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HOTAIRf 
.,HotAir"in conversation is always 
objectionable. - In Railway Mo
tors it is dangerous. 

You can overcome conversational hot air 
by ignoring it, but hot air cannot be ig
nored in your old overloaded motors. It 
will be necessary to apply-

Westinghouse External Fans 
Can you afford to overlook an increase in 
continuous capacity of from 30 to 50 per
cent? 

Our leaflet 201 54 gives full particulars. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 

A pril 19, 1!)24 

Sales Offices in All Principal Cities of the 

8 United States and Foreign Countries . .' 
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The Reaction on 
the C)ontrib 

IN A SHOP that had been a fruit
ful source of Maintenance N ates, 

a JOURNAL editor recently appeared 
on the scene looking for further ma
terial of the same interesting and 
h~lpful character. On greeting him 
the master mechanic offered this 
comment: 

"We have been kept busy trying to 
live up to the reputation that seems 
to have gotten around--1:hat we are 
conducting a very progressive shop. 
That's a good reputation to have, but 
it's easier to improve a poor shop 
than it is a good one. However, we 
have a couple of new schemes to tell 
you about." 

This is a by-product of the 
JOURNAL'S work that is not generally 
considered. The editors are anxious 
to describe methods that have pro
duced good results. If, in addition, 
the publishing of stories about new 
maintenance practices leads the men 
originating them to make further 
effort 10 order to maintain . their 
reputation for progressiveness, the· 
JOURNAL is certainly serving railway 
officials and the public in an effective 
way, for it means a continuously im
proving record of costs and service. 

Number of Copies Printed, 7,300 
Advertising Index-Alphabetical, 64; Classified, 60, 62; Searchlight Section, 59 
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Westinghouse 
Railway Lightning Arresters 
~eet every requirement for the Car, the Line and the Station 

Type AR Electrolytic Arrester 
For Voltages up te .3800 

Type A Electrolytic Arrester 
For Voltages upto 25·00 

The MP Arrester is still the standard after 20 
years of meritorious service. The 1924 model 
has an improved housing suitable for either 
indoor or outdoor mounting on the car, on the 
~ole or in the station. A single design meets 
all applications. 

Type AR Electrolytic Arrester is a direct
current arrester for car or station use. The ar
rester should be used for each S00 kilowatts 
of feeder bus, converter or motor-generator 
capacity. · 

The arresters are mounted, and securely held 
in asbestos lined cypress boxes. For mounting 
beneath the car the boxes have a flat top. For 
mounting in the station, or on the car roof, 
or for outdoors, the boxes have a slanting roof. 

Type A Electrolytic Arrester has a great;; 
discharge c;apacity than the AR arrester and 
is used most extensively in substations. The 
area of aluminum tray wetted by electrolyte 
is several times that of any other alum;num
cell arrester. It has the greatest discharge 
capacity of any direct-current arrester, and is 
not limited to any particular kilowatt capacity 
of circuit. 

Descriptive Leaflet 20021 and 20022 gives full 
particulars. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 

Sales Offices in A// Principal Cities ol the 
United Stotes ond Foreign Countries 
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WhatlsinO-B Bronze? 
That question is answered accurately each 
day- on eacli foundry heat of O-B Bronze. 
The man shown above is making an electro
lytic determination of the amount of the 

· copper and lead in O-B Bronze. 

This test as well as checks on the other 
constituents of the bronze by chemical 
analysis are made on samples taken from 
each foundry heat. 
There are certain chemical standards set by 
the Technical Department which must be 
maintained and these are checked on the 
metal as poured and by close supervision of 
foundry practice. 
This procedure is followed on all the raw 
materials that go to make O-B Products for 
the electric railway industry. The Chemical 
Laboratory is just one phase of the Techni
cal Control that establishes a high standard 
for O-B Products and keeps it high by close 
supervision in cooperation with the Manu
facturing Departme~t. 

T ,tL:j*~i 
Mans.field, 

TROLLEY MATERIAL-ELECTRIC RAILWAY CAR 
' EQUIPMENT-RAIL BONDS-HIGH TENSION 

PORCELAIN INSULATORS-THIIIDRAIL INSl/'LATORS 

• • • • 
NEW YORK - PHILADELPHIA- PITTSBURG!,? 

CHICAGO - CHARLESTON, W. VA. 
LOS ANGELES - SAN FRANCISCO - PARIS, FRANCE 
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Mr. 
Steward 
said 
"O.f 

'' course 
At a recent meeting of the New 
England Street Railway Club, Mr. 
H. M. Steward, superintendent of 
maintenance, Boston Elevated Rail
way, made an address on track ap
pliances and practice. He said this: 

' ' Of course 
welding machines, * * * 

grinders are used , , 

"Of course" the world's leading 
electric railway systems (includ
ing the Boston Elevated Railway) 
chose the welding and grinding 
equipment shown on this page. 

Details? Certainly! 
Y oitrs on request 

lhilway!rac~k~ 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 
Chester F. Gallor, 30 Church St., New York 
Ch"". N. Wood Co .. Boston 
Elcctrlcal Engineering & Mfg, Co., Pitlsburgh 
Atlas Railway Supply Co., Chicago 
J. H. Doerr, Los Angeles 

Equipment & Engln('{'rlng Co., London 

OGG! 

.. R..,l'1prnf'al i~g" Trark Grindt>r 

"l"'"nh·trsal" Rotary Trnl'k Grhultr 

"Atlas" Rail Grindt'r 

"lltrcut.-s•• Swing Frame Rall Grindtr 

... \Ja..."-" ElrcJric Are \\'rld.-r 
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Heavier than Air Facts 
on STEEL. TIE TRACK 
First Installation 1910, Altoona--Open 
Track-Service; 20 ton cars, fifteen 
minute headway for nineteen hours per 
day. Engineer says: "There is no 
apparent deterioration with Steel Ties." 
Installation Anderson, Indiana, 1911-City and 
Interurban. - Traffic check 13,458,960 ton
wheels. Engineer says: "None of track shown, 
nor any of this type of construction on our 
property, has cost anything for maintenance since 
it was installed." · 
Our largest and oldest user (first installation 0 
1911) has standardized on Steel Twin Ties for 
all new construction and reconstruction. 
A two year old test renewal installation has 
demonstrated that new rail and paving may be 
placed on old Steel Tie Foundation.-34th Street 
Bridge, Broadway Line, Cleveland, Ohio. 

If/ rite for proposal folder, 
including delivered price 

The INTERNATIONAL 
STEEL .TIE COMPANY 

CLEVELAND, OHIO 

, __ , 
i . ·, 

• ·--:-... ~~~,J~ 

.,. .. ., 
• i, "' -,' ., __ 

~ : ~.:_ . - .... :.:~_;... f .,,_i 
- , .. ... ~~_:--=,. -.:~~- -...:~ ,.,.., 

,; : '-f-
. ••'"- A 

...... ... ., -----~. ~ . "' :.;,.. ,., . :)t. 
,. ..... _ _. ....... -.... ~~ ~ -~. - ... , ... 
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Italian State Railway Bates 
Pole Equipped 

·..._ 

Splendid construction on 
Bates Poles is to be found 
throughout Italy on the 
Italian State Railway. 
An interesting installa
tion is the one pictured, 
every fourth pole being 
of extra height to carry 

-cross-arms for a power 
distribution system. 

The poles are manufac
tured and supplied from 
the Bates factory in Italy. 

The Bates plant at East 
. , Chicago will supply you~ 

1 needs for the United 
States and Canada. Get 

/ a Bates quotation on your 
current requirements. 

\ 
Illinois, Merchants Bank Bltl&, 

. Chica 10. Ill., U. S. A. 
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Leading 
Car Equipment 

from the 

KEYSTONE 
List 

Catalog 
No. 7 

9 

International Fare Registers have been 
standard equipment on many electric 
railways for over 20 years.. Their 
simplicity, accuracy, and rugged dur
ability recommend them. 

Made. for utmost comfort. Provided for 
adjustment to motorman's height. Re
quire minimum platform space when not 
in use. Made In both stationary and 
portable types. 

• 
' .. Keystone-Hunter Car Signs 

Tell the public where your cars are going-and by 
• what route! Make the cars tell their story two 
blocks away. The intending passenger may wait 
if he can see his own car coming, instead of taking 
the ever-present taxicab or the shabby jitney. 

Advertise your own service
with Keystone-Hunter Signs 

ELECTRIC SERVICE SUPPLIES Ca 
Manufacturer of Railway Material and Electrical 

PHILADELPHIA 
17th and Cambria Streets 

NEW YORK 
50 Church Street 

Bronch Offices: Boston, Scranton, Pittsburrh 

Conodian Distributor6: 
Lyman Tube & Supply Co., Ltd., 

Montreal, Toronto, Winnipeg, Vancouver 

Supplie• 

CHICAGO 
Monadnock Bldg. 
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ELREco· 
POLES 

Lowest Cost 

Least Maintenance 

Lightest Weight 

Greatest Adaptability 

' THt CHAt1f"[RE'O .JOINT 

Elreco Tubular Steel Poles 
Joints 100% Efficient . 

• Our patented wire lock swedge joint gives the 
tubular steel pole unquestioned superiority for 
electric railway service. 

The circular cross-section of a tube develops 
maximum strength in . all directions, and this 
patented joint construction makes the joints 
equally strong. They are non-telescoping and 
non-collapsible. 

Note the chamfered edge whi~h prevents the 
collection of moisture and dirt at the joint, 
thereby making it corrosion-proof. 

Specify Elreco Tubular Poles 

Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York City, 30 Church Street 

SPAN 
WIRE 

April 19, 1924 
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CONCENTRAT·E 
on rapid economical passenger interchange 

That is the big problem in present-day transportation. 

And it is being successfully solved on more than 65,000 cars today 
by National Pneumatic Equipment. 

Thinking men in the electric railway industry, as in every other indus
try, are realizing that manual operation does not, and cannot pay, 
on jobs that can be done mechanically. 

Door operation is one of these jobs. Consult us for details of-

NATIONAL· PNEUMATIC 
DOOR and STEP CONTROL 

National Pneumatic Co., Inc .. 
Originntors and Jlfanufacturers 

Prjncipal Office: 50 Church Street, New York 
Philadelphia-Colonia l Trust Building Chicago-McCormick Building 

\Vo~ks-Rahway, New Jersey 
.llanufacturtd i1t Ca11ada b11 Dominion Whu l If Foundr11 Co .• Ltd., Toronto. Ont. 

_,__ _________________________________ __J 
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DEFINITION OF A 
SAFETY CAR 

"Any type of cu equipped with 
adequate Safety Device, for 
one-man operation." 

A. E. R. A. C-0mmittee 011 Safety 
Car Operatio11, 1921. 

Safety Cars-

"Earn More by Saving ~ore" 
Safety Cars are notably successful because they render 
safe, efficient, high-class service at !es, exj'lense to the 
railway. 

They increase net earnings by reducing operating costs. 

\Ve furnish the Air Brake and Safety Car Control 
Equipment which makes the Safety Car. If you are 
contemplating the purchase of new cars the question 
of equipping them for Safety Car service should be 
thoroughly ·considered. Your old cars can also be made 
to show higher profits by the installation of our devices. 

SArETYCAR DEVICES Co. 
OF ST. Louis. Mo. 

Postal and 'wle~1·aphic .Add1·ess: 

WILKERDING, PA. 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTSBURGH 
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~~s-rIN:Hot,·~ 
Automatic "Tight~Lock" 

car, air and electric · 

COUPLERS 

Popularity Well Earned! 

3 Sizes 
Westinghouse Automatic Coup
lers are furnished in three sepa
rate sizes to meet the require
ments of all classes of service
the "H" type for heavy, high
speed cars, the "K-1-A" for 
light and medium-weight cars 
and the "C-3-A" for light cars 
in cases where the electric fea
ture is not required. 

... .. 

The desire for a thoroughly practical and dependable 
automatic car coupler was fulfilled with the .develop
ment of the famous Westinghouse "Tight-Lock" 
models. 

These couplers, car-air and car-air-electric, have been 
used extensively for many years. They have not only 
enabled many companies to surround their employees 
and their passengers with greater safety, but have also 
saved many precious minutes in train make-up at ter
minals and at junction points, where single incoming. 
cars covering separate routes are quickly coupled 
together and speeded through the congested business 
center as a solid train . 

The two vital factors of safety and time-economy are ' 
realized to the fullest degree by the use of these 
couplers. Specify Westin"ghouse "Tight-Lock." 

W esti~ghouse Traction Brake Company 
General Offices and Works: Wilmerding, Pa. 

I 
WtsT1NGuoustTRAc110N BRAKts 
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-
Welding and-UNA Joint Welding 

IN a rail bond, for instance, the mere 
fusion of rail, plate and filler rod is 

not necessarily a good weld, that will 
stand up under service. Aside from the 
proper set-up of the joint, the properties 
of the seam metal must be such that it 
will withstand the stresses to which it is 
subjected. 

In the Una Process of welding this fact 
is not left to chance, but the details of 
the welding process, as well as the com
position of ·the filler rod determine the 
properties of the weld metal. 

The length of each seam, the fillet effect, 
the staggering of the seams and plates 
shown in the sketch, serve a ;ery definite 

purpose in producing a joint with the 
life of the rail itself. · 

By means of the carbon arc it is a simple 
matter to pre-heat the rail and plate as 
the seam is welded. Then the post
heating of the seam metal with a long 
arc (similar in many respects to the re
sults obtained in the heat-treatment of 
steel) is merely a matter of seconds. To 
strengthen the seam and to still further 
refine the metal at the points su~jected 
to greatest stress is easily accomplished 
by double welding. 

Each detail of the Una Process is based 
on the results of research and testing. 
There is a definite reason for each step. 
The Una Process of joint welding pro
duces a weld that withstands the stresses 
of the joint in service. 

A recent bulletin "Operating Instruc
tions for the Preparation, Welding and 
Grinding of Una Joints" discusses in 
detail the Una Process of Welding. 
Every welding operator should have a 
copy. 

RAIL WE-LDING & BONDING COMPANY, Cleveland, Ohio 
Manufacturers of 

UNA RAIL BONDS . 
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THE SIGNIFICANCE TO YOU OF THE MEMBERSHIP OF THE 

Electric ·Railway Journal 
I N T H E AS S O C I AT ED B US I N E S S P A P ER S, I N C. 

YOU depend upon the Electric Railway Journal for an unbiased and 
accurate report of all news affecting your business interests. 

Probably, too, you give heed to its editorial counsel in many matters of consid
erable consequence. You have a right, therefore, to know about the policies and 
principles back of the important service rendered by Electric Railway Journal. 

The membership of this publication in The Associated Business Papers, I~c., 
means that it has achieved an exceptionally high publishing standard, and has 
subscribed unreservedly to these-

STANDARDS OF PRACTICE 

The publisher of a business paper 
should dedicate his best efforts to the 
cause of Business and Social Service, 
and to this end should pledge himself-

]. 

2. 

To consider, first, the interests 
of the subscriber. 

To subscribe to and work for 
truth and honesty in all depart
ments. 

3 To eliminate, in so far as pos-
• sible, his personal opinions from 

his news columns, but to be a 
leader of thought m his editorial 
columns, and to make his criticisms 
constructive. 

4 To refuse to publish "puffs," 
• free reading notices or paid 

"write-ups"; to keep his read
ing columns independent of advertis
ing considerations, and to measure all 
news by this standard: "Is it real 
news?" 

5 To decline any advertisement 
• which has a tendency to mis

lead or which does not conform 
to business integrity. 

6 To solicit subscriptions and ad-
• vertising solely upon the merits 

of the publication. 

7 To supply advertisers with full 
• information regarding character 

and extent of circulation, in-
cluding detailed circulation state
ments, subject to proper and authen
tic verification. 

