp. 

Axles 
Bemis ca.r Truck Co. 
St. Louis Ca.r Co. 

Axles, Jlus 
Timken-Detroit Axle Co. 

Axle btralghtenen 
Colu.nbia M. W. & .M'. I. Co. 

Axl"", C&r Wheel 
Be.nls Ca.r Truck Co. 
Hrill Co., The J. a. 
(;a.rnegie Steel Co. 
Taylor Electric Truck Co. 
Westinghouse Elec. & M. Co. 

Babblltmg Device■ 
Columbia M. W. & M. I. Co. 

Badges and Bntton• 
Elec. Service Slll)plies Co. 
International Register Co .. 

The 
Barges, St,el 

Amer. Bridge Co. 
B11tterl•s, Dry 

Nlchols-Lintern Co. 
Bearings nod Bea.ring llletau 

.t>eolis Car Truck Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
A. Gilbert & Sons, B. F. Co. 
Taylor Electric Truck Co. 
Westinghouse Elec. & M. Co. 

Bearings, Center &nd Roller 
Side 

Baldwin Locomotive Wke. 
Stucki Co .. A. 

Bearings, Roller 
Stafford Roller Bea.ring Ca.r 
Truck Corp. 

Bells and Gong• 

~~\~m1i':i 'fl':eJ: 2·M. I. Co, 
Consolidated Car Heatinr 

E?~~- Service Supplies Co. 
Benders, Rnll 

Railway Track-work Co. 
Uoller Tubes 
Nat'! Tube Co. 

Boilers 
Babcock & Wilcox Co., The 

Bond TNters 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 

Bonding App&rato• . 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Indianapolis Switch & Fror 

Co. 
Ohio Bra•• Co. 
Railway Track-work Co. 

Bonds, Rall 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplle• Co. 
General Electric Co. 
Ohio Bra•• Co. 
Railway Track-work Co. 
Westinghouse Elec. & M. Co. 

Bnnk Pobll,her• 
McGraw-Hill Co. 

BrMketo and Cro"" Arm• 
(See &!so Polee, Tleo, Poet■ 
elc.) . 

American Bndge Co. 
Bates Exp. Steel Trn•• Co. 
Elec. Ry. Equipment Co. 
Elec. Service Supplleo Co. 
Hubbard & Co. 
Ohio Brsss Co. 

Brake Adloot,rs 
Nat'! Ry. Appliance Co. 
Westinghouse Tr. Br. Co. 

Brake Shoeo 
Amer. Brake Shoe & Fdl7. 

Co. 
Barbour-Stockwell Co. 
Bemis Oar Truck Co. 
Brill Co., The J. G. 
Columbl!I M. W. & M. I. Co. 
Taylor Electric Truck Co. 
Wheel Truing Brake Shoe 

Co. 
Brnke•, Brnke Syotem• and 

Urllkf' P11rts 
Alll•-Chslmers Mfg. Co. 
Bemis Car Truck Co. 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with . I Names of Manufacturers and Distributqrs Advertising in this Issue 

Brlll Co .. The J. a. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
National Br&ke Co. 
Taylor Electrtc Truck Co. 
Westmghouse Tr. Br. Co. 

Bridge■ & Bolldloe• 
Amencao Bridge Co. 

Broshes, Carbon 
General Electric Co. 
Jeandron, W. J. 
Le Carbone Co. 
Westinghouse Elec. & M. Co. 

Brosh Holders 
Anderson .M'!g. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Broshes, Wire Pneumatic 

Ingersoll-Rand Co. 
Bunkers, Coal 

American Bridge Co. 
Boseis, l\lotor 

Brill Co., The J. G. 
St. Louie Car Co. 

Bushings, CBJ1e Hardened and 
l\langanese 

Bemis Csr Truck Co. 
BrlJJ Co .. The J. a. 

Cables 
(See Wires sod Cableo) 

Cambric T&pea, Yellow & 
Bia.ck Varnish 

Irvington Varnish & Ins. Co. 
Carbon Brushes 

(See Brushes, Carbon) 
C..r Lighting Appsratuo 

Elec. Service Supplies Co. 
Car Panel S&fety Swltchee 

Consolidated Ca.r Heating 
Co. 

Westinghouse Elec. & M. Co. 
Car•, Dump 

Differential Steel Ca.r Co., 
Inc. 

St. Louie Car Co. 
Cars, Glls R11IJ 

St. Louis Car Co. 
Cars, Passeoger, Frelr;ht 

Express. ete. 
American Car Co. 
Brill Co., The J. G. 
Kuhlman Car Co., G. C. 
National Ry. Appliance Co. 
St. Louie Car Co. 
Thomas Ca.r Worko 

Perley A. 
Wason Mfg. Co. 

Care, Second Hand 
Electric Equipment Co. 
Transit Equipment Co. 

Caro, Self-Propelled 
General Electric Co. 

Cluster• aod Sockets 
Geveral .lslectric Co. 

Coat and A•h Handling 
(See t:om·eylog and Holst• 
Ing lllaehlo6ry) 

Colle, Armature and Field 
Columbia l\l.. w. & M. I. Co. 
Economy Elec. Devices Co. 
General Electric Co. 

Coil Baodlnr; and Winding 
l\lachlnes 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
Westinghouse Elec. & M. Co. 

Colis, Choke and Kicking 
Electric Service Slll)plie1 Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Coin-Counting lllachlne• 
Cleveland Fare Box Co. 
Galef. J. L. 
International Rer!eter Co. 

The 

°cl:v~~tJnii!!"~~~e'co. 
Galef. J. L. 

~\~v:i~s~:.e Box Co. 
Galef, J. L. 

(:ommutator Sletten 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Commntntor Truing Devices 
General Electric Co. 