8 To co-operate with all organi-
• zations and individuals en

gaged in creative advertising 
work. 

9 • To avoid unfair competition. 

10 To determine what is the 
• highest and largest function 

of the field which he serves, 
and then to strive in every legitimate 
way to promote that function. 

If you have read the foregoing standards, there is not much left to be said, except to tell you that these 
principles are present -day realities and not merely beautiful ideals for future attainment. 

THE ASSOCIATED BUSINESS p APERS, INC 

The International Association of Trade, Technical and Class Publications 

220 WEST 42ND STREET NEW YORK CITY 

15 
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TYPE ET 
Laminated bond for 

ball of running rail. Shape 
and size varies for single 
or . dou hie ·bonding, to 
meet any usual rail drill
ing. 

ELECTRIC RAILWAY JOURNAL • April 19, 1924 

ERICO Brazed Bonds 
~ type for every track condition 

TYPE EA 
Laminated Brazed bond for ball(of running orlthird rail. 

TYPE EA CHAMPION, ROPE LAY• CABLE 
Stranded or rope lay cable bond for ball of running rail. 
Variations of this type, single and double bonding for 

third rail work 

TYPE EC 
Concealed laminated bond for standard tee and girder rails 

TYPE E 

For general use in bonding the head of the 
rail, Type ET and EA have amply demon
strated their value as permanently conductive 
bonding. Type EC is used for bonding the 
web of the rail, lying concealed under the fish 
plates. When rail "joints have some play due 
to road bed conditions, and where medium 
weight equipment, in one or two car trains are 
run at moderate speeds, these laminated con
ductor bonds cannot be excelled for long life 
and conductivity. 

Type EA Champion stranded or rope lay 
cable bonds are designed to meet the vibra
tion conditions prodticed by very high speed 
heavy multiple unit trains. The tightly inter
woven wires of the stranded or rope lay cable 
conductors damp the high frequency, low 
amplitude vibrations, and so prolong the 
original crystalline rolled structure of the 
copper, the preservation of which measures 
the life of the bond conductor. 

When properly in stalled no Brazed Bond 
Terminals can ever become detached from the 
rail except by actu al mutilation. 

S ample brazed terminals 
a nd complete proposal on request. 

The Electric Railway Improvement Co. ; 
Cleveland, Ohio 

Cable bond for cross bondi ng 
and bonding special work 
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Materials+Service =Lubrication 
Buying and using plenty of oils and greases doesn't necessarily .mean 
efficient lubrication. On the other hand, the most careful iuper
vision and control of the use of oils and greases wiH not avail if poor 
or unsuitable materials are used. 

Efficient lubrication, is the proper combination of the right materials 
,vith intelligent service. 

Th is is why 

GALENA LUBRICATION 
best meets railway requirements 

Our experts are in constant touch with every phase of railway oper
ation and maintenance. Our records include statistics and costs from 
hundreds of railway companies. Our products-Galena Oils and 
Greases are the finest that can be compounded, always uniform, clean 
and unvar~ng. 

Let Galena Lubrication be the standard in all departments-power, 
shop, roll ing stock, and track. The Galena standard means best 
results at lo~vest cost. 

I ,. •, 

:.::::-:.:-::.:. :::::~:::: ::::::::: ::;:::.:. :::.:::::::::::::::::1:•::::. ::: . : . : . : . : . : . : . ;:; . : . : . : ·:.:. ! . ::: 

alena-Signal Oil Cbmpan 
ewYork Franklin . Pa. Chicag 

and offices in principal cities 

17 
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Caring for D-C. Aluminum Car 
Arresters During the Winter 

Testing of· Railway Motors 

Repair. of Railway Motor 
Commw:ators • 

Methods of Removing the ·Armature 
fro~ Box-frame Railway Motors 

• General Electric Company 
Schenectady, N. Y. 

Sale• Offices in all Large Cities 

Your Guide 
to Car Equipment Maintenance 

The electric railways have long appreciated the 
assistance afforded them by the special G-E 
Renewal Parts Catalogs supplied for years with 
G-E Equipment. 

They regard their big G-E Railway Supply Catalog 
as an aid particularly in establishing proper stand
ards . 

Much other information, in various forms, has 
gone out as helpful suggestions to those directly in 
charge of the upkeep of equipment. This particular 
service will be continued, but is being still further 
improved. It is now centralized in the G-E 
Engineering Data Book which becomes your per- A, 
manent guide to proper operation of car equipment Q · 
and its maintenance. 

GENERAL ELECTRIC 
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New York, but with Service at Cost 

AT THE present time it is somewhat difficult to fore
cast all the effects of the rapid transit bill passed 

in the closing hours of the hectic session of the New 
York State Legislature, recently adjourned. It came 
about through a compromise effected by the Governor 
between the divided houses of the Legislature, which 
resulted in the passage of a measure giving a modicum 
of home rule to New York City. It is something of an 
empty Yictory for Mayor Hylan, for while his opponents 
apparently weakened at the last moment and permitted 
the bill to pass, it allows far less transfer of authority 
to the city than had been demanded. The compromise 
plan, however, had the approval of Governor Smith, 
and he presumably will sign it. 

The salient feature of the act is the creation of a new 
Board of Transportation of three members, to be ap
pointed by the Mayor, who will have authority to under
take the planning and construction of new rapid transit 
railroads. These lines may be operated by the city if 
it so elects, under conditions which are outlined in the 
bill. If such operation is undertaken it must be at a 
5-cent fare for the first three years. But if, at the 
end of this period, the 5-cent fare is not sufficient to 
make the lines self-supporting, including interest, de
preciation and amortization on a ten-year basis of any 
traction bonds issued, a rate of fare must be adopted 
that will cover the cost of the service. It is obvious 
that a large deficit can be incurred in this initial three
year period of operation, judging by the results of the 
companies now attempting to give service on a 5-cent 
fare on the old-established lines with the densest traffic 
in the world, and constructed when costs were much 
lower than at present. Thus in effect an increase in 
fare has been legislated-if, indeed, any substantial 
subway construction is actually ,:Ione. This prospect 
of higher fares will hardly be an incentive to the Mayor 
to push construction. He will more likely continue 
to stall. 

It is unfortunate from the standpoint of real rapid 
transit that there is nothing in the act requiring the 
operation of any new lines that may be built in con
junction with those existing. Newspaper stories have 
it that it is the plan of the present city administration 
to make its new construction entirely independent, finan
cially and physically, from the old systems, so that it 
will not have any connection with the private compa
nies. This naturally will lead to the duplication of 
facilities and fares, so "that the relief promised so often 
in politic~! speeches if the "traction barons" were 
beaten would be much like the disintegration of the 
surface systems resulting from the Mayor's activities 
in that direction. 

On one point the Mayor was beaten decisively. He 
asked for control over the existing lines and abolition 
of the State-appointed Transit Commission created un-

der th~ Miller plan of 1921. Here his opponents did 
not yield, leaving the old lines in control of the Transit 
Commission. Thus there will be two commissions in
stead of one, and, if the construction program is carried 
out, three rapid transit systems instead of two, neither 
of which things is likely to work for the best interests 
of the city. But it appears that at least the construc
tion of new subways is now put squarely up to the 
Hylan administration. 

How Much Oil 
per Bearing? 

T HE amount of oil required properly to lubricate an 
armature, axle or journal bearing of an electric 

railway car is very small, and yet it is extremelv diffi
cult to keep these parts continually lubricated. ·If the 
bearing housing has a satisfactory height of oil when 
the car leaves the shop, this oil is drawn up through the 
waste by the turning of the shaft or axle, so that after 
a run of an hour or two, this oil height is frequently 
reduced to one-third of its original value. All of the 
oil does not go to flood the bearings, however, and if 

· the car is withdrawn from service,. the oil will return 
nearly to its original level, as the bearings cool off. 
Modern motors are designed with an overflow pocket to 
take care of any waste oil. 

When a car goes into service after oil has been 
added to the bearing chamber to bring the level to a 
maximum height, the amount of oil used at the start 
will be much greater than at the end of its run. The 
article by C. Bethel in this issue gives some very inter
esting data in regard to the relations between lift and 
feed of oil with wool waste. The maximum lift which 
can be depended upon to give a safe oil supply is found 
to be 3 in. While most modern railway motors are 
provided with an oil well separate from the waste 
packed portion, in most cases it is unsafe to 1·un the 
motor until the oil level nears the bottom of the oil well. 
This fact has led some railways to make tests to deter
mine the most economical as well as the safe height to 
keep the oil. In considering economy, however, the 
amount of oil used should be kept well above the danger 
point of hot bearings. 

In a test on the eight identical armature bear
ings on the same. car the amount of wear resulting 
was measured under use of varying amounts of oil. 
The amount of oil supplied per bearing varied from 1.96 
gills to 0.42 gill per 1,000 miles. The wear on the 
bearings supplied with 1.75 gills or more of oil per 
1,000 miles showed no appreciable wear, while the bear
ing with 0.42 gill showed wear of 0.038 in. after one 
month of operation, or 3,600 miles. In other words, 
one-sixth to one-quarter of its life had been used up. 
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Cost of One Hot Bearing 
Would Buy Oil for Entire Life of Car 

ANOTHER poi~t that is sometir~es not t~oroughly 
n appreciated IS the total cost mvolved Ill a hot 
bearing. A careful analysis on one railway shows the 
average cost for a hot armature bearing to be $89. This 
amount includes only the actual cost of making repairs, 
and does not take into consideration the loss in revenue 
due to withdrawing the car from service, or the loss of 
good will from inconveniencing passengers and inter
rupting service. Other analyses indicate an average 
cost of $100 to $125 for a hot bearing. 

The cost of $89 for one hot armature bearing would 
pay for 523 gal. of oil at 17 cents. Here is what this 
means. With an average consumption of 1 gill of oil 
per 1,000 miles per bearing, and considering a two
motor equipment with four armature bearings, four 
axle bearings, and eight journal bearings, this amount 
of oil would be sufficient to lubricate the car bearings 
while it operates over 1,000,000 miles, or through a 
period of 25 years-the life of the car, or more. 
Lubrication costs, viewed in terms of hot bearings, are 
startling. The point serves to emphasize the value of 
using good lubricating materials and plenty of them. 

How Not to Repair 
Special Trackwork 

T HEY'RE digging up the intersection at X Street 
and Y Avenue again. That's the sixth time it has 

been opened in the past year, just to tighten up a few 
bolts, weld a little metal on the manganese inserts, weld 
on a few more plates, and patch things up generally so 
that the cars can get across the intersection without 
jumping the track. Once again the crossing will be 
placed in shape to serve for a few months more. 

Every time the track is torn up the cars are delayed. 
while the men working on the job climb out, and the 
men are delayed while the cars go by. And street 
traffic must go around the opening and the piles of 
earth and paving dug out of the track. 

Anybody with half an eye can see that the hard 
centers are worn, battered and broken practically 
beyond effective repair. They have been welded and 
rewelded until they look like they had a severe case of 
smallpox. The body of the special work is worn so that 
no insert could be made to fit. The men don't even 
try to make them fit, but just weld in a little metal 
so they will stick together. 

If the road were to be abandoned, this policy wouldn't 
be questioned. But there is every indication that street 
cars will continue to be needed indefinitely, and this 
intersection is where two important thoroughfares in 
a big city cross. How many more times the intersection 
can be patched up before it finally falls to pieces so 
that it has to be taken out is hard to tell, but judging 
from the past the evil day will be put off as long as 
possible. · 

The worst of it is that too much track repair work 
is done this way and the track superintendent thinks 
he is doing a good job and saving money for his 
company. 

But if cost figures could be assembled it is probable 
that it would be found that enough has already been 
spent here to pay a large part of the cost of a new 
intersection. There comes a point in depreciation 
beyond which it is poor economy to continue to spend 

money in making further repairs instead of a replace
ment. Obviously, when it has become necessary to open 
up an intersection six times in one year, this point has 
long since been passed. This is true from the point 
of view of the track man alone, but in addition to that, 
were enough of an appropriation made to do a real job, 
the result would be reflected in lower maintenance of 
cars, fewer delays to the service and enhanced good 
will of riders and other users of the street. 

Pittsburgh Company Sets Out 
to Sell Its Product 

T HE term "selling transportation," as applied to 
American electric railways, is apparently finding 

its most concrete expression in the recent establishment 
of a "commercial department" by the Pittsburgh Rail
ways, to function along the lines of an executive organi
zation and with broad scope and powers, as set forth 
elsewhere in this issue. 

The fare schedules in the Greater Pittsburgh district 
are probably the most diverse in America because of 
the nature of the territory and the variety of com
munities served. No better example could have been 
found for the application of commercial principles be
cause apparent inequalities will always exist under any 
fare plans that can be devised. It is therefore well 
that the solution of the many problems should be left 
to an organization which starts from the angle of more 
net from sales instead of more net from skimped 
service, and one that is freed of all production re
sponsibilities. 

Quite naturally, the commercial df]partment absorbs 
the publicity and public relations work that is found 
today on many other electric railways as a sort of 
appendage to the general manager's or transportation 
superintendent's office. In Pittsburgh the temporary 
smoothing over of a complaint will go hand in hand 
with whatever fare and service changes can remove 
that complaint permanently. This means plainly that 
the commercial department is an executive organization 
responsible for many decisions and functioning in rela
tion to the general manager, as does the sales manager 
of a department store, for example, to the general man
ager of that store. The latter does not set the prices for 
the sales manager. He merely demands that the net 
result shall be in black instead of red. So will it be 
in Pittsburgh. The commercial department is the one 
that within a wide range of discretion will set rates 
and standards of service. The transportation depart
ment's job is that of producing the goods requested 
with least expenditure in men and equipment. 

The variety of things started by the commercial de
partment in its first ten weeks of activity shows what 
it is to have an organization of genuine sales responsi
bility. This department must be ever on the qui vive 
for business, and it must have no more hesitation about 
trying new rates at frequent intervals than has the 
merchant who not only varies his prices with quality, 
quantity and the seasons, but also with the days of the 
week. It is just this flexible adjustment to its busines8 
opportunities that has been so sadly lacking under the 
rigid fare and service plans of this country. Now that 
one of our greatest city and interurban systems has 
shown that it means to use merchandising principles 
in selling rides, the industry may have some practical 
demonstrations of this much talked of tbeory that will 
be very helpful. 
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Packing Railway Motor 
Bea~ings for Oil Lubrication 

Wool Waste Is Most Satisfactory for Packing, but Care 
Must Be Used to Insure Feeding the Proper Quantity of 
Oil-Essentials Are to Keep Shell Tight and Clearance 
Small-Proper Design of the Oil Grooves Is Necessary 

By C. Bethel 
Railway l\l9tor E ngineer , vestlnghouse Electric & Ma nufacturing Compan y 

KCENT tests, both in the laboratory and in serv
ice, made to determine the main factors affecting 
the operation of waste-packed bearings have had 

results defining quite clearly the factors necessary for 
successful bearing operation. When the bearing is 
correctly packed with a good grade of long strand wool 
waste, the oil level is kept within the correct limits, 
and reasonable care is taken to exclude dirt and to 
maintain the clearance, the useful life of the bearing 
can be greatly extended. 

The condition of the bearings in a railway motor 
determines more than any other one thing the amount 
of general maintenance necessary. With bearings in 
good condition and with close clearances the motor 
maintenance resulting from abnormal vibration will be 
low. Taking advantage of all that is now kI]own 
regarding the action of waste-packed bearings, a mate
r ial improvement in bearing life should be obtained 
over average practice. 

Modern waste-packed bearings are rugged and reli
able; in fact, they are so simple that the underlying 
principles of their operation are likely to be overlooked. 
Although bearings are commonly regarded as perform
ing satisfactorily if they run cool, this is not a reliable 
index of good bearing operation. Sufficient oil may 
reach the bearing to keep it from getting hot, but still 
a rapid wear of the bearing may take place. The mile
age of railway motor bearings has been found to vary 
from 50.000 to 250,000. Some of this difference is, of 
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course, due to differ
ences in service, but 
most of it is due to 
-iariations in lubri
cation and bearing 
practice. The 
waste-packed bear
ing consists of a 

babbitt-lined bronze 
shell which is pressed 
into the motor hous
ing and is provided 
with a window into 
which the waste is 
packed. This waste 
communicates with 
an oil chamber in the 
housing and carries 
oil by capillary ac
tion to the journal. 
This i s th e o n I y 
source of oil supply. 

A certain amount 
of wear will be pres
ent with the best of 
lubrication . This 
wear · is an inverse 
function of th e 
amount of oil sup
plied to the bearing. 

A Long Strand ,vool ,vlck Surh a, 
Thi• Should Re l'rt>pnred for F t>erlln,: 

Oil to lhe Henrlng " ' lndow 

Therefore, first consideration should be given to the oil
ing of the bearing. The amount of oil required to lubricate 
the bearing properly depends on the size of the bearing 
and the work that it does. The amount of oil that the 
bearing actually gets depends on (1) the kind of waste 
used; (2) the height of lift, i.e., the distance from the 
oil to the window; ( 3) the kind of oil used, and ( 4) 
the quantity of waste carrying oil to the window. 

Many tests made to determine the capillary charac
teristics of different grades of waste and other packing 
materials have brought out a number of interes(ing 
characteristics. For example, the ability of four com
mon materials to lift oil is in the following order: ( 1) 
Lamp wick; (2) cotton waste; ( 3) felt, and ( 4) wool 
waste, the latter being the poorest in this respect. This 
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Fig. I-This Curve for a 40-llp. 
Motor Shows the Decrease of 

Oil Flow with the Litt 

Fig. 2-An Arr,.ngemt>nt of OIi O roo,·t>• 
with Edgt>s of ,vindows Chnmfe red 

that J[as Proved Satlsfaclory 

Flit. s-,Vllh the Incorrect Oroovlnir 
Shown It Is Xot Poss ible to Drain 

!ht> Chnmfer Properly 
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At Lefl-Sectlon Thrungh Uenrlng Showing A1>pearonce of the J,nng l\'uul Strnn,h l\'l1rn Corrt<·tly l'ackrd, At Rh:ht-rn nn 
lncorre,·tJ,• nnd 1..omie)y Pn<'ketl H euring the ,,·ahfe lR Se,en to De In Ualls Rather thttn In l\"l<"k-J..Jkt" ~trnnd~. 

Xote tl111l the Wu•te IJor~ Xot Fill th,• Window Co11111letely 

is shown by the comparative distances the oil is lifted 
after a considerable time, as shown in one of the accom
panying illustrations. 

Felt has been used successfully in some bearings, 
particularly where there is a positive, independent oil 
feed which keeps it well saturated. An example of 
such use is on electric locomotive jackshaft bearings. 
But in the usual type of bearing, where the packing 
both lifts the oil and applies it to the journal, felt is 
unsatisfactory, as it will glaze when the oil supply 
becomes lean. Cotton materials are unsuitable as a 
packing for bearings because they glaze so readily. 

Wool waste is the only material that has been suc
cessfully used as a packing material. This is because 
of its mechanical characteristics. It does not glazf' - ~. 
readily as the other materials and it is not so inerc, 
hence it is not so liable to be jolted away from the 
journal. Since wool waste is desirable on account of 

its mechanical characteristics, it is important that its 
relatively poor capillary properties be compensated for 
as far as possible by securing a long strand wool waste, 
free from adulteration. 

The capillary characteristics of wool waste are shown 
by the curve in Fig. 1, where the quantity of oil lifted 
is plotted against the height of lift. This curve is for 
medium car oil operating at bearing temperatures 
(viscosity, Saybolt, 54 at 100 deg. C.). The important 
points illustrated by it are: 

1. The maximum possible lift is 5 in. 
2. Maximum lift for the minimum safe oil supply 

is about 3 in. 
3. The minimum lift for reasonable economy in oiling 

is about ¾ in. 
4. For further decrease in lifts the oil feed increases 

quite rapidly. The feed at ½-in. lift is twenty times 
that at 3-in. lift. 

At Lert-l'u.-kln1t a Unllwu y )lotor Hearing Correctly, Showln1t llo"· the l\"lck Shonld Be l'ot ht Pluce, At Right-A Correctly 
l'11cked l'lnlou End llou•ln!I', Thr Outer Shell 1111,. llern Cnt Awny to Show the \\"Irk In Plare 
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.\mounts of \\"'a.ste Tnkt"u fron1 Henrlng- HouHhtg-M-at l..t"ft. fron1 a Correl"tly l'u<·ked 
Hou s ing; nf. Ulght. fro1n un Incorrectly Packt"d Hou~lng 

5. The correct lift for this grade of oil is from 1 to 
2 in. For the pinion end bearing of a 40-hp. motor in 
average service this will give an oil consumption of 
approximately 1 gill per 1,000 miles. 

The curve shown represents conditions for a medium 
oil. Other tests show that viscosity is an important 
factor in oil feed. A heavy car oil gave a feed of only 
about one-half that of the medium oil. This indicates 
the importance of changing promptly from summer to 
winter oil at the right time, as otherwise a feed that 
is too lean will result in cold weather. Even then the 
oil may become very heavy in cold climates. In such 
cases a shorter lift should be used, ranging from 
about ½ in. to about H in. It may even be advisable to 
use shorter oiling periods during the winter months 
to maintain these levels. These practices must be 
worked out for each case. 

The quantity of waste used was found to be just as 
important as the quality, for the oil feed was very 
nearly proportional to the amonnt of waste in the wick. 
The amount of oil fed to the bearing also was found 

substantially proportional to the amount of waste in 
contact with the journal, showing that anything short 
of a full window is cutting down on the necessary oil 
supply, a point often overlooked. 

These capillarity tests showed that another funda
mental characteristic of waste-packed bearings is the 
time required to lift oil a given distance. This varies 
slightly with different materials. To obtain the· m~xi
mum possible lift of 5 in. previously given for wool 
waste required sixty-six hours for the particular oil 
used. This explains why the oil feed is so low at the 
Jong lifts, and why it is important to prevent the oil 
level from running too low. 

METHOD OF PACKING THE BEARING ls IMPORTANT 

The importance of properly packing the bearing is 
not generally appreciated, and bearings often are put in 
service with imperfect packing. A number of points 
should be watched in packing a bearing correctly. A 
good grade of long strand wool waste should be used, 
and it should not be pushed into the housing in balls, 

The Test Tubes Contain Amounts ot )ledlnm Grade Oil that Y11rln11s :111\terlnls )\'Ill Llrt U nder the Snuu, Condlllons. At Right-The 
..\~tual JJelghls lo ".hich n )Jedlum Car Oil Hose After 66 Hours Immersion of the Lower End of the " 'kk 

l and 5, \Yoo! fitrands. 2 and 6, Black f elt. 3 and 7, Cotton wick yarn. 4 and 8, Lamp wick. 
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but a continuous wick should be formed from the oil 
chamber to the journal. The window in the bearing 
should be filled completely with waste, which should be 
packed down firmly, and a separate wad of waste should 
be placed on top of the main body of the packing to 
keep out dirt. A number of these points are shown in 
the illustrations. 

The first step in packing the bearing is to prepare a 
wick from a bunch of oiled waste, as illustrated. This 
wick should be long enough to reach from the bottom 
of the oil chamber up to and across the bearing win
dow. After this has been placed in the housing the 
waste chamber should be filled up by tamping waste in 
behind the wick, using care to force the wick firmly 

• against the window. In some housings, especially on 
the larger motors, and on the pinion ends of most 
motors, the window extend~ a short distance inside the 
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Fig. 4-Thls De~lgn of the Groo,·es Has the A,lvantage that They 

Can Be Ea•lly Cut to Drain the Chamfer 

plane of the housing wall. In packing such housings 
the waste should be tamped inward so as to fill the 
window completely. 

The function of the wick is to provide a direct path 
from the oil chamber to the window, and also to prevent 
areas of imperfect packing in the window such as are 
often obtained where balls of waste join. 

The bearing inspector should be furnished with the 
limiting oil levels for each of his motors, and then oil 
should be supplied at such intervals as will maintain 
these limits. It is common belief that it is perfectly 
safe to run the motor until the oil level nears the bottom 
of the oil well. This· is not the case, as reference to 
the curve of oil feed will show. True, the bearing may 
run without overheating, but unnecessary wear cer
tainly will result. The difference between the minimum 
level specified and the bottom of the well is provided as 
a factor of safety-something to fall back on in case 
a motor is overlooked at the regular oiling period. 

The oiler should gage the oil and then pour in 
enough to bring the level to the upper limit. A little 

experience will tell him how much to put in to do 
this, and usually one gaging is sufficient. The oil should 
be poured in through the filling hole, as when pouring 
oil on top of the waste any dirt present will be washed 
right into the bearing. Should the oil level in the 
housing become very low, however, the standard prac
tice should be departed from and some oil poured into 
the waste chamber. This is best done by removing a 
part of the waste so as to get the oil as near the 
window as possible. If the regular procedure were 
followed a hot bearing might develop before the waste 
had time to raise the new supply of oil to the window. 

When a motor has been dismantled for bearing re
placements or overhaul, the bearing should be repacked 
with waste thoroughly saturated with oil and the jour
nal smeared with oil before it is assembled again. This 
simple precaution will often prevent hot bearings, as 
the capillary action of the waste is often too slow to get 
sufficient oil to an initially dry journal to keep it from 
getting hot, especially if the motors go into hard service 
immediately. 

CAREFUL DESIGN OF OIL GROOVES Is ESSENTIAL 

There is no such thing as a flow of oil in waste
packed bearings, as that term is understood for oil 
ring bearings. Only a very small amount of oil is 
wiped into the journal by the waste. When the journal 
first begins to turn, oil is carried only to that portion 
of the bearings which is spanned by the window, unless 
the journal has been previously smeared with oil. The 
oil then works very slowly out from the window. Start
ing with a dry bearing of a 40-hp. motor, it may take as 
long as fifteen minutes for the oil to travel from the 
window to the ends of the bearing. 

A great problem is to keep the shell tight in the 
housing, and a sufficient length of the shell must be left 
to give the desired press fit. Therefore, oil grooves 
are used to aid in carrying oil from the window toward 
the ends of the bearing. Since the oil flow is rather 
meager it is important to obtain the correct location 
of the grooves to get the maximum aid in distributing 
the oil. If the grooves are not properly made and 
located they will prove a detriment rather than a help. 

A good system of grooves is shown in Fig. 2. Notice 
that the top and bottom edges of the window are 
chamfered, as in Fig. 4, forming a trough in which 
the oil accumulates and feeds the oil grooves. The 
grooves should be cut from the chamfer so as to drain 
it completely. Otherwise imperfect lubrication will 
result. The grooves shown in Fig. 3 will not function 
properly because they do not lead from the chamfer. 
Tests have been made which show that grooves which 
are correctly cut as shown in Figs. 2 and 4 will deliver 
about four times as much oil to the bearing as can be 
delivered by the imperfectly cut grooves shown in 
Fig. 3. In cutting the grooves care should be taken 
to round off the corners as shown at b. Fig. 4. If sharp 
corners are left they will scrape the oil from the 
journal. As a rule, the window is close enough to the 
outer end of the bearing to render grooves unnecessary 
at that end. 

A large radius at the collar end of the bearing is 
very essential to the lubrication of this end of the bear
ing because most hot bearings start at this end. If 
the corner is sharp there is no place for the oil to go 
when the wiper is pressing against the bearing flange; 
in fact, the oil must flow against a slip:ht pressure. 
With a large radius, a place is provided for the oil to 
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drain into without resistance and a more positive feed 
to the bearing flange is provided. 

Bearings should be started in service with the mini
mum clearance that will permit the oil to flow freely 
bet.ween the journal and the bearing. Very little work 
has been done toward the determination of the thick
ness of oil films for waste-packed bearings, but 
experience has shown that satisfactory clearances 
between the journal and bearing, measured after the 
bearing is pressed into the. housing, are 0.006 in. for 
journal diameters up to 3 in., 0.007 in. between 3 and 4 
in., 0.008 in. between 4 and 5 in. and 0.009 in. clearance 
for journals between 5 and 6 in. 

The importance of close bearing clearances, especially 
in maintaining the gear centers, cannot be overesti
mated. The main items of motor maintenance are due 
to mechanical failures or to electrical troubles induced 
by them. An analysis will show that vibration is the 
underlying cause of most of these failures, and that a 
main cause of this vibration is improperly meshed 
gears, due to worn bearings. This vibration increases 
at an accelerated rate as the bearings wear. If the 
bearing wear is reduced and close clearances main
tained the upkeep of the bearings will be reduced, and 
the general motor maintenance will be lessened. 

The maximum operating clearances depend upon the 
size of the motor. Take, for example, a 40-hp. motor 
with 3½ diametrical pitch gears. With a !-in. wear of 
the axle bearing and a nr-in. wear of the armature 
bearing there will be a spread of the gear centers 
approximately :h in., or about one-fifth of the gear 
mesh. Such clearances are quite common, and often 
they are greater, with correspondingly more severe 
vibration. Greater over-all economy can be obtained 
if the bearings on a 40-hp. motor, for example, are 
removed at clearances of nr in. and ~ in. for the axle 
and armature bearings respectively. These clearances 
mar be safely doubled for motors using 2½ and 2 
pitch gears. 

A large amount of bearing trouble could be elimi
nated and lower cost of bearing maintenance obtained if 
the job of packing and oiling the bearings were placed 
in the hands of skilled men, who could be held respon
sible for the condition of the bearings. 

Well-Equipped Wrecker Proves 
Its Worth 

J\ N EFFICIENT type of wrecking car is in use on 
fl. the Union Street Railway, New Bedford, Mass. 
This car was specially built foi: the purpose and is 
equipped with the heaviest trucks and most powerful 
motors that the railway had available. Complete wreck
ing equipment, including a convenient work bench, is 
inside the car. A red band is painted on each tool to 
discourage removal from the emergency car for use 
else.where in the shops. 

The car is equipped with a special derrick on the side, 
as shown in the accompanying illustration. This is used 
principally for swinging out pony trucks and placing 
them on the adjacent track. On the bumpers are sev
eral cast-iron sockets which serve as receptacles for the 
ends of push poles. 

The crew comprises four men, including the master 
mechanic. A special bell call. No. 13 on the auto-call 
system in use in the shop, is used for emergency. Upon 
hearing this signal these men instantly leave al] other 
work and proceed to get out the wreck car. There is an 

Pony Trucks tor Use In Case of 4,.ccldents Are Swung Oft' the 
,vreck Car hy :\leans of a Derrick 

overall locker in the car so that men who respond to an 
unexpected call can don their overalls on the way to the 
job. Although the need is infrequent, the railway con
siders it an economy to maintain a thoroughly equipped 
wreck car. 

Maintaining Automatic 
Sprinklers 

Record of 95. 7 per Cent of Fires Controlled in Sprin
klered Buildings Can Be Increased to 99 per Cent 

with Proper Inspection and Maintenance 

T HE wide use of automatic sprinklers in all types 
of buildings has led the insurance committee of 

the Chamber of Commerce of the United States to 
include a leading article on the subject in its publica
tion, Fire Prevention Bulletin. Tpe following abstract 
gives information of value to electric railway men in the 
maintenance of sprinkler systems: 

After a fire has been extinguished by sprinklers the 
control valve of the operating sprinkler system is closed 
and the water drained from the system. The sprinklers 
which functioned are then replaced and the valve re- . 
opened. A man should be kept at the closed valve until 
restoration of the protection, holding himself ready 
to turn on the water should fire again start. 