Commutators or Parts 
Cameron Elec'l Mfg. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Wmpressc,rs, Air 
Ailis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compressor•, Air, Portable 
Ingereoll-Rand Co. 

Compressors, Gas 
Ingersoll-Rand Co. 

Condensers· 
Allis-{;halmers Mfg. Co. 
General Electric Co. 
Ingersoll Rand Co. 

I 
Westinghouse Elec. & M. Co. 

Condensor P&pers 
Irvington Varnish & Ins. Co. 

Conduits, Underground 
Std. Underground Cable Co. 

Connootors, Solderless , 
Westinghouae Elec. & M. Co. 

Connector1, Trailer Car 
Consolidated Ca.r Heating Co. 
Elec. Service Supplies Co. 
Ohio Braes Co. 

Conlrollers or Parle 
C&~~ni~ri:;..a"", Compo•ltlon Allie-Chalmers Mfg. Co. 

Anderson Mfg. Co., A. & g~~~~I~l:tr~· &~· I. Co. 

c~i~bla 111'. w. & M. I. Co. Westinghouse Elec. & M. Co. 

Ca•tlngs, Funnel ~f:f.!f~rSe~,:"J~~llea Co. 
'W:ion, Jr. & C,o.. Inc., , eo~:e"/!lni,:ti~\~mco. 

Castings, Gre7 Iron and Steel Westinghouse Elec. & M. Co. 
American Bridge Co. Coov_ertPro. Rolary 
Bemis Ca.r Truck Co. ~~=~~~a~'l:,~~i~io. Co. 
Columbia M. W. & M. I. Co. Westinghouse Elec. & M, Co. 
IVh:ton, Jr., & Co., Inc., Conv,;vfn,: 11nd Hol•tinr; 
W · llrn.,hlner:, 

Casting•, Malleable and Bras• <:olumhla M. w. & M. I. Co. 
Amer. Brake Shoe & FdrJ', Copper Wirt 

Co. AnaconrlR Copner Mining Co. 
Bemis Car Truck Co. Rome Wire Co. 
Columbl11 M. W. & M. I. Co, Cord, Bell, Trolley, Repster, 

C..t•h•n and Retrlevero, eto. 
Trnlle:v Brill Co .. The J. G. 

Earll. C. I. Electric Service Supplies Co. 
~~% il~:'!!~o~nppllee Co. I~~natlonal Register co., 

Wood Co .. Chas. N. Roehling,, Soos Co .. John A. 
Onten11ry Cnnstrnctlon 

Archbold-Brady Co. 
Ch&n,:e Carrier• 

Cleveland Fare Box Co. 
Galef, J. L. 

Clrcolt Breaker• 
General Electric Co. 
Weetlnghooee Elec. & M. Co. 

Cl&mpe &Dd Connootoro for 
Wires and Cables 

Anderson Mfg. Co .. A. M. & 
J.M. 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hubbsrd & Co. 
WeetlnghouseElec. & M. Co. 

CleRner1 a.nd ~~n, Track 
(SN, lll•o Snow-Plow•, 
Sweepprs And Broom•) 

Brill Co., The J. G. 
Ohio Bras• Co. 

Samson Cordage Works 
Cord Connectors &nd Coupler• 
Electric Service Supplies Co. 
Samson Cordage Works 
Wood Co .. Chas. N. 

ConplerA. Cnr 
BrlJJ Co., The J. a. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

CranPs 
Allis-Chalmers Mfg. Co. 

Crnss Arms (See Brackets) 
Jrmudng!!I 
Ramapo Alax Cnrp. 

Cro~~lng Fonmfa:tlon~ 
Intematlon,.J Stf'PJ TIA Co. 

Crm~rdng Frogs and i-::wltche-1 
Ramapo Aiax Corp. 

Wharton, Jr .. & Co .. Inc.,Wm. 
('l'n111~ln,:-A. l\(anc;11nt>P1e 

J,,'1lanapolls Switch & Frng 
Co. 

Ramapo Ala.'< Corp. 

Crossing Signal• • See Signal 
Systems, llighway Cross­
ing) 

Crossing•, Track, (See Track, 
Special Work) 

Crmutlos-s, Trolley 
Olllo .l:lrass Co. 

Crushers, Rock 
Allls-<:halmers Mfg. Co. 

Curtains and Curtain ¥II• 
tWe• 

Brill Co., The J. G. 
Edward Co .. Loe .. The O. M. 
Jslectnc Service Supplies Co, 
Morton Mlg. Co. 

Dealers' Mochlnery 
Electric .lsqwpmeut Co, 
Transit Eqwpmen, Co, 

Derailing Mwltches, Tee Rall 
Ramapo AJ1'x Corp. 

De•linntlon Signs 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 

Detective Service 
Wish Service, P. Edward 

Door Operatinir Device• 
Consolidated Ca.r Heating 

cc;. 
National Pneumatic Co .• Inc. 
Doore snd Door Fixtures 

Brill Co., The J. G. 
General Electric Co. 
Hale & Kilburn Corp, 
St. Louis Car Co. 

Doors, Folding Veetlbole 
National Pneum&tlc Co., 

Inc. 
Draft Rigging, (See Coup­

lers) 
S>rlil•, Rock 

In,,ersoll-Rand Co . 
)rills, Track 
American Strei & Wire Co. 
Electric Service Supplies Co. 
Ingersoll-Rand Co. 
Ohio Brass Co. 

Dryers, Sand 
Electric Service Supplies Co. 

Enr1 
Ohio Brass Co. 

Electric Grfndere 
Railway Track-work Co. 

Electrodes, C&rbon 
Indlanspolls Switch & Frog 

Co. 
Railway Tl'ack-work Co. 

Electrod<'tl, Steel 
Indianapolis Switch & Frog 

Co. 
Railway Track-work Co. 