It is advisable to force all air out of the piping when 
refilling it with water. This can be done by opening 
a small test valve which is usually found at the top of 
the sprinkler system. The valve should be closed when 
all of the air is exhausted and water begins to flow 
through it. 

When continuous heating of buildings at all times, 
including idle periods, is not feasible, a dry-pipe auto
matic sprinkler system is often installed. In this type 
air replaces water in the pipes. It is under sufficient 
pressure to keep closed a device known as a dry-pipe 
valve. In the event of fire the air escapes through 
sprinklers which are opened by the action of heat upon 
their soldered links. When the air pressure is decreased 
sufficiently the dry-pipe valve opens and allows water 
to flow through the pipes. , 

Following a fire which has been controlled by a dry
pipe sprinkler system, the water valve is shut, the entire 
system drained and the fused sprinklers replaced. It is 
then necessary to reset the dry-pipe valve. This work 
should be done by a mechanic who is acquainted with 
the construction and operation of the valve. The sys
tem is next refilled with air to the original pressure 
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and the control valve opened so that the spr inklers may 
be r eady to function at any time. 

The National Fire Protection Association has com
piled a record of fires in buildings pr otected by auto
matic sprinkler systems. The list comprehends a period 
of twenty-six years and a total of 28,814 fires in 
sprinkled properties, as tabulated below : 

RECORD OF AUTO:IIATIC SPRINKLERS 
Xumber Per Cen t 

Extinguished fires • . . . . . . • • . . . • • . . . . • . . . . . . • . 19,007 66. 0 
Checked fires . . . . . . • ... . . . . . . . . . . . • . . . . . . . . . . . S,583 29. 7 

Sati sfa c tor y control ..... . . ..... .. ....•.... 27,590 
l:"nsatl~fact or y control . • • . . . . . . . . • . . . . . • . . . . . 1,224 

28,814 

95.7 
4.3 

100.Q_ 

A large portion of unsatisfactory contr ols is due to 
improper maintenance. The reasons for and extent of 
this unsatisfacory experience are summarized by the 
National F i re Protection Association as follows : 

CAU SES OF U XSATISFACTORY CO:S-TROL 
Per Cent 

•1. \\'ater shut off from s prinkler sys tems.. ... . .. ..... . 29.3 
•2. Generally def ective equipment a nd unsprlnkled por-

tion s . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . . . . . . 20 .0 
• 3_ Defective water supply . . . . . . • . . . . . . . . . . • . . . . . . . . . 9.3 
• 4. Freezing of water In sprin k ler s vstem s. . . . . . . • • . . . . 3.3 

5. Slow operation of dry-pipe vah-e·s or defective va lves 2. 7 
6. Slow or defective operation of high temperature a uto-

matic s prinklers . . • . . . . . . . . . . . . • • . . . . • . . . . . . . . . 1.8 
•1. F a ult y building const ruction , sea led spaces, unen -

closed fl oor openings, e lc.. . .. . . . .. . ..... .. ..... . 5.1 
• s. Obstruction to d istribut ion of water from autom atic 

s prinklers . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . • • • . . 5. 7 
9. Hazards of occupancy too sever e for ord inary sprin -

kle r system . . . . . • . . . . . . • . . . . . . . . . . • . . . . . . • • • • 5.7 
10. E x1ilosinns crippling sprinkler \lYSt ems . ..• . ....... : : 4.5 
11. Exposure fires or conflagrallons . . . . . . . . . . . . . . • . . . . . 5. 8 

• 12. :lliscellan eous .. . . . . . . . . . . . . . . . . • • . . . . • • . . . . . . . . . . 6.8 

The items preceded by an asterisk (*) indicate the 
fau lts which may be corrected by property owners. 
Based upon the exper ience of this t wenty-six-year 
period, these conditions are responsible for fully 75 per 
cent of unsatisfactory fire cont rol by automatic sprin
klers and, if remedied, the efficiency of performance of 
sprinkler systems should rise to 99 per cent. 

'\\Tater shut off from sprinkler systems is by far 
the chief reason for unsatisfactory results. It is due 
mainly to indifferent maintenance, as indicated in a 
classification of 360 fires which were not controlled be
cause water was shut off from the sprinkler systems. 
The causes for shutting off the sprinklers in 134 of these 
cases were unknown or were due to neglect or careless
ness. In seventy-three cases the sprinklers were shut 
off to prevent freezing. 

Whenever a sprinkler control valve is closed, shutting 
off water from all or part of a sprinkler system, some 
one should be stationed at the valve ready to open it in 
case of fire. In the event repairs are being made, it is 
not always necessary to keep water from the entire 
~ystem wh ile the work is being done. Temporary con
nections can sometimes be made which will supply water 
to at least a portion of t he section which is undergoing 
repairs. 

Some sprinkler valves are closed in the winter months 
to prevent freezing. In general dry-pipe valves should 
be used in such places. If any valves are closed for the 
winter months, they should be tagged and a record kept 
by the man supervising the system in order that they 
will not be forgotten in the spring. 

Water control valves are often sealed. The seals 
s~ould not be broken _and valves closed without permis
sJOn from Rome one m authority upon whom will rest 
the responsibility of seeing to it that the valves are 

opened again as soon as possible. On many properties 
inspections of all valves are made daily to insure that 
they remain open and in proper operating condition. 

There are mechanical methods available for facilitat
ing a constant check of sprinkler control valves. Some 
of t hem give an alarm whenever a valve is closed. One 
of t hese methods is the so-called central-station super
visory service which keeps the entire sprinkler system 
under constant supervision. Another system provides 
watchmen 's stat ions at each sprinkler valve. These 
stations cannot be recorded if the valve is closed. 

Such conditions as badly corroded or painted sprinkler 
heads should not be permitted. Inspection departments 
are usually glad t o t est suspicious sprinklers. 

Among the sources of water supply are connections 
to public water systems, gravity tanks, pressure tanks 
and private pumps. The condition of the source or 
sources of water should be under constant observation 
in order that there may be no impairment of the supply. 
In general, tanks should be filled weekly. Pumps should 
be turned over periodically to determine their operating 
condition. 

Buildings equipped with sprinkler systems containing 
water at all t imes should be heated throughout in freez
ing weather. Water in the ends of pipes near windows, 
especially if the latter are left open, is likely to freeze. 
This will burst fittings er the automatic sprinklers 
themselves, thereby crippling the system. In cases 
where dry-pipe sprinkler systems are used, care should 
be take:i. that they are absolutely free of water. Because 
of imprope r draining or condensation, small quantities 
of water sometimes remain in the pipes. A small drain 
can be opened which will permit the air pressure to 
expel the water. It is suggested that this be done by 
employees acquainted with dry pipe systems. 

Alterations such as the installation of partitions, wide 
shelving, storage racks and platforms, benches, etc., may 
form serious obstructions to the proper distribution of 
water from sprinklers. This condition may be remedied 
by introducing frequent openings in the obstructing sur
faces or by installing sprinklers below them. Altera
tions should be so made that water from the spr inklers 
can cover the entire area without hindrance. 

Improper piling of stock is often a cause of insuffi
cient water distribution. The full effective action of 
sprinklers requires about 24 in. of clear space below the 
sprinkler heads so they may form an unbroken spray of 
water from sprinkler to sprinkler and to the side wall8 
and partitions. 

This cause of unsatisfactory control is increasing in 
extent. An automatic sprinkler system is intended 
primarily to control fire at its place of origin, but this 
is not assured when individual sprinkler heads cannot 
completely distribute water over the entire area allotted 
to·them. 

SELF-INSPECTION SYSTEMS 

Owners of property equipped with automatic sprin
klers will find it advisable to establish some form of self
inspection for all fi r e protection equipment , including 
automatic sprinkle r systems and apparatus used for 
manual cont rol of fi re such as hose equipment, hydrants, 
extinguishers, etc. \Vhatever may be necessary prop
erly to establish such a system can be ascertained from 
such sources as the engineering departments of fire 
underwr iters, inspection departments, independent in
spection bureaus and insurance .agents. Some auto
matic sprinkler companies have service depart ments 
which assist in maintaining sprinkler equipments. 
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Correct Welding Procedure 
Retains Qualities of Manganese Steel -

By Use of Arc Welding in the Field, Life of Manganese Steel 
Special Work Can Be Increased One to Five Years-Type 
of Welding Rod, Technique Employed and Speed of Cool
ing All Affect Physical Characteristics of Welded Material 

By Howard H. George 
Engineer l\laintenance of ,vay Public Service Railway, ::s;ewark, N'. J. 

IT IS gener.ally acknowledged that a good weld of 
any steel depends largely upon the skill and experi
ence of the operator. This is particularly true of 

manganese steel, but the common difficulties are greater 
than with ordinary steel and there is the added trouble 
due to the effect of the heat in producing brittleness in 
the manganese casting. It has been found, however, 
that careful selection of the welding rod, manipulation 
of the arc and regulation of the speed of cooling of the 
weld will make repairs that have sufficient life to 
justify the use of the process in the maintenance of 
manganese steel special 'work. 

The use of the electric arc for track welding goes 
back twelve or thirteen years. During this time its 
growth has been phenomenal. At first used only for 
welding splice plates or bars to the rails, its application 
soon spread to building up the heads of rails where 
cupped at the joints and then to the repair of man
ganese steel inserts in special trackwork, and also for 
welding breaks in solid manganese steel pieces. As 
usual with a new process, but little attention was given 
to the theory, and what was actually taking place under 
the arc was scarcely understood. The natural result 
was that many failures occurred in the early work, and 
many disappointing results were obtained. 

As the process developed, more and more attention 
was given to analysis of questions such as the deter
mination of what was actually occurring under the arc, 
the effect of the heat generated on the physical charac
teristics of the steel being repaired, the chemical and 
physical requirements of the weldfog rod and the com
parative results obtained by different welding methods. 
The accurate determination of these and many other 
questions was found essential in order to improve the 
technique of arc welding. A comprehensive investiga
tion of the arc welding process for rail joints is now 
under way by the welded rail joint committee organized 
under the direction of the American Bureau of Welding, 
and it is expected that this work will develop valuable 
data. The manufacturers of arc welding apparatus and 
also those manufacturing welding rods are now con
ducting independent investigations to determine what 
has been wrong with past practice and what should be 
done to correct these errors. 

The industry must be prepared to make some radical 
changes in the near future in the method of application 
of the arc weld process now in general use, particularly 
with respect to joint work. This should not discourage 
the use of the process, which is merely going through 
the same form of development that has been experi
enced with practically everything connected with the 

operation and maintenance of the street railwav The 
changes resulting from the combined efforts of th~ vari
ous investigators naturally will be for better and not 
for worse. 

ATTENTION TO DETAILS OF PROCESS IMPORTANT 

Formerly, it was thought that all that was required 
in the welding process was to heat up the rail head or 
steel surface to be restored and fuse in with it some ad
ditional metal. It is now becoming generally recognized 
that successful welding requires a definite technique, 
including a certain polarity and a fairly definite manip
ulation of the arc. The temperature is also found to 
be an important factor. For a certain composition 
of rail steel or manganese steel casting, it is now under
stood that a reasonably definite chemical analysis of 
welding rod and, in the case of joints, of splice bars 
is essential. Also, in practice it is found that an 
electrode with positive polarity gives better welding 
characteristics and that the loss of carbon and man
ganese in the deposited metal is less. When welding 
with manganese steel either on manganese or on high 
carbon steel, it is advisable to form a rather wide de
posit by a slight oscillation of the electrode so as to 
give a deposit approximately double the width of that 
obtained by drawing the electrode along a straight line. 
By this manipulation of the arc, the deposited metal is 
kept in a molten state for a somewhat longer period, 
allowing time for the escape of any gas which may be 
included in the deposit, and thus preventing the forma
tion of blow holes. The manipulation produces a 
puddling effect and makes more certain the complete 
alloying in the deposited metal of the ingredients in the 
rod and its coating. 

WELDING CAN BE USED FOR MORE THAN 
TEMPORARY REPAIRS 

Welding in the street with the manganese process 
has, up to the present stage of its development, gener
ally been considered as a very temporary or emergency 
repair proposition. With the improved alloy steel rods 
now being developed, however, in many cases the results 
being obtained are considerably better than what might 
generally be considered as temporary repairs. This 
class of work is of double importance from an' eco
nomical standpoint because of the great cost of special 
trackwork as compared with straight rail, and because 
of the delay sometimes experienced in securing delivery 
of replacement pieces. It is of course not practical to 
carry in stock sufficient renewal pieces to cover every 
emergency that may arise, by reason of the special 
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character of the various special trackwork designs. 
Ordinarily, when a switch tongue breaks, it is possible 
to renew the tongue from stock because of the limited 
number of types of tongues which are usually found on 
any given property and which need to be carried in 
stock. Eut with a combination frog or solid manganese 
mate, for instance, this becomes an entirely different 
matter. 

It obviously is impossible to determine definitely what 
added life can be secured from a special piece such as 
a frog or mate, where the manganese insert has been 
built up by arc welding. This depends on such factors 
as the skill of the workman, method and materials em
ployed, the extent of deterioration of the piece at the 
time repairs are attempted, general track conditions, 
and care taken in subsequent grinding of the surface 
after welding. Many otherwise satisfactory welds on 
manganese inserts have failed prematurely either be
cause of neglect to grind promptly or failure to see 
that this part of the work was properly done, thus im
posing stresses in the welded metal considerably beyond 
its ability to withstand, and hastening its failure. 
While in some cases repairs with every appearance of 
a satisfactory weld have failed within a very short 
period, it is not believed that this is the general expe
rience with welded repair work. 

Considering the cost of replacing the special piece 
as compared· with the cost of temporary repairs with 
the arc weld process, it is generally felt that if an 
additional year of life can be obtained the expense of 
making repairs is fully justified. This increase in life 
is not unusual by any means. As a matter of fact, even 
though the work was done during the experimental 
period when the present improved welding rods were 
not known, and when the operator was not as well in
formed as to the requirements for a successful weld as 
he is at present, this additional year of life has fre
quently been exceeded, and two years of additional life 
often has been obtained. This latter figure probably 
should be more correctly considered as representing the 
average increase to be expected. Numbers of cases have 
been reported where the increase in useful life due to 
welding has gone as high as five years, and with our 
increased knowledge of the process and improvements 
in welding apparatus and materials, it is even reason
able to believe that this will be a usual expectancy. 

In some cases arc welding repairs would be entirely 
justified even though they lasted but a few weeks, 
for this would give the engineers sufficient time to 
secure a new piece from the special trackwork manu
facturer and would enable them to keep traffic moving 
during the interval without excessive damage to the 
remainder of the track or to the equipment. 

REPAIRS SHOULD BE MADE PROMPTLY 

It is desirable that repairs be made when the failure 
of the manganese is in its early stages and before the 
balance of the structure has been affected by the exces
sive pounding of the car wheels over the broken insert 
or casting. It is quite probable, for example, that in the 
case of filling blow holes or sand holes which are oc
casionally encountered in casting, sometimes discovered 
before the piece has been put in service and sometimes 
developing shortly afterward, the work is more or less 
in the nature of patchwork but generally there is suffi
cient actual fusion of the two metals to justify calling 
the operation a weld. 

The nature of the problem will be better understood 

, 
when it is explained that when the manganese content 
is increased above 2 or 3 per cent the strength and du
rability normally decrease while the hardness increases. 
Manganese frogs and crossings contain between 11 and 
13 per cent manganese. Opinion varies as to the chemi
cal analysis of the deposited metal as compared with 
that of the welding rod. The manganese content of the 
welding rods now commonly used probably will vary 
from about 10 to 15 per cent. 