Electrical Wire• snd Cables 
American Elec. Works 
Roebllngs Sons Co., J. A. 

Enamels 
Beckwith-Chandler Co. 

Engineers, Conoultlog, Con-
tracting &nd Opera ting 

Allison & Co., J. E. 
Archbold-Brady Co. 
Arnold Co .. The 
Beeler, John A. 
Bibbens, J. Rowland 
Buchanan & Laying 
Byllesby & Co., H. M. 
Day & Zimmerman, Inc. 
Drum & Co .. A L. 
FeueteI. Robert M. 
Ford. Bacon & Davia 
Hemphill & Welle 
Holst. E'n,:elha.rdt W. 
,Ts•keon, Waiter 
Kelly Cooke & Co. 
Ong. Jee R. 
P11roons. Klapp, Brinkerhoff 

& Douglas 
Richey. Albert S. 
Sanderson & Porter 
Sangster & Co .. A. 
Shaw, Henry M. 
Stevens & Wood, Inc. 
!-1tone & Webster 
Wortham, Edwin 

En,:lne~r•, Inspeetlng & 
ChPmists' 
Pittsburgh Testing Lab. 

En,rfneR. Gas, on and F1tmm 
. Allis-<:h alm er s Mfg . Co. 
Inirer soll-Rand Co. 
Westin&-house Elec. & M. Co. 

Expan•lon Joint• Track 
Wharton, Jr., & Co., Inc., 

Wm. 
Fnre noxl'R 

Cleveland l"are 'Rox Co. 
F,m nomv Elec. Devices Co. 
Galef. J. L . 
N•t'I Rv. Apnllance Co. 
Ohmer F are R elrlet er Co . 

Fence•, Wnv,n 'Wire &od 
FPnce Pnsh 

Amer. Steel & Wire Co. 

Fendero Blld Wheel Gnarda 
Brill Co., Tbs J. o. , , 
Consolidated Ca.r Fender Co. 
Electric Service 8Ul). 'Co. 
Bta.r Brass Work• · 

Fibre and Fibre Tubing 
Westlngbouse Elec. & M. Co. 

Field Coils (Seo Coils) 
J,'langeway ouards 

GO<lwln Co~ inc., W, 9. 
Flaxllnom lnsniatloo 

.Na.t'l Ry. Appliance Co. 
Floo~hta 

Electric Service Sup. Co. 
J;'orslnr;• 

Caruel{ls Steel Co. 
Columbia M. W. & M. I. Co. 

Frogs & Croealng•, Tee RalJ 
Ramapo AJax Corp. 

Frogs, Track. (See Track 
Work) 

Frogs, Trolley 
Oblo Brass Co. 

IFurnaces, Electric 
American Bridge Co. 
Pittoburgh ElectriA 

Furnace Corp 
Fuses sod Fuse Boxes 

Columbia M. W. & M. I. Co. 
Consolidated Ca.r HeaUng 

Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Fn8tJ8, Reflll&ble 
Columbia M. W. & M, I. Co:­
General Electric Co. 

Gaskets 
Westinghouse Tr. Br. Co. 

OIUl•Eleclrlc Caro 
General Electric Co. 

ORJI Producer■ 
Westinghouse Elec. & M. Co. 

Gate., Car 
Brill Co., The J. a. 

Gear Blanks 
Ca.rne,:ie Steel Co. 

Gear C,ues 
Chilllngworth Mfg. Co. 
Columbia M. W. & M. I. Co. 
Rlcctrlc Service Suppllee Co. 
Westinghouse Elec. & M. Co. 

Gears and Pln1on1 
Bemis Ca.r Truck Co. 
Colombia M. W. & M. I, Co. 
Electric ~ce Supplleo Co. 
General Electric Co. 
Nat'! Ry. Appliance Co. 
Nuttall Co., R. D. 
Tool Steel Gea.r & Plnloo 

Co. 
Geoeratlog f!ets, Os•Electrle­

Genersl Electric Co. 
Generators 

Allie-<:halmers Mfg. Co. 
English Electric Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Girder Rail11 
Lorain Steel Co .. The 

°M.fl.1:~a:o"J:t~witch & FroF 
Co. 

Gongs (SPe Bello &od Ooogs)­
Greases (See Lobrimnte) 
Grinder• &nd Grlndlnc 

Suppllr• 
Indlaoapolls Switch & FroF 

Co. 
Railway Track-work Co. 

Grinders, Portable 
Railway Track-work Co. 

Grinders, Portable ElPCtrie 
Railway Track-work Co. 

Grinding Blocks &nll Wheel,,. 
Railway Track-work Co. 

Go&rd R&II Cfamp• 
Ramapo Alex Corp. 

Gonrd Rall11, Tee RsU & 
lllan,:ane•e 

Ramapo Ajax Corp. 
Guards, Cottle 

A merlcan Bridge Co. 

GEi~~i?Se~ce Sup. Co. 
Ohio BraBS Co. 

Ba.mmtt8. Pne-oma.tle 
Ingersoll-Rand Co. 

Harps, Trolley • 
Ander11on M. Co., A. & :1. lt. 
Bayonet Trolley Harp Co. 
Electric Service Sop. Co. 
Nuttall Co., R. D. 
Sl.sr Brass Wnrks 
Thornton Trolley Wheel r,0. 

Ilffldll,:ht• 
Electric SPrvice Sop. Co. 
General Electric Co. I Ohio Brass Co. 
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~ CORRECTIT 

USE LE CARBONE CARBON BRUSHES 

I ffef-t;J/( f ~ I 
;1 COST MORE PER BRUSH 

1 
COST LESS PER CAR MILE 

W.J.Jeandron 
345 Madison A venue, New York 

Pittsburgh Office: 634 Wabash Bldg. 
Chicago Office: 1657 Monadnock Block 

· San Francisco Office: 525 Market Street 
Canadian Distributors: Lyman Tube & Snppl,r Co., Ltd., 

.l\lontreal and Toronto I 
i 

;1,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111i 
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Service Records 
are Being Made! 
Traction <,0mpsnit•• are getting , from 
60,000 to hl0,000 mile• from the Thorn­
ton Trolley Dm·lre. The long life or the 
bearings. the perfectly bal~nc~ wheel 
and the method of lubrication explain this 
unparalleled service. 

Letters from users ring with praise of the 
Thornton. Reduce your repair bill• and 
road delays by using this device. Ask for 
Bulletin. 

T\tornton Trolley Wheel Co. 
Incorporated 

Ashland, Kentucky 
i:.111111111111111111,11111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111m11111111111111111111111111111r. 

~I--•-~ 
We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC I on your equipment 

i The Universal Lubricating Co. 
@ Cleveland, Ohio 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:111111111 •111111111111111111111111111111111111111111111111~ 

Fi~ up 
those armatures-

use the Irvington 
Specification 

lrv-O-Slot 
It's a simple thing to lay down 
a piece of combination slot in­
sulation (cut to specification) 
and insert the coil or coils. 
Irvington slot insulation is made 
up of a layer of varnished cam­
bric and a layer of fibrous paper 

solidly cemented tcgether with a flexible, insulating com~ 
pound that will not dry out. 

Seamless Bias Tape 
Irvington Seamless Bias Tape is 
better. Every inch is effective 
insulation of uniform thickness. 
It makes smooth windings. It 
also can be applied with taping 
machines. 
Furnished in Yellow and Black 

.007 in. to .015 in. thick. ½ in. to 36 in. wide, on paper 
cores ¾ in. or I¾ in. hole, standard length rolls, 36 and 
72 yds. 
Try it once and see how it cuts winding costs. Send 
for samples and prices. 

Varnishes 
Black baking insulation varnish is a good 
one for armature and field coils-magnet 
coils, etc. It is a most elastic and durable 
varnish. Can be thinned with benzine. 
Moisture proof and a good insulator. 
Irvington Black Finishing Varnish-a 
spirit varnish for finishing coats on 
motors, etc. 

Place that requisition today. 

lR.Vll'IG-TON VARNISH l,l. INSULATOR@· 
Irv~¼on.H~er~e~: 

Established 1905 
Sale• Repreaen tatr"oea: 

Mitchell-Rand Mfg. Co., New York L. L. Fleig & Co., Chicago 
T. C. White Electric Supply Co., Consumers Rubber Co., Cleveland 

St. Louis Clapp & Lamoree, Los Angeles 
E. M. Walcott, Rochester F. C. Schofield, Toronto 
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leaten, Car (Elodrlc) 
Consolidated Car HeaUn~ 

Co. 
Economy Elec. Devices Co. 
Gold Car HesUnc & Li8hl· 

Ing Co. 
.'fat"I Ry. Appllanr.e Co. 
3mlth Heater Co., Peter 

Rost.r•, Car, Dot Air and 
Water 

Electric Service Sup. Co. 
Smith Hester Co., .Peter 

Hrlmet•, Wtldlng 
• lndia1'1lPo!Je Switch & Froc 

Co. 
Railway Track-work Co. 

Holst• and Utt, 
Columbia M. W. & M. I. Co, 
Ford Chain-Block Co. 

Holste, Portable 
In1rersoll-Rsnd Co. _ 

Bost, Bridge 
Otuo Brass Co. 

Hydrnnllc Miw,hlnrry 
Allis-Chalmers Mfg. Co. 

lndlcnllng, Slgnuls 
Nichols·Lintern Co. 
Oskel Equipment Co. 

Impeding Js'ngin.,ro and 
Chemist• 
Pittsbw,rh T,sting 

Laboratory 
lmtrume11t1, lleuurlng, T..._ 

Ing aud Ro,ordl ng 
Economy Elec. Devires Co. 
Electric Service Sup. Co. 
General Electric Co_ 
West.lnl:'houee Ele,,. & M. Co. 

I11•ulatlng Cloth, Paper and 
TsPf! 

Anchor Webbing Co. 
General Electric Co. 
HOP" Webbing Co. 
Irvington Varnish & Ina. Co. 
Okonite Co. 
Standard Underground 

Cable Co. 
Westinghouse E. &_ M. Co. 

Insulating !lln,hlntt7 
Amer. Ins. Machinery Co. 

Insulating Silk 
Irvington Vsrnleh & Ins. Co. 

I11•ulatlon (See al•o Palnh) 
Anderson M. Co .• A. & J. M. 
Electric Ry. Equipment Co. 
Electric Service Sup. Co. 
General Electric Co. · 
Irvington Varnish & In•. Co. 
Okonite Co. 
Westinghouse Elec. & M. Co. 

Insulators (See al•n L111e 
lllnlrrlnl) 

Anderson M. Co .• A. & J. M. 
Electric Ry. Equipment Co. 
Electric Service Sup. Co. 
lrvin1<1on Varnish & Ins. Co, 
Ohio Brll&B Co. 
W~tlnghouse Elec. & .M'. Co. 

lnouJalor Pin• 
Electric Service Sup. Co. 
Hubbard & Co. 

In•ulalnro, HI,:h Voltage 
Lapp In•ulntnr Co., Inc. 

In•ulsllon, Slot 
Irvinll'ton Vnrnl•h & Ins. Co. 

In•olnllng Vnrnl•h•• 
Irvington Vnmish & Ins. Co. 

fnRorancP, Fire 
Mal'Rh & McLennan 

fnl'lomnce 
TravelJPre In ~u r"n<'P Co. 