Tests made by one company indicate that, using bare 
electrodes, the loss in manganese will vary from H to 
2½ per cent. These tests indicated that while a coating 
stabilizes the arc, with most of the coated rods avail
able on the market the manganese loss was at least equal 
to that secured when using bare electrodes, due to 
absorption of the manganese by the fluxing material. 
The conclusion reached as the result of these tests was 
that since experience dictates that the manganese con
tent of the wearing surface preferably should exceed 
10 per cent, it is desirable to employ electrodes in which 
the manganese does not fall below 12 per cent. It has 
been found possible to secure in the deposited metal 
manganese content equal to or greater than that in 
the electrode by coating the rod with powdered man
ganese. The use of such a coating obviously permits 
the utilization of manganese steels having a wider range 
in manganese content. 

EFFECT OF PHYSICAL TREATMENT ON 
STRENGTH OF METAL 

It is considered essential that the heat of the arc be 
kept at the minimum required to bring the metal to the 
point of fusion and that the overheating of the steel 
be minimized as far as possible. The following abstract 
from a report made several years ago by the metal
lurgist of one of the large manufacturers of man
ganese steel trackwork castings will emphasize the 
necessity for this: 

In its cast condition, manganese steel is extreme:y brittle, 
so much so that, when broken, a test bar of untreated 
manganese steel will give almost no angle of bend. In order 
to confer upon the metal the toughness which is so im
portant a property in all its applications, the casting after 
it is taken from the mold is heated in an annealing-furnace 
to a temperature of approximately 1,050 deg. C. or 1,920 deg. 
F. After being heated to this temperature, the steel must 
be quenched in cold water, and it is important that it be 
put in the water as soon as possible without allowing it to 
cool off slowly. If it cools, even in the air, below a certain 
definite temperature, before being put in the water, the 
casting possesses very little toughness and is quite unfit for 
service. 

If the toughened steel is again heaterl to a temperature 
over 300 deg. C., it becomes extremely brittle, quite as much 
so as in the cast condition, and it will be brittle after heat
ing to these low temperatures whether it is cooled fast or 
whether it is cooled slowly. If heated after toughening to 
temperatures between 300 deg. C. and 700 deg. C., the same 
is true, the steel being brittle even if cooled rapidly. If 
heated after toughening to temperatures between 700 deg. 
C. and 1,050 deg. C. the steel will be brittle if cooled slowly, 
and will be more or less tough if cooled rapidly, the tough
ness increasing as the temperature is raised from 700 deg. 
C. to 1,050 deg. C. 

It is obvious, of course, that it is not practical to re
move the piece and heat-treat it to give it the desired 
characteristic toughness. It is realized that the heat 
treatment of shop practice cannot be duplicated in the 
field, and that the next best thing is therefore to be 
desired. While in many cases the rapid cooling received 
by the arc-deposited metal in normal deposition is suffi
cient to give certain wearing qualities, it is nevertheless 
considered desirable, in the opinion of some engineers, 
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whenever practicable to quench each layer deposited at 
frequent and relatively short intervals. The normal 
water toughening treatment amounts to raising the 
temperature of the metal until the desired molecular 
structure is produced, and then fixing it at that point 
by increasing the normal cooling rate. Likewise, in the 
case of welding manganese the metal heated to a high 
temperature by the welding operation is suddenly cooled 
from a temperature as nearly as possible equal to that 
for the desired structure. Naturally this localized con
trol of the heat is not the same as where the entire 
casting is brought up to the required temperature and 
suddenly quenched in cold water. It undoubtedly re
sults in zones of very brittle manganese steel which, 

sooner or later, are responsible for many of the failures 
which occur. It does, however, constitute the best known 
practice for field operations at the present time. 

It is essential in trackwork where welding is to be 
continued to dry the surface where the arc is to be 
established, as otherwise difficulty will be experienced 
in establishing the arc. It is also considered essential 
that the surface to be built up should be thoroughly 
cleaned. The means used to accomplish this will vary 
with the condition of the piece, a wire brush being suffi
cient in some cases, whereas a portable grinder may be 
required in others. All grease or other foreign matter 
must be removed, however, no matter what means may 
be employed. 

Portable Pneufilatic Equipment Reduces 
Tracli. Reconstruction Cost 

The Expense of Ballast Tamping and Pavement Cutting on the Pacific Electric Railway 
Has Been Cut in Half-Greater Rapidity Is Another Advantage-Better Work Is Done if 
the Men Are Allowed Intervals of Rest-The Apparatus Used in Los Angeles Is Described 

By Clifford A. Elliott 
Cost Engineer Pacific Electric Railway 

FOR maintenance work on its tracks in paved 
streets the Pacific Electric Railway has used 
pneumatic tie tamping and pavement cutting tools 

for the last six years. The experience of this company 
indicates that the use of mechanical tools has reduced 
the expense of tamping and cutting by nearly half. 
Better results have been obtained and the life of the 
track has been prolonged. When working in congested 
streets the time saved has been an important item. 

An illustration of rapid machine cutting work is 
furnished by a job done in January, 1924. This 
consisted of reconstruction of one of the company's 
double-track, combination-gage lines in the downtown 
congested district of Los Angeles, where a thirty-

second car headway is operated. A total of 18,585 
sq.ft. of 6-in. asphalt concrete pavement was excavated 
in twenty-one compressor days. It is estimated that 
under the handicaps connected with this job it would 
have required fifty working days to remove the pave
ment by old hand methods. Considering the traffic 
disturbances due to street cars and vehicles, this per
formance is considered very satisfactory. 

When pavement was recently removed in order to 
lay a second track on Sixth and Front Streets (San 
Pedro), Los Angeles Harbor, 26,500 sq.ft. of paving was 
taken up in twenty-four working days. This involved 
23,000 sq.ft. of 6-in. concrete base and 3-in. asphalt 
wearing surface, laid in 1916, and 3,500 sq.ft. of 9-in. 

Three ,\ir C'ompre•,ors at, Work Slmultaneou•ly In the Downtown Dl•trlct on Combination Gage Tracks, \\'h"'" 
-the Job Had to Be llone "'lthout Interrupting it Thlrty-,econcl 11.,ndwuy 
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Pnrumati<' Paying Cutters Opening Up l'ayement of 6-In. 
Concrete OYerlald wltb 3-In; Asphalt 

solid concrete pavement laid in 1920. It required six
teen compressor days on the concrete base, asphalt
wearing surface type and eight days on the solid 
concrete type. In the case of the less solid type pave
ment 1,000 sq.ft. of pavement was removed in six 
hours. On the solid concrete job 600 sq.ft. was cut out 
in nine hours. 

It is estimated that in general four pneumatic cutting 
tools can accomplish in approximately forty mi;nutes 
what it formerly required four men approximately five 
hours to do. This naturally has an important bearing 
on the ultimate cost of track reconstruction. Average 
figures show that pavement can be removed on the 
Pacific Electric lines approximately 50 per cent cheaper 
by machine than by the old hand methods. 

Based on wages paid the Mexican labor used in 
operating these pneumatic pavement cutting tools, the 
company finds that in handling emergency or small 
repair jobs, and using its light duty machine, the cost 
averages 10 to 12 cents per square foot of pavement 
removed and made ready for wasting. Similar work 
handled by old hand methods costs from 20 to 25 cents 
per square foot. In handling the large reconstruction 
track jobs, when the heavy duty machines are employed, 
the average cost of removing pavement is about 8½ cents 
per square foot. For tamping ballast in track during 
reconstruction the labor cost per tie is 40 per cent less 
than by old hand tamping methods. · 

A gas-driven Ingersoll-Rand type 12x10 "ER-1" air 
compressor mounted on a trailer was used for the 
Sixth Street job. Cutting of the pavement was handled 
by two shifts, one nine-hour day shift and one nine-

:;u1111orl111g Rud, at the Rear Steady th.- Tru<'k When the 
CompreHHOr Is In Operation 

Cutting U1, a 9-In, Solid Connete Pa,·ement with the 
Pneumatic Cutters 

hour night shift. The average cost per square foot 
for the less durable type of pavement was 5 cents, 
while in the solid concrete type the cost averaged 16 
cents per square foot. This was an unusual job because 
cutting is necessary only when new lines are con
structed in city streets laid with solid concrete pave
ment. This type of pavement is not ordinarily usPd in 
and about the tracks by the Pacific Electric Railway. 

The operation of the air compressor for a nine-hour 
working day or night shift on the above-mentioned job 
was arranged as follows; 

Four Mexican laborers operating cutting tools. 
Two Mexican laborers as relief operators. 
Two Mexican laborers as break-up or clean-up workers. 
One mechanic operating air compressor. 
One track foreman. 
One flagman. 
In organizing a paving cutting gang as outlined it 

has been found from experience that the laborers who 
operate the air guns are more efficient if they have, 
from time to time, a ten-minute or twenty-minute relief 
interval. For this reason the makeup of the paving 
cutting crew includes one laborer to act as relief for 
two air-tool operators. The relief man also handles 
the air hose, keeping it properly lined up or clear of 
traffic, for a given period of time before he takes his 
turn on the guns. This results in a revolving task 
for three laborers assigned to two air guns. 

For light work the company uses an Ingersoll-Rand 
Imperia1 type four-tool, electrically driven air com
pressor. A direct-current 25-hp. motor operating at 500 
volts furnishes the power. The air capacity is 120 
cu.ft. per minute. 

Tbls GaM-OperRtf'd CompresF-or Uf.ied for llf"n,·y Trnl'k ReconRtruc
tlon i>upplie• Air for Eight Pneumnlic Tools 
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This apparatus has been mounted on a 2½-ton motor 
truck. The layout on the truck, so far as the motor 
base and housing is concerned, is in accord with the 
Ingersoll-Rand standard mounting, but on the forward 
section of the truck the railway has provided tool 
cabinets for storing the pneumatic tools and the acces
sories of the machine. 

Some features to improve the efficiency of the appa
ratus were added at the company's shop. Since the 
equipment is operated both day and night the truck 
has been wired and provided with electric lights. The 
current for the operation of the machine is taken from 
the trolley wire and a collapsible wooden pole has been 
designed and mounted on the rear of the truck. The 
pole is jointed and adjustable to any desired angle, 
corresponding to the distance of the machine from the 
track. When the pole is not in use it may be dropped 
to a position on the roof of the compressor. An adjust
able clamp is used to connect the negative return wire 
to the rail. This clamp firmly secures the cable so 
that the vibration of passing cars will not interrupt 
the operation of the machine. 

To reduce the vibration of the truck when the com
pressor is in service the rear of the body is supported 

~tt"Rn1 Sho,·eJ Loudlng Hroken J>nl-'<'n1ent \\'hon n Second Trnck 
""as Being Laid _on Sixth Street 

from the pavement. Two 1-in. iron rods extend from 
the base of the chassis to steel plates 4 in. x 4 in. and 
1 in. thick reE>ting on the pavement. Round holes are 
drilled partly through the plates. The rods rest, there
fore, in a sort of ball joint, which gives solid support 
to the frame. As it is always essential to have the 
compressor level these rods take the place of jacks. This 
is particularly useful when the machine is working on 
a narrow street where the pavement slopes sharply. 

For large construction and reconstruction jobs in 
paved streets the company has also another specially 
constructed air compressor. It is. electrically driven 
and takes current from the trolley. This machine has 
sufficient capacity for operating twelve pneumatic tools. 
That is, twelve tie tampers may be operated simultane
ously, but only six pneumatic cutting tools may be 
operated at one time. If the cutting of pavement and 
tamping of ballast are being performed at .the same time 
the machine will operate two cutters and four tampers. 
The apparatus is mounted on a trailer and hauled from 
place to place by motor truck. 

Another machine used is a gasoline-engine-driven 
compressor of 60 hp., mentioned above. This requires 
25 gal. of gasoline and 1 gal. of lubricant per working 
day of nine hours. The outfit is mounted on a trailer 
and its capacity is eight pneumatic air tools working 
continuously. No tests have yet been made to deter
mine how many tools of different kinds can be operated 
simultaneously by this compressor. 

In calculating the cost of the work handled by these 
machines, depreciation, repairs, insurance and rental of 
the equipment are taken into consideration. It is esti
mated that the heavy duty, electrically operated com
pressor uses 14.92 kw.-hr. per hour. The cost of power 
per hour is also figured in the cost of the work where 
these types of machines are used. 

Signal for Special Locations 
BY H. J. CHARTERS 

P ortla nn R ailway, Light & P ower Company, P ortla nd, Ore. 

THIS company has developed a simple signal which 
is used for a number of purposes, such as the fol

lowing: To indicate to the crew of an interurban train 
that a connecting city car is approaching; as a one-way 
block; as a terminal 
signal for use on the 
single track which 
extends beyond the 
end of a double track 
or beyond the last 
passing track on city 
lines. The device 
consists of a pick-up 
relay in series with 
five 36-watt Mazda 
lamps, of which one 
is mounted directly 
behind a 6¾-in. ruby · 
lens. This gives an 
indication which is 

Slgnnl and ltelay Hox Open 
Cor Jns11ectlon 

visible even when on a bright day the sun is shining 
directly against the front of the box. 

The general principle of the relay is given in the 
smaller diagram showing the circuits. When a car passes 
under a setting contactor, a momentary current is sent 
through the relay winding, bringing the holding circuit 
into operation by closing the contact between B and C. 
Current continues to flow until a car passing under a 
releasing contactor shunts out of circuit the relay wind
ing, which has 50 ohms resistance, releasing the arma
ture and opening the holding circuit. A spring between 
the armature and the magnet core assists the former 
in dropping promptly. 

Applications of this signal are given in the larger 
diagram. In this diagram the normal limits of a one-

/ 

A, D -Rc\eae:ing c.onfoc.tors 
5, C - Setting c.ontac.tors 

Trnek nnd Slgnnl J.nyout 8howlng Two Special A11plkatlons or 
Portlnnd Rnllwn~·•s Signal 
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way block are indicated by the setting contactor B and 
the releasin1r contactor A. Contactor B is placed to pro
vide an overlap, as indicated. A car setting the signal 
from B will travel the length of the siding before pass
ing onto the single track. Thus, if two cars enter the 
block from opposite directions at the same time, the one 
entering from A will have time to come into sight of 
the other car around 
the curve before the 
latter car has I e ft 
the siding. The car 
on the s i d i n g can 
then wait until the 
o t h e r o n e passes, 
avoiding po s s i b I e 
delay by one car hav
ing to back into the 
clear. Another appli
cation of the signal, 
shown in the same 
diagram, is to notify 
interu.rban crews 
that a c i t y car is 
within a d i stance 
that will j u st if y 
waiting for possible 
passengers. A relay 
and signal box con
taining one lamp is 
I o cat e d at C, this 
I am p b e i n g con

0 

.B 

0 

-lJvlley 
'··Reler::rsing : ·· ..• 

co,r/«ct,;r :' -._ 
·-s,,ttmg \ 

I.amps· confactor.: 
Permanent feed to trolll?y-- ·• 

Cirrult,-. of Pick-Up Re-Jay Used in 
Portland. Ore. 

nected in series with five in the signal box at D, the dis
tance between the two signals being about } mile. A 
directional contactor at C causes the relay to close, 
lighting both signals. When the car pasPes D, a re
leasing contactor contact is made, opening the circuit. 
In this case the last connecting city car at night carries 
signs stating that it is such, and interurban crews hnve 
instructions to call the dispatcher in 
case the connecting car has not ap
peared up to their leaving time. In 
connection with this signal, non
directional brush type contactors are 
used in most cases, but when neces
sary, United S.tates Signal Company 
No. 5 switches are used to give direc
tional selection. These simple lamp 
circuit signals cause little trouble. 
Their purpose is to prevent delays 
incidental to cars having to back into 
the clear. Undei- these conditions 
the burning out of lamps does not 
involve dangerous operation, the 
speeds of the cars not being high. 

Pins Indicate Accident 
Locations 

boarding and alighting accidents, car collisions, etc. 
When an accumulation of pins occurs at some point the 
attention of the management is drawn to the number of 
accidents occurring there and investigations are made 
with a view to remedying the situation. 