.Ja,ko (See nlsn llnlst• and 
Llfto) 

Bnrkeyc Jnrk IIItll'. Co. 
Columbia M. W. & M. J. Co. 
Elertric S,rvf"" S111>. Co. 
Nallnnnl Ry. A1>1>llauce Co. 

Joornnl Ooxt11 
BPmle Car TruPk Co. 
Brill Co_, '!'he J. G. 

J'nnctJon Bnxt-11 

sg,;~:"I,,rndcrground 
I,11mn Ooar<l• nnd Flnuree 
Anderson Jlf. Co .• A. & J.M. 
El,ctrle s,rvt.,. Sup. Co. 
GPnPraI Electrf~ Co. 
Wl'stlngbouse E. & M. Co. 

LampA, Arc antt lnrnnffe,u~ent 
(R.,.. alAO BPRdll,;hh) 

Anderson M. Co .• A. & J. M. 
<'-rl'nPral Electric Co. 
We•tlnghouoe E . & M. Co. 

LRm,..,., 1'111:'nRI and lllarktr 
Nlchols-Llntern Co. 

LAnlttn•. CIRs•lft,atJon 
Nlrhols-Llnteru Co. 

fA'Rther Moth 
Stnnadrd Textile Products 

Co. 
Urhtnlnll' Arn,tero 

Shnw. Hrnr:v M. 
I,lrhtnlng Prnt,dlon 
Anderson M. Co., A. & J. M. 
ElPclrfo l'IPrvtMl Sup. Co. 
G<-n,raJ Elertrlc Co. 
Ohio Bra•• Co. 
We!Jllnll'hOnAA F.1ec. & M'. Co. 

lJnp llfnl•rlftl (R,p alon 
Rrnrkph1, In8nlaton. W1re11, 
Jl:t.-.) 

And,r.nn M. Co .. A. & J. M 
Ar.-hbold-Br•dv Co. . 
Cnlnmbl• M. W. & M. J_ Co. 
!lll'Mrlc Ry. E<tulr>ment Co. 
E!Prlrir fl,,rvtre Rup. Co. 
Enrll•h PIT,rtrfo Co. 
°"11PraJ ElePtric Co. 
Hubbard & Co_ 
Weetlnrhouoe Elec. & M. Co. 
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Lo<kln,; Sl)rlng Bou, l'orrelaln, Spt!dal High 

Whar,on, Jr. & Co •• Ino., Voltage 
Wm. Lalli> lneulator Co. 

Locowotlve•. Ele<ltrlo Potheads 
Baldwin Locomotive Wke. Okomte Co. 
<kneral Electric Co. rower Savine Devlcea 
W&1tina:house Elec. & M. Co. Economy Elee. Device• Co . 

Lubricating E111rineero Nat'! Ry. Appliance Co. 
Oalena-S1goal 011 Co. Prr•sure Heguh1.tur• 
Texas Co. General Electric Co. 
Umverssi Lubricating Co. Westlnirhouec Elco. & M. Co. 

Lubricw,ts, Oil and Oreue J•umps 
Oalcna Siena! Oil Co. Allie-Chalmers Mfg. Co. 
Texas Co. Iu1rereoll-tland Co. 
Unlveresl Lubricatlnr Co. Pumps, Va,uum 

Lumber (See l'olts, Tle1, Ingereoll-itand Co. 
4'k,) runchet1, Ticket 

.IIechlne Tools Bonncy-Vehslage Tool Co. 
Columbia M:. W. & M. I. Co. International Register Co .• 

nk"e'!Jifs
0
~r P~~k Co. Tile 

.1tang11.11e•e ISiet!! Ouard Ralle a:fogr~i;~ ?.1:,~9-~iteolngo 
Ka.mapo Ajax Corp. Ramapo Ajax Corp. 

J1J!~~;l.~1~:~11::e:alFrog :~iK;.~:~1~Je~~d 

W~arton, Jr .• & Co., Inc.. Indianapolis Switch & Frog 
Wm. Co. 

Manganese Slee) Sw!Jrhes, Rall Grlndtrs (Sec Grinders) 
.hog• and Crossings Railway Pevlnc Guard• 

Ramapo Ajax Corp. Steel 
:ll•ltr•, Car Watt-llour Godwin Co., Inc., W. S. 

Economy Elec. Devices Co. Rc"~~~i!1d~r:tb~~!~~l~g Co. 
!llotor Bose• Weetlnghouoe Elec. & M. Co. 
Mo~~i':ie!~•i":,;,,!IolorJ llaihvay Welding (See Weld· 

Brill co., Thfl J. G. Ing 1•roc<'efiee) 
Electric Service Sup. co. Rnlten 
St. Louie Car Co. ~r!~1Jt·s~Ic:· s':iii. Co. ru':t~~~- c~i;,~;•· N. Hale-Kilburn eo_ 
Allis-Chalmers Mfi:-. co. Heywood-Wakefield Co. 
General Electric Co. St. Louis Car Co. 
Westinghouse Elec. & M. co. ltrglstrrs ond Flttln1rs 

l\Jolor and Generator Seto ~f!~tJg··si,~jc: • s':i·p. Co. 
General Electric Co. International Reg. Co .. The 

N~\T1:-ci~:::~. !l!f11:. Co. Ohmer Fare Re!fister Co. 
Barbour-Stockwell Co. • Rooke Automatic Reg. Co. 
Bemis Car Truck Co. I ),elntorcement, Concrete 
Columbia M. w. & !If. I. Co, I Amer. Steel & Wire Co. 
Hubbard & Co Carnegie Steel Co. 