Rolling Door Worked by Electricity 

A ROLLING door recently installed at the entrance 
to the Main Street carhouse of the Worcester 

Consolidated Railway, Worcester, Mass., has proved 
very satisfactory. The track layout of this carhouse is 
such that all cars enter and leave through a compar
atively narrow doorway, and it is therefore possible to 
close it off entirely by this rolling door. The door, 
which was made by the Kinnear Manufacturing Com
pany, is electrically operated. It will open or shut in 
fifteen seconds. Push-buttons located in the dispatcher's 
office alongside the doorway control the operation. 
The control will either open the door, shut it or.stop it 
instantly in any position. This is important to avoid 
accidents. 

In order to prevent cars running into the closed door, 
bright red electric lights have been placed on both sides 
of it. These go on automatically when the door is 
closed and warn motormen to stop. When the door 
begins to descend, a hinged section of the overhead 
contact wire drops down to allow a space for the door. 
When the door is rolled up to open the passageway for 
the cars, this hinged section snaps back in place through 
the action of a trip on the door. 

This building is used not only as an operating car
house but also as a repair shop. It is said that many 
tons of coal have been saved in the carhouse since the 
installation of this door last fall. The shop men work
ing around the cars have now discarded the sheepskin 
coats formerly worn and the quality of the work per
formed has improved. 

-

I OCATIONS of accidents on the 
L Worcester Consolidated Street 
Railway are plotted for the general 
manager by means of colored pins 
stuck at the proper points on a large 
map showing the track layout of the 
entire system. Five different colored 
pins denote different kinds of acci
dents, such as automobile collisions, 

- . 
- -,,.- . -..e: --- ' . . • - -.:. 
..:, -·-· . 

Through the lnsta.llation of This Rolling ·noor at the Cnrhou•e E nt r1>11c.-. a Con, lderable 
Sa,·lng of Coal Has Ileen Effected 
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Compreh~nsive Shop Welding Program 
Makes Big Savings 

Reclamation of Trucks, Motor Cases and Worn Steel Wheels and Axles 
in Shops of Springfield Street Railway and Worcester Consolidated Rail
way Has Materially Reduced the Waste Coincident with the Scrap Pile 

By THE installation of complete modern electric 
welding equipment the Springfield Street Railway 
and the Worcester Consolidated Railway, which 

are under the same management, have reduced to a 
small amount the quantity of material being sent to the 
scrap pile and have effected large financial savings. The 
efficiency of this reclamation program is increased by 
the use of American high-speed drill presses and a 
Lucas horizontal boring machine. The welding facil
ities at the Worcester shops are more elaborate than 
those at Springfield and much of the work is therefore 
done at the former place. 

Rehabilitation of old trucks is accomplished in an 
interesting manner. The truck is entirely knocked 

J<'lan ges Are Built Up on ,vorn Steel ,vheels at ,voreester by 
Jlleans of an Automatic ,velder l'laced on the 

Carriage of a.n Old Lathe .. 
down, wheels and axles are removed and reclaimed 
according to a process that is described in another 
paragraph of this article, motors are removed, and the 
armatures and fields taken out and sent to the armature 
room. Worn motor cases are built up by welding. The 
procedure i,n the case of an individual broken part that 
has to be taken out of service is similar to that em
ployed when the entire truck is overhauled. 

The method of reclaiming the equalizer bars of the 
truck is typical. These are first sent to the welding 
room, where all the bolt holes are completely filled in 
and worn parts built up by the electric welder. This 
process requires about two hours. They are then sent 
to the grinding table, where a man with a portable 
electric grinder smoothes them down. Fifteen minutes 
is required for that part of the job. 

Next these pieces are taken to the marking table. 
Here there are steel templates for every important part 
of the truck frame. The templates are made with 

½-in. holes in the exact position of the holes required 
in the truck member. Around each hole in the tem
plate is a 2-in. square of ¾-in. steel. The template is 
laid on the welded piece and a hand punch inserted 
in one of the holes. With a tap of a hammer the layout 
man then punches the precise center of the hole to be 
drilled in the piece. After the location of all holes 
to be drilled has been thus punched, the template is 
removed and the size of the hole is marked in chalk. 
The arrangement of templates hanging on a wall beside 
the layout table is shown ,in an accompanying illus
tration. 

After being welded, ground down and punched the 
pieces are taken to the drill press. For drilling, an 

. TPmplates Are U,e,l In Jllarklng Hole• to lie DrlllPd In "'elded . 
Truck Parts an(l the ,York Ji;, Don<" on 

1t Hlgh-S11eed Drill 

American high-speed drill is used. With this machine 
all the necessary holes in the equalizer bar of a truck 
frame can be drilled in ten minutes. One man operatin·• 
this high-speed drill is able to do more work in less 
time than was formerly done by two men operating 
old-fashioned drill presses. 

Having the various machines used in this process 
located in the proper relation to one another is an 
important factor in the efficiency of the operation. At 
the Worcester shops the welding room, the grinding 
and layout tables and the drill press are so placed that 
little. time is lost transporting pieces from one to the 
other. The machines are all near together and- t he 
path of the piece under repair is continuous from one to 
the next. 

At Worcester the practice is t o build up the flanges 
on steel wheels as fast as they wear down, until the 
tread of the wheel has been worn to the predetermined 
limit marked by a shallow cut on the wheel surface. 
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.\ Jlol'izontnl norlng ::lllll Used to Drill Holes In 
\ \ 'elded l l otor Cuses 

All worn steel wheels are repaired by means of an 
automatic welding machine. An accompanying illus
tration shows this machine at work. A pair of wheels 
mounted on the axle are set up in the bed of an old 
lathe. The axis of the lathe has been raised by the 
insertion of cast-iron blocks so that wheels of the 
largest size can be accommodated. The welding head is 
mounted on the lathe carriage, which has been equipped 
with ball bearings to permit easier movement. Height 
adjustment of the welding head to suit wheels of dif
ferent sizes is easily made. By the adjustment of th is 
head worn axles can a!so be built up in this machine. 

The lathe is operated at a 
speed of one revolution in 
fourteen minutes by an elec
tric motor running at 1,500 
r.p.m. Gears from an old 
air compressor are used to 
accomplish this reduction in 
speed. It requires about 
eight hours to build up the 
flanges on a pair of steel 

0 0 

0 

0 

0 

0 

wheels and two hours more Thi • J ig i. Bol t ed to the I 'ol e 

to ·turn them down to the l ' ieces of a ::llotor Case 

proper contour. When the case Is 

It is estimated by the com- IMng Redr illed 

pany that this process adds 50,000 miles to the life of 
the wheel and has reduced by 30 per cent the expenditure 
for steel wheels. An annual saving of nearly $6,000 has 
been accomplished. Wheels are scrapped only after a 
personal inspection has been made by the master me
chanic. It is now planned to reclaim many old wheels 
which were taken off and stored for scrapping prior to 
the installation of the automatic welding apparatus. 
· Welding is done at these shops in individual rooms 

specially built for the purpose. There are at present 
two automatic welding rooms and three for ordinary 
arc welding. One man, however, operates both of the 
automatic machines and has spare time besides. The 
doors of the welding rooms are heavily curtained and 
the insides are painted with G.E. No. 881 ultra-violet 
ray protective paint. An overhead trolley system with 
traveling chain hoists is used to transport heavy mate
rial to and from the welding rooms. It is felt that 
safety from eye injuries to other workmen and better 
quality of work by the welders result from having 
individual welding rooms. 

Another important phase of the r eclamation program 
being carried on by the railway is t hat of modernizing 
motor cases. -In particular it was desired to conver t 
the old type No. 101 motor.cases to the more up-to-date 
101-B2 type. The holes in the old cases were filled in 
by welding and rebored with U-in. diameter instead 
of 1-in. as before. The old U-in. hole for the armature 
housing was filled in and two new ones built up by 
bending a piece of ¾-in. iron to circular shape and 
filling with welding metal. 

All bearing fits and housing fits were filled in and 
then rebored. Gear case supports were built up by 
welding. New fields and rewound armatures were 
installed where needed. This reconstruction included 
the elimination of the old mica brush-holder insulators 
and made possible the use of a more modern type of 
brush-holder. 

Many motor cases have been reclaimed also by the 
Springfield Street Railway in its own shops. After 
the holes in the old cases had been fi lled with welding 
metal and all worn parts built up the contact surface 
of each half of the motor shell is carefully planed 
down. No equipment is available for doing this in the 
railway shop at Springfield, and such work is therefore 
sent out to a near-by machine shop. 

A novel jig is used in the process of reboring these 
motor cases. This consists of two pieces of ¾-in. sheet 
steel held together by other steel cross members, as 
shown in the accompanying sketch. The various pieces 
are riveted together. Holes have been made in the 
heavy steel to correspond with the holes to be drilled 
in the case. On account of the thickness of the material 
used in this jig no reinforcing plate is required around 
these holes. 

The method of procedure for this work differs mate
rially from that employed in reclaiming truck parts at 
Worcester, as already described. By means of the 
center strip the jig is bolted firmly to t he pole pieces 
of the motor case. The case is placed in a Lucas P reci
sion horizontal boring machine, as shown in t he 
illustration on this page, and the holes bored. About 
three cases, or one and a half motors, can be drilled 
in a day on this machine. More than 400 motors have 
already been overhauled in this way and put in good, 
serviceable condition. 

Ciment Fondu Proves Unsuccessful 
for Grout 

ARECENT inspection made by the Boston Elevated 
Railway of pavinP." laid on Main Street, Charles

town, Mass., and grouted with Ciment Fondu indicates 
that the grouting in between the blocks has dis inte
grated. When this paving was laid in September, 1923, 
the railway did not have on hand a sufficient quantity 
of Ciment Fondu to use it for the concrete paving base. 
It was, therefore, used only to cover the granite block 
surface. 

When the grout was mixed it was bluish black in 
color and oily or greasy in appearance. It flowed and 
worked liked ordinary cement. Equal parts of cement 
and sand were used in the mixture. The work was 
completed at 3 p.m. and by 8 o'clock the following morn
ing the pavement had the appearance of having set for 
three or four days. It was then firm enough to receive 
vehicular traffic. 

An inspection was made of this paving on March 29, 
1924, after it had been in service for 187 days. It was 
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found that the grout had entirely disappeared from the 
face of the paving blocks and from the joints between 
the paving blocks to a depth varying from ½ in. to ~-in. 
After the dirt which filled these joints had been re
moved it was found that the grout was chalky white in 
appearance and was easily scored with a pointed tool. 
It did not seem to possess the degree of hardness of 
ordinary portland cement grout. From the tests it 
would appear that this French cement is not adaptable 
for grout paving. 

In another instance, however, the railway reports that 
it proved more satisfactory. A small amount was used 
during the construction of a sewer, where on account 
of the tides and the inability of the contractor to keep 
the ground water below the level of the manhole inverts 
it was impossible to use ordinary cement because every 
tide washed it out from the joints. A small amount of 
Ciment Fondu was successfully used on three of the 
manhole inverts because this cement. sets so quickly 
that a fai.rly firm set was secured between tides. 

Compromise Joint Plates Made 
by Welding Shims to Angle Bars 
The Great Variety of Rails Which Were Used on a 

Small Railway Made a Difficult 
Repair Problem 

BECAUSE of battered joints it became necessary a 
short time ago to repair 3 miles of track on a small 

Southern railway. A miscellaneous assortment of mate
rial, including many kinds of rail, had been used in 
the original construction of this line, which had been 
sponsored by real estate men more interested in the 
development of a tract of land than in the construction 
of an electric railway. The great variety of rail sec
tions made joint repairs a difficult problem and the 
method finally decided upon was the use of compromise 
joint plates made by welding shims to angle bars. 

Although approximately four out of five of the joints
were composed of rails of different sizes, and a great 
improvement could have been effected by taking up, 
sorting out and relaying the rails, it was felt that such 
a method would be too expensive. So many kinds of 
compromise joints had to be made that it was out of 
the question to buy angle bars to fit. Moreover, it was 
found virtually impossible to weJ.d such bars satis
factorily to the rail. In many cases on low T-rail, and 
in all cases where the bar was too small for the rail, 
the top edge of the angle bar was hidden beneath the 
ba)) of the rail. The plan of turning the angle bars 
bottom side up and welding them in that position was 
thought to be unsatisfactory, because the fit was likely 
to be very poor with such a great variety of rails in 
use. To take up the rails and cut off the worn ends 
would have been very expensive. Moreover, with so 
many different sized rails in use, satisfactory joints 
could not have been made after the rail ends were cut 
off. But by using the rail in the same length as it was 
originally made and bringing the joints even by the 
use of shims a smooth running surface was attained at 
moderat~ cost. 

In order to make the joints tight in repairing these 
3 miles of bad track, shims of various sizes were used 
on top of or underneath the angle bars, or sometimes 
at both the top and also the bottom. The material 

used varies in thickness from nr to t\ in., and in width 
from U to H in. The top shim was welded to the angle 
bar after the joints had been made up, except in cases 
where the shim was wide enough to reach down on the 
inside and be held in place by the track bolts. In that 
case openings were cut in the edge of the shim the same 
distance apart as the bolt holes, as shown in the accom
panying illustration, and after the bolts were in place no 
movement of the shims was possible. The lower shim 
usually was welded either to the underside of the angle 
bar or to the base of the rail. Long shims used on the 
bottom were sometimes not welded but were cut about 
4 in. longer than the angle bar and the ends bent over 
after the joint had been made up. In this way they were 
prevented from working out endways when the track 
bolts loosened. 

At first thought it might be considered better practice 
to build up the head of the rail by welding rather than 
to use a top shim. However, it 
found that the end which needed a 
top shim was seldom badly 
battered, sometimes being -~-~- .. ,,,,,,,, 

For tho, Tot> !-hint a 
\\"Id" Plttf' of ;u .. t.al 
l l'l UMNI ttnd NotC'.hf'l'i 
Are Cut to A«"N>nuno -
date th., Tra.-k Bolt• 

entirely uninjured. There was often a difference of /11 in. 
in the thickness of the balls of adjacent rails. It was 
therefore decided to bring the rails into line ·by the use 
of shims rather than by extensive welding. In some 
instances the use of a top shim was avoided by cutting 
down a large angle bar to exact site with a blow torch. 

On open joints the welding was usually done during 
the heat of the day, the angle bars being left loose until 
the joint closed up. A week or so later the joints were 
tightened again. Special attention was given to ham
mering the weld during the application of the metal, 
thus hardening it and giving a better running surface. 

Where the angle bars were worn only on the top in 
the center, welding metal was added to correct thiff 
defect before the bar was used, so that the finished joint 
would have no tendency to sag. r;: 

Joints repaired by this method five years ago have 
remained i11 good condition on open track with the bolts 
heing tightened only three times. It was expected when 
this work was originally undertaken that it would be at 
best only a makeshift job. Accordingly, only the worst 
battered joints were built up with the electric welder, 
because the company had no grinder, but as the work 
progressed, the results were Inuch more satisfactory 
than could have been anticipated. The car wheels make 
but slight noise in passing over these joints, and the 
cars ride very smoothly. The use of this method has 
been extended, and the cost of fixing joints is less than 
it would be for labor alone to take up and re-lay the rail. 
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Commercial and · Research Department 
Feature Pittsburgh Organization 

A Distinct Sales Organization with Executive Powers Has Been Formed 
to Cover Fares, Service and Relations with the Patrons--Research 
Department Will Be Source of Data for All Other Departments. 

ON FEB. 1, 1924, the receiwirs of the Pittsburgh 
Railways were discharged, the property was re
turned to the Philadelphia Company and the rail

way reorganized along lines that would make it cor
respond more closely to a truly commercial organization 
of modern type. The two features of immediate im
port are the new commercial and research departments, 
the first to sell the goods ordered from the transporta
tion department and the second to serve as the data 
reservoir of the company .at large. The commercial 
department will be broader in scope than the pioneer 
American one of the Chicago Rapid Transit Company, 
while the research department is practically new in 
American electric railway organization. 