Oils (See Lubrl.,;.ote) I Repair Shop Appliances (See 
also Coll Banding and 

Oxygen Winding l\larhlnes) 
Luteruatlonal Oxygen Co. Columbia M. w. & M. I. Co. 

l'nrklng Electric Servic, Sll!>. Co. 
Electric Scrvlc, Sup. Co. Repair Work (See aJso 
Weotlnghouse Tr. Br, Co. Coile) 

Paints and Varnishes, Pr&- Columbia M'. w. & M. I. Co. 
servatl,·e General Electric Co. 

Beckwith-Chandler Co. Weelioghouse Elco. & 111. Co. 
Dixon Crucible ~o., Joseph R<,n!Acers, Car 

Pa~~.ts rd ;:rarm,hes f<>r Columbia M. W. & M. I . Co. 
B okowlwtho~handl•r Co Electric Service Sup. Co. 

ec ~ " · Reslslance Grid 
National Ry. Appliance Co. Columbia'M. w. & M. I. Co. 

Panment Breakers I Resistance, Wire end Tube 
Ingersoll-Rand Co . Genernl Electric Co. 

Paving Guards. Steel Weslin~houee Elec. & M. Co. 
Godwin Co., Inc .• W. S. R<,slslanceo 

raving lllaterlal Consolidated Car Heating Co. 
Amer. Br. Shoe & Fdry. Co. R,trienrs Trolley (See 

l'lokups, Trolley Wire CAteher; nnd Relrleven, 
Electric Service Sup. Co, Trolle-y) 
Ohio Brase Co. Rheostats 

Pinion Pullers General Electric Co. 
Columbia M. W. & M. I. Co. Westinghouse Elco. & M . Co. 
Electric Servl"e Sup. Co. Sandero, Track 
General Electn;, Co. Brlll Co .• The J. G. , 
Wood Co .. Chas. N. Columbia M. W. & M. I. Co. 

P!nlon• (See Gears) Electric Service Sup. Co. 
P•~~d ~~:~ lla rdened. Wood Nlqhole-Lintern Co. 

Bernie Car Truck Co. Oh10 Brass Co. 
Electric Service 5up. Co. • Snsh Fixtures. C'n~ 
Ohio Brae• Co Brill Co .• The J . G. 
Westinghouse ·Tr. Br. Co. f.ROh, !ll~lel, Car Window 

Pipe Hale-Kllbnrn Co. 
National Tube Co. Scrapers, Tmck (See Clean-

Pipe Flttlugs era BOd Scrapero, Trnck) 
Westinghouse Tr. Br. Co. Screw Drivero, Rubber 

l'll\ners (See lllechloe Tool•) Insulated 
l'latto,, for Tee Rall Swltehe• Electric Service Sup. Co. 

rn:~~~u:J:: io%'l~ted Seating l\IetCT!als 
Electric Service Sup. Co. i~~~a~d T~:xii· .?· Products 

PnA~:!~~~ori:i;;ools and Co. 
lngereoll-Rsnd Co. Senls, Hoe 

('nle Line Hardware Hale-KilbnTn Co. 
Ohio Bra•• Co. Heywood-Wakefield Co. 

J'nle Relntorclnir St. Louis Car Cn. 
Drew Elec. & Mfg. Co. SMl•. Car (l'oee also Rullan) 
Hubbard & Co. Brill Co .. Thr J. G. 

rotes, lllelal Street Hale & Kilburn Corp. 
Bates Ex1>snded Steel Truss it~~d;'b~~ei~l.d Corp. 

Co. 
E'lectric Ry. Equip. Co. Second-Hand Equipment 
Hubbard & Co. Electric EQU!Dmrnt Co _ 

Poles nnd Ties, Treated Michael•. Hyman Co. 
Bell Lumber Co. Levie. Henry Co. 
Intemstlonal Creosollng & Toledo-Jntliana R.R. Co. 

Construction Co. Tr,onslt Equipment Co. 
Poles, Tll'tl, Po•ts. Pllln,; and Shadrs, Ve•llhul" 

B~~!';b~;nod Preserving Co. Brill Co., The J. G. 
"lPIJ Lumber Co. Shovels 
International Creosoting & Hubbard & Co. 

Construction Co. 'Shovel•. Power 
Pol••• Troll•Y Allfs-Chalmere 111!&'. Co. 
Anderson M, Co .• A. & J. M. Brill Co .• Tbe J. G. 
Bayonet Trolley Harp Co. Signals, Car f.tartln,; 
Columbia M. W. & M'. I. Co. Consolidated Car Heating Co. 
National Tube Co. Electric Servtc, Sup. Co. 
Nuttall Co-. R. D. Nat'l Pne11msllc Co .• Inc. 

PolPR, Tnbnlnr SIP•l Signals. Indkatlng 
~~irft's~~!,1:,· ~gi,_ co. Nlcholo-Llutern Co. 
National Tube co. Oeket Equipment Co. 

Signal S;r•tem•, Block 
.b:1ectric !Service Sup. Co. 
N &cbod Signal Co., Inc. 
Uruou Sw1tcn & Signal Co. 
U. s. Ele~-trtc stcual Co. 
Wood Co •• ChaH. N. 

Slgnot :Systems, llli;hway 
Cro••lng 

Nschod Signal Co .• Inc. 
U. s. Electric Signal Co. 

~ilack Adjuster• (See Brake 
Adlu•t••·~) 

Sing 
Carnegie Steel Co. 

Sleet Wheels and Cutters 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Columbia !If. W. & M. J. Co. 
Electric Ry. Equip. Co. 
Electric Service Sup. Co. 
Nuttall Co., R. D. 

Smoke,-tacke. \Jar 
Nlchols-Llnteru Co. 

Soow•Plows, Sweepers and 
nrooms 

Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Fender Co. 

Snow Sweeper, Rattan 
Heywood-Wakefield Co. 

Soldering and Brazing (See 
~\'eldlng rro,esses end Ap-

si:::lus) 
Amer. Steel & Wire Co. 

Speclnl Adhesi1'8 l'apers 
Irvington Varnish & Ine. Co. 

Special Trackwork 
Lorain Steel Co., The 

Splicing Compoundo 
Wcstln1rhouse Elec. & M. Co. 

Splicing Sleeves (See Clamps 
sod Connectors) 

si~::,f:• cc;' '.f'~udcJ'c1o".k 
Brill Co .. The J. G. 
St . Louis Car Co. 
Taylor Electric Truck Co. 

SprlnkJero, Track and Road 
Brill Co., The J. G. 

Sit•! and Steel Products 
Morton !lf1g. Co. 

Steps, Car 
Morton Mfg. Co. 

Stokers, l\Jechnnlcal 
Babcock & Wilcox Co. 
Westinghouse Elec. & M. Co. 

Stop, Slll'n.'1.ls 
Oekel Equipment Co. 

Storage Blltterlas (See Bet• 
lerlts, Storage) 

Strain lnsulntor• 
Ohio Brae• Co. 

Strand 
Roebling'o Sona Co., J . A. 

Snperheatero 
Babcock & Wilcox Co. 

Sw.,,.Der•, Snow (See Snow 
Plows, Sweepers and 
Urooms) 

Switch Stand• 
Indianapolis Switch & Froir 

Co. 
Ramapo Ajax Corp. 

liwllchrA and Sn•llchboards 
Allis-C!Jalmer• l\lfg. Cn. 
Andereon M. Co., A. & J. 111. 
Electric Service Sup. Co. 
General Electric Co. 
Westinghouse Elec. & M. Co . 

Toola, Track and .Ml~. 
· Amer. :St""l & Wtrtt Co • 

I Culumb1a M. w. & .Ill. {. Oo, 
-,c..:1-r1c Service :sup. Co. 
.Hubbard & Co. 
Ka.tlway '.l'rac1<-work Co. 

Towers and 01'r1W•ml .. lo11 
btructures 

American Bridge Co. 
Archbuld-.llr..<Jy Co, 
Bates Exl)soded Steel Trusa 

Co. 
We•tloghouee Elec. a. M. Co. 

1"rack Orlnder• 
Kailway Track-Work Co. 

Trackless TroUicars 
:,i. Louis Car Co. 

Trac:k, ISl)eclal Work 
Barbour-Stockwell Co. 
Columbia M. W. & M. 1. Oo. 
Inclianapohs Switch ,. Fros 

Co. 
New York Switcb & Cross­

ing Co. 
Ramal>O Ajax Corp. 
Wharton, Jr., & Co., Inc., 

Wm. 
Transfer lssnln,; liaehlneo 

Ohmer Fare Register Co. 
Tronsf,r Tables 

American Bridg'e Co. 
Tran8former1 

Allie-Chalmers Mfg. Co. 
General Electric Co. 
Weetioghouee Elec. & M. Co. 

Transmission Towers & 
Slrudures 

Amer. Brid1re Co. 
Tr ... ds, Safety, Stair, Car 

Sit!) 
Morton Mfc. Co. 

Trolley BeBel 
Anderoou M. Co., A. & J.M. 
Electric Service Sul). Co. 
General Electric Co. 
Nat'! Ry. Appllsuce Co. 
Nutlall Co., R. D. 
Ohlo Bras• Co. 

Trolley Bue1, Retrieving 
Anderson M. Co., A. & J. M 
Electric Service Sup. Co. 
General Electric Co. 
Nat'! Ry. A1>1>llance Co. 
Nuttall Co., R. D. 
Ohio Bra•• Co. 