These changes are in accord with the ideas of Thomas 
Fitzgerald, general manager, who has long been on 
record as a believer in the doctrine that the words 
"public service" as applied to a railway mean the serv
ing of the public to the utmost degree consistent with 
financial stability. This doctririe he put into specific 
form some four_ years ago_ (see ELECTRIC RAILWAY 
JOURNAL, May 15, 1920) when he suggested that the 
correct basis for rewarding a mass transportation con
_cern is to pay it a profit in proportion to its popularity 
as a common carrier. The commercial department is 
the tool for making this modern conception of service 
effective. 

W. H. BOYCE COMMERCIAL MANAGER 

No understanding of the commercial department 
would be complete without scime sketch of the experi
ence of the personnel. W. H. Boyce, commercial 
manager, is no stranger to the industry. For many 
years he was' general manager of the Beaver Valley 
Traction Company, also a subsidiary of the Philadelphia 
Company. His work in the 'Beaver Valley in public 
relations, in safety pioneerin"g and iri fares is nationally 
known. Few managers have so largely enjoyed the 
confidence of regulatory bodies. One marvels at the 
celerity with which changes in rates have been granted 
to the Beaver Valley Traction Company, no matter how 
novel the kind of fare was at the time. Short-haul 
fares, weekly passes, emergency ticket rates, off-peak 
reductions on special days have been grantee} practically 
over night because of the. commission's experience that 
the applicant had at heart both the public and the 
investor's interest. This background is already proving 
invaluable in the larger sphere of the Greater Pitts
burgh district. 

As detailed on the "Personal Items" page of the 
April 15 issue, the commercial manager is assisted by 
a staff of men who are already familiar in detail with 
the Pittsburgh system. F. R. Cogswell corrie's "by the 
place of director of traffic promotion through his in
timate knowledge of Pittsburgh routes and travel 

habits. J. B. Donley, director of public relations, knows 
the press and the various city departments, whose co
operation is so desirable, a·s only a native can. C. C. 
Gillette as traffic agent supplements Mr. Cogswell in 
this wise: 

Cogswell says· that there is business to be obtained 
at such and such a time over such and such a route 
provided the transportation department has the men 
and cars available. Whereupon it is Gillette's part to 
determine whether suitable facilities can be provided 
by the transportation department, whether sufficient 

Directbr of 
Publici 

Secretary 

Chief 
Cl erk. 

Director of 
Public Relations 

Special 
Investigator 

Safety 
Engineer 

Organlzntlon Chart ot the Pittsburgh Railway• 
Commercial Department 

power is available, whether 1fieight will not interfere, 
etc. From this it will be seen that. the commercial 
department acts precisely Jike the sales organization of 
a private concern, sales and manufacturing functions 
being entirely distinct. •. 

Other· commercial department duties disclosed in the 
organization chart reproduced herewith are those rela
tive to adequate service, traffic solicitafton and investi
gation. J. E .. Davis, as chief of complaint adjustment 
work with the title of special investigator, has put this 
work on a much higher plane than hitherto, as may be 

· guessed from reading the details of his formal and 
professional education. 

In addition to the_ general _ticket agent, W. G. Stern, 
the commercial department will soon be expanded in 
certain other directions, close to public relations work, 
as will be revealed hi' due time. 

CONSTRUCTIVE WORK DONE FROM THE START 

For several years p~eceding the reorganization, 
Arthur W. 'Tli6ritpson, president, had spoken before 
numberless ·ci~ic bodies on the now effective traction 
agreement that would make the Greater Pittsburgh 
municipalities a real partner and co~manager in the 
enterprise of mass transportation. Through this work 
the general public atta_ined a high degree of under
standing and interest in the_ traction ·problem. It fol
lows that when the new management took hold the 
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public expected to see some tangible proofs of the 
company's sincerity. New cars were ordered and other 
improvements begun as had been promised, . but natur
ally enough there was a keen desire for immediate 
action in regard to fares and service conditions. 

~I& 
TV ..... 

-... .!.._ °1::t"" ..... 

tiotwa,,, 
~ ~ILi ~.=:.:ii::.~;.~~~~~ 

•1'-,._,,.,1..,_'11h._._.,.Na!th~Pwb-~. 
Wilde Ir. Latte twh eN H.-dl7 l! .... ,UAR.• 

c--,,ni41-c;,1u., C--'tht .. c,,, ,,.,. 

We Can't Take the Parks to the People 

But We Can Take The People 
To the Parks 

THE Chart above, from the splendid "Pafb" ~ of the Citizens Com• 
mittce on City Plan, shows how few Pittsburgh people are gettfogenjoy• 

ment from their lari:est and finest Parks. · .. 
Tlus Committee has found that ooly two-fifth& of the people live within 
a 1 J minute walk to the parks. 

We cannot bring th~ Parka to your dobr; but we can take You and Your 
Family tothegateaoftheParks, if you will take advantage of the following 

Lower Trial Fares 
haila6k' Oil Sumla,s. , 

Fn,m APRIL 13th io JUNE 29th lndusi,,.. 
': "· 0,s Sundays only from Ap,.i(13th to Jun~ 'l9th lnduliw the limit, Q/ the · 

present .. •~doJ • trons/n- issued on o 10 cent cosh Jan will ~ utmdftl to 
the limit, oj th,: ftr,t Jore so~. 10 that one 10c fare will toh you /ram an)' 
part oJ thejlut Jore sone ocrMs. the downtown 1ectlon to any pan of thf' fttst 
Jarr wnr on thr othrr sldr. On routf'..t which do not reach thr downtown di.J
trlct, n,ltc,t,(e,tron,Jers u'ill be u,nled tOJ)#m{t thil trip. 

The reiutar liMils of this "special• transfer iuued on• IOo ush day Ive, 
oont,,id.-rin, DowntOW'n Pittsbu,ih •tt • center, •re H lollowa: 

North Slde Dl1tTfct-Eatt Ohio Stred 
and Hetr•• ldand Bridce; Lowrie and '" 
Gudn<r;Sprin& Ganl<n Av..and Wicklin< 
St.;- RhifJe and Bumte St., .East St. and 
Stq,s near Suffolk St.. Lanark and Fine-
view; Perrysville end Lafayette; Irwin 
Avcnoe Loop; Bri&:hton Road and l1tand 
Avenue; C.titomia and Scdpick; Pmn• 
.ylvania •nd Bcavcr; Columbus and 
Fut-. 

Wnt End Dl1trlct-West Canon Sl:J't.et 
and C«ltNI; Stcubmpd Wtbuh; Mtin 
and Wtbuh. 

South Side & Sou1,,h Hills Dlttrkt-

RJVEJll\1iW 
Rouce., •.•••• . 

FRICIC WOODS 
Routu., •• "3,'4. 6i 

SCllt.'lL!Y PARK 
koutN 6l, '4, 61, .S., 
71, n. 7J, 7.5, 7l, 79, H 

GTandvlcw ond Onodo; P.R. of W, 1111d 
Wcttfield; West Lmaty Aw. and Brook. 
tide: Ave.; P.R. ofW. and Retlectorville; 

· Chalfont w,d Gearin&: Beltzhoo= and 
Char let; Wamn(ton and Ar!i.n(ton; South 
18th St. and Monastery; Eoot Canon 
oad South 25th SL 

EMt End Dl1trlct-&concl Ave. and 
Batet St~ruicr Strut Loop, Porbe:a St. 
Mld c.mep Library, FiM Mld Bdle
hdd Ava.. Center Ave. and Bi&elow 
Boulevanl; Liberty Av.. and 38th Strut. 
Pmn Ave. and J8th St::rttt; Butler and 
31th Sttcctl; Wylie and Erin Street. 

I , 

GR.'J\l>VIEW 
Route . ...••.••••••••• fl 

HIGIILA.'10 PARK 
ROUIN . •.,.. . . 71, 1J 

roiORTII SIDE PARI.S 
RoutN ... , J. 30 '4. 6, 7. • 
B, II, 13, If, IS 18, It 

You 1Patronage Wit/ Help to Make Thm Trial Fart> Pm,uzntnl 

PITTSBURGH RAILWAYS 
COMPANY 

. Comm,rcial' Dtpartmenf 
...,~,..,. J,. snd Esp.,.,/ Yowr IJtlJffl'1J ;,, Gttdln P,tr,burtlt .. m - . 

--
..\nno11n<"en1rnt- or Spe<"lal Sonday Fnrea:· to Take 

l,N11,le to the PttrkJit 

In appreciation of this feeling, the commercial de
partment has been .inaugurating various forms of relief 
as rapidly as the condition in. each case can be analyzed 
and the necessary material aids (such .as the printing 
of new transfers) arranged. The transfer situation 
has been . especially complicated because of the topdg
raphy of Greater Pittsburgh, intercompany relations 
and the necessity of dealing with a very large number 
of political units ranging from Pittsburgh CUy, with 
more than 600,000, to boroughs with only a few hun-
dred inhabitants. I 

One of the first jobs, therefore, has been to liberalize 
the transfer situation so that ther~ would be more 
consistency in the privileges granted both ways and to 
remove various inequalities that gave residents of one 
area much less freedom than their neighbors. As it 
would be a futile task to describe these transfer reliefs 
in detail, it will suffice to say that several score have 
already been granted. Each additional priyi!ege has 
brought many hundreds of persons into a friendlier 
state of mind toward the company and produced a 
willingness to be forbearing as regards other changes 
that will require more time and involve greater revenue. 

It may be remarked in passing that some of the 
transfer reliefs are of the sort on which it is possible 
to double back. This does not cause the commercial 

, department any deep concern, as both the traffic records 
•· and common sense indicate that the preponderant ma

jority of the riders have no interest whatever in dou-
bling back. In other words, the management does not 
wish to disoblige 100 legitimate users of a transfer 
because of five illegitimate users; neither does it be
lieve tkiat.it pays to set,twp,transfer ,cl).ecldng watchmen 
for every transfer misuser. 
. At any rate, the reven·ue r,eturn!, so far do not show 
that the finances of the company have bee~ impaired 
by restoring privileges of 11>re-war days. Few passen
gers were paying an extra fare,., , ~ince most persons 
had adjusted themselves more or less willingly to the 
more streiisful conditions. 

Another step that has been accepted as ·evidence of 
good will is the readjustment JJf certain zone limits. 
In the cas~ of a Carnegie !in~ .. a new transfer privilege 
has cut d9,'\Vn· the charge to Pittsburgh by a ·full one
zone fare. At McKeesport, a zone limit was extended 
to bring riders directly ip,to the heart of the business 
and amusement center. . The old limit did. -not force 
an extra fare from the riders, but did cause. them con
siderable annoyance in bad weather or when laden "'7ith 
shopping bundles. Likewise, other zon~ bound&ries 
have been shifted so that the limits would come at 
natural traffic points. In these and other fare studies 
.the department has been aided by Walter,,.'{11ckson as 
consultant. . ... 

A scanning of the passenger regulations showed some 
that could, be placed on a "dealer and customer" rather 
than a monopoly footing. The basic token fare of 8¼ 
cents is sold three for 25 cents. It may happen, some
times, that a patron brings two others along and wishes 
to pay for all three without the extra motions of handing 
a quarter to the conductor, getting three tokens, back 
and then dropping them into the box with due cere
mony. The direct action of dropping the quarter into 
the box is now permissible, the customer's convenience 
being held superior to a microscopic_ accounting error 
in the relative number of 10-cent cash and 8!-cent token 
riders. 
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A more common occurrence is the absent-minded 
passenger who drops too much money in the box. In 
this instance the management feels that its conductors 
certainly can be trusted a half dollar's 'worth anyway; 
hence the new regulation that conductors may refund 
at once any excess up to and including 50 cents. The 
only stipulation is that they turn in the forgetful cus
tomer's name and address. 

Mr. Boyce had gratifying success with this plan on 
the Beaver Valley. The daily Pittsburgh records show 

As for the probable popularity of the Sunday- reduc
tio·n, one instance is of interest. A woman called up 
the commercial department to make sure that the 
10-cent special really would enable her to reach a favor
ite church on the other side of town. She was de
lighted to learn that the 10-cent fare would cover the 
trip and added that this meant three companions as 
well. The oddest part of the story is that the limits 
of the week-day 10-cent special actually were liberal 
enough to make the same trip any day, but owing to 

PITTSBURGH RAILWAYS COMPANY PITTSBURGH RAILWAYS COly!PANY PITTSBURGH RAILWAYS COMPANY 

I 

ISSUED SY THE COMMERCIAL DEPARTMENT SO THAT 
YOU AND THE PUBLIC MAY KNOW 

ISSUE:D BY THE COMMERCIAL DEPARTMENT SO THAT 
YOU AND THE PUBLIC MAY KNOW 

ISSUED BY THE COMMERCIAL DEPARTMENT SO THAT 

YOU ANO THE PUBLIC MAY KNOW 

EFl"ECTIVE SUNDAY 1 APRIL 13th. 1924 
Th• loerd or Dinctors or the Pittsburch Skia and 

Cancer Foundation ban arranc•d ror a public •eetini At the nqu•s l o! t he Women ' • Co111aun lty 

AHOCiaUon or th• 27th Ward, the Brigh t on Road 

Short Line eill be axtended t o the terainus or the 

Throu1h Li ne al Wynhu rsl and Caiiromia AvenuH 

(Hi&h Bridge ) on Thursday, r ebruary Utb. 

and cont1nu1n, on SUNDAYS ONLY until June 29th, 192◄ . 

tit• lhits or th• s, arn tr&H!•r (•o•eti•ea called 

lOt! IIP9Cial) •ill be r•1ard.d u t h• end ot the rir•t 

tare zone. 

at Cameiie Lec ture Hall. Friday, April 11th at 

B:30 P. II, 

Tbls extensl® doubles the ruah hO\lr Hrwice 

Wtween l oode Run Avanue and H1ch Brld1a: pr.s.nt 

.Hrvice rroa the c ity is Hinbin-4 by UH or 

additional cars. 

By thh 1t ls H .J.nt that ror a 10 cent c'asb ran 

a passen1•r say ride frOII one elde of th• city to the 

other by the UH or t.hh tranerer . 

At thh Heting abla •peakan .-ill dieCWI• th• al• 

and obJect or th& Plt.taburc,b Foundation. 

• · H. Boyce, 

Coeurc i al Manager 

Th• purpos. or this uhnaioo for a t.rial period 

is to &iYe potroas an opporhnHy to Yhil parks and 

poio.h or Jot.er-est lo HCUon• or the cl ty other than 

our their boH•• and thereby sUeulate tb• Sunday 

traffic on ttrHt cars. 

Athnd"c• at this .. at.he dll e1'111tY aot only 

accaptuca oC our oblicat.100 to do ou.r part in halplni 

to ataap out tbie •coorc•. bu.t. alao our appreciat.100 

or the acrorts or thl• public spir1tad Board or Diractor!I 

ln behalf oC t.b• co■aunitiH arrlictad 

• 
PITI'SBURCH IU.IUAYS COMPANY 

Coaea:RCIAL DSPARTMEMT 

'PITTSBURGH RAILWAYS COMPANY 

COMMERCIAL DEPAKTMEMT 

ThrN!' San1pl~"' of th~ un1u~ L~tt~r!'i .. IHSuNl to EnlJ)loyttH of the YarlOU!!i 1-.lttsbnrgh SubHidinrle-s or th~ Phllade,lphla Con1pany 

that· the new rule is much appreciated by conductors 
as well as riders. It goes without saying, also, that 
the passenger is glad to get his money at once without 
being expected to visit the railway office. 