Trolle7 BuBP• 
Brlll Co., The J. G. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Trolley l\Iaterlala 
Electric Service Sup. Co. 
Ohio Bra•• Co. 

~~~~J;10
Elec. Device• Co. 

Trolleys and Trollt7 Sy•tem• 
Ford Chain-Block Co. 

Trollel' Wheels (See Wbrels. 
Trolley) 

Trolley Wheels .I Bal'!)s 
Thomlon Trolley Wheel Co. 

Trolley 'Wire 
American Elec'I Works 
Amer. Steel & Wire Co. 
Anaconda Copper Mining Co 
Roebllnn Sons Co., J. A. 
Rome Wire Co. 

Trnr!ks, Car 
Baldwin Ln<'omotlve Wke. 
Brill Co .. The J. G. 
Bemis Car Truck Co. 
St. Louis Car Co. 
Taylnr Electric Truck Co. 

S"·ltrh1'8, SelPC!or Westinghou•~ Elec. & M. Co. 
Nlchols-Llntem Co. Ti,hln,:. !-t...,J 

Swllches, Tee RAIi Natinnel Tnbe Co. 
Ramapo A!sx Corp. Tuhin,r. Yellow & Blac:k 

Swlt•h••• Track (See Track. Flexlhle Yaml•h•• 
SpPClaJ Work) Irvington Vornleh & In•. Co. 

Tnmper•. Tie Turhln••· Slf'llm 
InirereoJJ-Rond Co. Allis-Cha 1mere lllfll'. Co. 
Rallw•y Tt-ack-work Co. <;eneral Electric Ca. 

Tapes nnd <'lnlhs (See Ju-· Westinghouse Elec. & M. Co. 
•nlntlng Cloth, Paper an,I TurhlnPr Water 
Tnn,l Allis.Chalmers Mlg. eo_ 

T•~v~;~•· Special Track TE:l~1¼l;•servtce Supplies Co. 
Rampn Alsx Col'!>. Perey Mfg. Co., Inc. 

TPlephnn•• en,J l'nrle Turnlnhl•• 
Elcclrfr Service Sup. Co. Amn. Bridge Co. 

TrrminAI•. <'nhle Indianapolis Switch & Froc 

S~~h}~J~o~Jnderground y ,.~~;urn JmorPJ:"TIRtlnn 
Testlnll' fn•lrument• (SP, In- Allis-Ch,olmers Mfg. Co. 

AtrnmPnh,. F.Jrctrlcal l\lf"B!II.• VnlVPA 
nrinr. Tr•tlng, etc.) Ohio BTnss Co. 

Thrrmf'lltntA WP~t.fnl?'hnnRF" Tr. Br~ Co. 
Con•nlldnted Car He•tlnll' Ch. , Varnished P•r>ns 
Gold Car Healing & Light- Irvtn.-ton Varnish & Ins. Co. 

P.
1~1f w~~- Ulll!tv Co. I 'i:~~~~o~ilt~rnl•h & In•. Co. 

Smith Heater Co .. Pein 1 \'nrnl•h•• (SH Palnlo, et, .) 
Tlrkrt <'hoppers end De- V•ntllalors. f'nr 

•trnnr• Rrfll Co., The J. G. 
ElrctrfP SPrvlc, Sup. Co. Nntlnnal Ry. Apnllance Co. 

TIP•. All ~fp/9) Nl~hole-IJntem Co. 
Metal SafPIJ' R'way Tie Co. Railway Utility Co. 

Tl•• nnd TIP· Rnd•. ~let! J\i;du}i R3 ~n\'~j
8 AmPr'~an Rritlge Co. P " 11 s It h & Frog 

Rnrbour-!Un~kw•ll Co. I'r,~anapo s w c 
Cnrned• Steel Co. Ohl - Bra•s Co 
Inf<rnBtlnnol Steel Tie Co. R•l~ay Tr•ck·-work r.n 

TIP•. WllOd f'rn•• /See Pole•. W•ldPrR. l'nrlnhl• F.t ... trlr 
TIP•. l'n•I•. •Ir.) EIP<'trl~ Rv. Imn. Co. 

Tnnrn• !-wllchn Illtllanopolls Switch & Fror 
,~~tnn. Jr .• & Co., Inc.. n~f~ 'Rro•• <'.o. 

Tnol Sled ,,~T1\':;v .t-~~i:;r~~r. 
Carnegie Steel Co. International Ox:vir~n Ch. 
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Our Cars Cost Less 
To Maintain 
~ ..... ~ 
•; ll • .... ._... •,1•11 
I I ■ IIUlli, ■■ I ' 

---.#- ' I,. 

Safety First 

Cars of All Types 
From 

Birney One-Man Safety 
To 

Large City and Interurban 

SPECIAL TIES 
Sash, Doors, Interior Finish and 
Framing, Curtains, Ventilators and 
Car Trimmings, Brakes, Gongs, 
Door and Step Mechanism. 

"We Satisfy" = 

Give Us A Trial " 

Perley A. Thomas Car Works 
High Point, N. C. 

~flllllllllllUIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllll?. 

A Reliable Air Supply 
for 

Shop, Switch or Signal 
Service 

There's something built into a Class 
"ER" compressor which_ makes this 
smaller type stand out as superior in the 
test of constant, reliable service. That 
something is. quality. 

An Ingersoll-Rand Class "ER" unit gives. 
to the user of a small volume of air a 
supply which he can always depend 
upon. Also, efficient design minimizes 
the ·power requirement and automatic 
lubrication and valve action keep down 
need of attendance. 

When driven by an electric motor with 
short belt drive thi·s machine can be 
equipped with an improved automatic 
start and stop control-an ideal control 
for switch and signal service. 

Bulletin No. 3430 

INGERSOLL-RAND COMPANY 

Atlanta 
Birmingham 
Boston 
Butte 
Chicago 
Cleveland 

11 Broadway, New York City 

Dallas 
Denver 
Detroit 
Duluth 
El Paso 
Houghton 

Joplin 
Knoxville 
Los Angeles 
New Orleans 
Philadelphia 
Pittbsurgh 

Salt Lake City 
San Francisco 
Scranton 
Seattle 
St. Louis 
Washington. D. C. 

For Canada, refer to Canadian Ingersoll-Rand Co., Limited 
260 St. James Street, Montreal 

Ingersoll-Rang 
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Will You Be Ready 

When Winter Comes? 
Before long you will be con­
fronted with the problem of snow 
removal. For heavy snows your 
sweepers must be in shape, and for 
light snows the use of track scrap-

ers on your passenger cars will 
save the expense of bringing out 
the sweepers. Now is the time to 
get ready for the winter. 

1/7 e are prepared to furnish y our requirements of 

Sweeper Rattan- Sprocket Chains, 
Segments-Track· Scrapers e RA 

' 

rnml1 THE J. G. BRILL COMPANY ~ 
lmJ PHILAC>ELPH I A.PA. ~ 
AMER IC AN CAR Co 

ST, L.OUIS MO . 
G. C. K U H LMAN CAR Co. 

CL.CVCL.ANO,OMIO 
WASON MANF'\:; Co. 

SP~ INCF"ICLC.MASS. 

J 
. 
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5 G-E Automatic~·-

1 

now in operation on the United Railways of St. Lou1s 
are the initial installations of a program to make that 
metropolitan· system entirely automatic: 

Franklin Ave. Station . . .. , , . .•......... 1-2000 kw. converter 
Clark Ave. Station ............. . ...... 1-2000 kw. converter 
Arsenal St. Station .... .. . . ............ 1-1000 kw. converter 
Newstead Ave. Station .......... , ..... 2-1000 kw. converten 
Maple Ave. Station .... . ....•..•...... 1-1000 kw. converter 

General Electric Company 
Schenectady, N. Y. 

54.\-9 1 
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