SPECIAL INTERURBAN THEATER AND PITTSBURGH 

SUNDAY FARES 

Two other instances of early constructive work on 
the part of the commercial department are the reduced 
fares put on for interurban and city riders during slack 
periods. 

On the two interurban lines round-trip theater-time 
t ickets are being sold at one and one-third times the 
one-way rate, provided the inbound trip is started at 
approximately 6 :30 p.m. from the farther stations and 
return is made the same night. So far the desired 
publicity and personal co-operation with Pittsburgh 
theater interests has not been worked out to obtain full 
benefits from these tickets, but in the meantime the 
patrons of these lines have something pleasant to say 
about the "commercial department," whose title appears 
on all announcements of the character described. 

Beginning April 13 the company is trying a "Sunday 
only" liberalization of the 10-cent crosstown fare. Or
dinarily, this special transfer is good within a rather 
restricted distance on each side of Pittsburgh center. 
The Sunday rate carries the user all -the way up to 
the limit of the one-fare zone if so desired. This rate 
will be in effect on all Sundays to June 29, inclusive. 
It is hoped that riding to the parks, to the churches 
and to family reunions will be especially stimulated. 
Sunday traffic in Pittsburgh is so far below everyday 
riding that a trial of this kind is quite logicaL 

absence of publicity she did not know this to be the 
case. As regards the Sunday innovation, the people of 
Pittsburgh have not been left in doubt, for the company 
ran half pages in the dailies for three days before the 
new privilege became effective. This particular adver
tisement stressed Sunday travel to the parks, but in 
other seasons the emphasis will be on travel to indoor 
entertainments or other edification. 

"So THAT You AND THE PUBLIC MAY KNOW" 

Not the least interesting example of the commercial 
department spirit is the style in which the different 
regulations are placarded and otherwise made known. 
Every effort is made to get away from the uncon
sciously arbitrary wording of so many railway an
nouncements. A feature in harmony with President 
Thompson's policy on the other subsidiaries of the 
Philadelphia Company in Pittsburgh is the broadcast
ing of a "blue letter" from the commercial department 
to the officers and petty officers of the affiliated com
panies, aside from the railway circulation of the same 
letter. The purpose of this outside circulation is to 
help these hundreds of men to give a satisfying answer 
to the inquiry of friend, neighbor or stranger on 'these 
changes. 

An important point about the "blue letters" is that 
credit is given to the customers for changes in regula
tions. Some of these blue letters are reproduced here
with, omitting a small picture of a street car which is 
printed on the blue letter just under the company name. 
In this simple way it is brought home to the man who 
reads the letter, whether at home or on the carhouse 
bulletin board, that the management is not above ac-
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cepting suggestions from its customers and its em
ployees and that when such suggestions are found 
acceptable due acknowledgment will be made. 

How PRESS AND PUBLIC SHOW APPROVAL 

Up to the present the transfer reliefs seem to have 
made the strongest impression on the public at large. 
An editorial approval was one · of the first signs, and 
this has been reinforced by · many letters, telephone 
calls and personal visits from individuals. It is remark
able, also, how large a proportion of the comments that 
reach the department in "these several ways is of a 
constructive nature. Very few demand an immediate 
return to a 5-cent fare and the additional ideal of a 
seat for every passenger every time. The average 
person is shown to have a pretty clear grasp of the 
company's financial problems as a whole. If he sug
gests a transfer here or a lower fare there it is gen
erally with an argument that his personal observation 
indicates that the company would make more money 
thereby. He has got over the idea that more money 
isn't a necessity. 

Many of these suggestions are being considered care
fully, for it is realized that the person who travels a 
given territory day after day has a viewpoint that may 
escape the professional operator. In any event, the 
collective wisdom of the riders and of the platform 
men is worth seeking and trying. 

It is true that none of the innovations hitherto made 
affects the majority of the riders. They are but the 
forerunners of bigger and better events. For such 
greater changes it is necessary to build up a foundation 
of public confidence. This is just what is being 
achieved. Each change or experiment is along the line 
of the public's desires. The change may not be impor
tant enough in itself to show a tangible financial result 
up or down, but it makes a new group of friends in a 
new part of the territory. 

Nor• are these friends being made only through the 
changes described. The handling of complaints by per
sonal calls .from men of culture and refined address and 
the' departiiient's courteous request that telephone com
plainants give· their name and address to permit the 
immediate mailing of refund tokens are policies bound 
to have a happy cumulative effect. Many persons are 
satisfied to turn in a complaint and let it go at that. 
Laborers and other patrons of limited means are ex
ceptionally"'pleased when they find an investigator call
ing in person because adjustment by telephone or letter 
was not practicable. · 

RESEA~CH DEPARTMENT TO BE GENERAL 

-DATA. SOURCE 

The research department, now being organized, with 
A. C. Spurr as research manager and A. H. Leschke as 
research engineer, as yet is not quite so advanced in 
staff and scope as the commercial department. Hence, 
a full description of its work is impossible. The gen
eral plan is that this department shall serve as a study 
and statistical organization for the other departments 
of the company. For example, as motor-bus operation 
is a live topic, this department is gathering all perti
nent data for submission to the motor-bus committee 
so that the latter can get at the subject without using 
time in digging for details. Such information is gath
ered partly from the printed page, partly by correspond
ence and partly by direct visits. A feature emphasized 

by Mr. Fitzgerald is that this department will have 
many opportunities to relieve the different departments 
of the disturbance of routine that arises when some 
particular report must be prepared in a hurry. Instead 
of pulling men away from their daily jobs, the required 
material can be requested from the specialists who know 
just where to look for the facts-whether outside or 
inside the company-and how to put them together to 
greatest advantage. Such a central bureau in the course 
of the year will save a great deal of repetition of labor. 

The relationship of the research to, say, the commer
cial department can be illustrated by just one item. The 
research department and not a clipping bureau reads 
the local newspapers that come to the office. Therefore, 
they are read with intelligence and between the lines. 
In this way the commercial department will be kept 
apprised of developments in building, in future exhibits, 
conventions, etc., and all other items that will assist 
the creation and increase of riding travel at a profit 
to company and community alike. 

Benefits of the Hospital Association 
Are Extended 

PLANS extending the benefits and activities of the 
Illinois Traction System Hospital Association to all 

the properties of the Illinois Power & Light Corpora
tion have been completed by trustees of the organi
zation. The name of the Illinois Traction System 
Hospital Association has been changed to Illinois Power 
& Light Hospital Association. 

The Illinois Traction System. Hospital Association 
was organized in July, 1907, by employees of the 
Illinois Traction System, now one of the properties of 
the Illinois Power & Light Corporation. It was formed 
for the hospital care and treatment of employees of 
the big interurban system, the workers paying each 
month a small assessment for dues. Deficits were made 
up by the company. 

In July, 1910, it was decided to extend the scope of 
the hospital association's I activities by adding death 
benefit and total disability features•: · 

The employees who were members of the hospital 
association were eligible to join the · fund providing 
they passed the required examination. 

The first assessment or dues for employee members 
amounted to $536, but the Illinois Traction and its 
subsidiaries added to the fund and made it possible to 
pay $800 for the first death in July, 1910. 

The management then announced that as soon as the 
dues or assessments amounted to $800 it would make 
up the difference and make -it possible to pay $1,000. 
The first $1,000 was paid in June, 1913. The death 
benefit and total disability fund has been paying $1,000 
for death or total disability from that time to date 
as the assessments or dues amount to more than $800 
each month. · 

The assessments and· dues for the hospital associa
tion as well as the death benefit and total disability 
fund are based on the monthly wages of each employee. 
Therefore, each contributes to this fund according to 
the amount of wages he receives, the higher salaried 
man, of course, paying the larger amount, but all receiv
ing equal benefits. 

·To make all of this possible the Illinois Traction and 
its subsidiaries, since the beginning of the association. 
have contributed more than $80,000. 
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:: Etjuipllleni' -Maintenance· Notes 
I 

Saving Expense of Night 
Storekeeper 

IN THE shops of the carhouses of 
the Los Angeleii Railway a system 

is in use which makes it unnecessary 
for each ·night mechanic. to draw his 
necessary supplies from the store
room. This saves the expense 9f a 
night storekeeper's salary. Each 
night mechanic has a separate locker 
and is assigned to definite work. 
For example, one man may have· 
charge of a certain amount of brake 
repair. His locker is then kept sup
plied with material necessary in his 
work. A card form is kept in a 
holder inside the locker door and the 
mechanic notes on this card the ma
terials he uses. Next morning the 
day storekeeper makes the rounds of 
the lockers and replaces _the articles 
which the card shows were used on 

Locker, \\0 here Night l\Ie~ha n lco Keep 
l\Iat e rla l s for Their \\0 ork 

the previous night. The storekeeper 
removes the card for his records and 
places a new blank in the holder. 

Forming Controller Tips 
· on Power Punch 

AT THE· Harvard shops of the 
.£l.. Cleveland Railway use is made 
of a 200,000-lb. power punch to cut 
and form the burning tips used on 
controllers. · 'l'he dies and fixtures 
a re so arranged that it is possible 
to cut the -tips with the proper bevel 
at the ends. After a sufficient num
ber are cut, a curved piece is in
serted in the die, which forms the 
individual piece to the proper curva
ture and at the same time offsets 
the end which . fits under the con
troller segment. 

On the base of the punch is 
mounted a grooved die into which 
the cutting and forming die fits. The 
rear portions of these dies are used 
for the "cutting off" operation, the 
copper bar being held in the proper 
position by two guides mounted on 
the base of the punch and by an 
elongated floor rest at some distance 
from the machine. In this operation 
it is necessary to turn the material 
over after each cut in order to give 
the proper bevel to each end of the tip. 

For the curving and offsetting op
er ation a concave die with a shoulder 
is fitted in the slot in the die holder 
attached ~o the base of· the punch, 
while a convex die is fastened to the 
punch head. The tips are placed on 
the concave die and are formed and 
offset .. by the pressure applied by 
the punch. · 

MATERIAL USED AT DIV. NO - ~4~-

..... 

LOCJ<DHO . .....J__ 

CAA frljUMal'.JU USED ON 

NUN&£l Cit.AA(.~ 

USED TO ACCT 

--,.--..,.. ..... -,,_,,,..._...=,~-,,......,-- == ~ 

4 __ ~tL .B.O.L.TS _ __ i48L "».. 4-62 "B 4]4 B Wl V --· 

4JL'B_1afUIU: .. S.tRl!l-lS {,51_ C 'A'l . C. 1.Z!. 'P. J 16 ~ -·-· 
----------1--·-· -- .. 

Cnttlnll' Cont r o ller Hurnl nll' T ip • o n 11 0-Ton 
::uedrnnleal l'uneh; :1,000 .\rr Cot nnd 

For med In 12 Hou r s 

With this adaptation it is possible 
for one man to finish 3,000 controller 
tips in 12 hours. Formerly the offset
ting operation was accomplished on a 
milling machine, on which only 75 
of the tips were finished in the same 
time. 

Testing Bea-.dngs for Loose 
Babbitt 

A COMMON method of determin
ing whether the babbitt lining 

of bearing shells is adhering properly 
is to suspend the shell and strike it 
a sharp blow. When bearings a re 
well babbitted a clear metallic tone 

Ann11ture Hearing In Position for T,-Htln g 
for Loose Babbitt on Hrooklyn

~Ianhattan Tran.~lt Systen1 

will result. The quality and clear-

-·---·--·- . --+-·-+·+-· I ··I- ,+···I -J[J I ] J · I ] ~:=~l~fe!~:n~
0

~~ ~~~e~~t~00: ~~n:!~: 
· ~ ,?j'. · S.---=·,./ pending the bearing. 

.__ ______ _______ ...,_ .. _ ..... _ffJUAL _ _ "_ .. _• _ .. ..::~_- __ ._ :..._._._·--_-'~_-:._~---_· -:...-:...::.::.==--J In order that uniform · results 
may be secured when testing 
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Dick--..Prescott -~. 
Hears Half 'ti Co11:versation 

' 
And a Visitt>r "Listens ln'·'. 

"MR. r.:1uLLANEY, we're not 
going to be able to get that 
car ready for the transpor

tation department today," said Steve 
White over the telephone in answer 
to the gruff inquiry from Thomas 
:\lullaney, the general foreman of the 
Consolidated's shop. 

The carpenter foreman's tone was 
not apologetic. In fact, it was just a 
little belligerent, and there was evi
dence of exasperation in the expres
sion on his face. Steve's tone and ex
pression made Dick Prescott feel un
comfortable, but they had been talking 
when the telephone bell rang and Dick 
therefore remained standing in the 
carpenter shop office. 

So tense was the situation that 
neither he nor Steve was aware of 
the presence of the rather reserved 
looking gentleman who stopped in the 
doorway as though to ask a question, 
and remained waiting for Steve to fin
ish talking. Neither Dick nor the sec
ond listener could.hear the other end 
of the conversation, but that emanat• 
ing from the little office was extremely 
significant. 

"Yes, Mr. Mullaney, I know yeu 
said you wanted that car out today, 
and we did all we could to get it out , 
but one of the boys made a mistake 
in getting a piece of work done in the 
mill." . . . • 

"That's true, there's been a Jot of 
mistakes made, but part of them have 
been due to the hit-and-miss way we're 
trying to do our work." .•• 

"You bet I do, Mr. Mullaney, and 
I'm not the fellow that's trying to 
pass the buck. I know I'm responsible 
for what goes on over here, but I've 
got to have some help in the office or 
I can't do a bit better than I've done. 
I'm getting to the place where I'm 
ready to throw up my hands." ... 

"No, I don't want to do that, Mr. 
Mullaney, but I can't stay here much 
longer and keep on taking the re5pon
sibility for slips when I know the 
trouble is not with me." ... 

"I think I do watch things as closely 
as I possibly can under these condi-

tions, but one man can follow only so 
much, and some of these things are 
bound to go wrong unless we get a 
little ,,more system for handling our 
work. , , . 

"Not at all! I don't want to load 
the shop up with any more red tape 
than necessary, but we'd save a lot of 
worry and mistakes if we planned our 
work a little ahead." ... 

"That's all true, Mr. Mullaney, but 
conditions are a lot different than they 
were 30 years ago, and unless we 
make some improvements we're goinl! 
to keep on having trouble, If you'll 
notice, the transportation department 
isn't doing things tike it did 30 years 
ago. All this talk about selling trans
portation, and these new ads they're 
running in the papers about giving 
service and calling the car riders cus
tomers and all that stuff, are a lot 
different than 30 · years ago. That's 
one of the things that's giving us trou
hle. The transportation department is 
trying to keep all the cars it can in 
service and we don't have as many in 
the shop as we used to. That's why 
we've got to change our methods to 
keep up with the new conditions, or 
we're going to ~ keep on having ~ the 
same troubles we've been having right 
along." .•. 

"Sure I will. I'm glad to hop to it 
and do all I can. In the meantime, I'll 
kind of lay out what I think we ought 
to do in the carpenter shop and rriill. 
I've been thinkin!l a lot about these 
old machines over here ever since we 
got up that dope for the ELECTRIC 
RAILWAY JOURNAL the other day, and 
I think we could speed up a lot and 
save our costs by puttin,g in a few 
new machines and replacing some of 
these old types. I'll get my figures 
together and be ready whenever you 
want to call a meeting." 

Steve White hung up the receiver, 
heaved a sigh of relief, and then on 
swiniting around in his chair, noticed 
for the first time the gentleman who 
stood in the doorway, showirig no out
ward evidence of the effect of the 
statements he had just heard. 

,;.. 

bearings in this manner a special 
bracket has been arranged on a 
bench in the babbitting department 
of the East New York repair shops 
of the Brooklyn-Manhattan Transit 
System, · on which the bearings are 
placed. The accompanying illustra
tion shows an armature bearing in 
position for testing. The end of the 
bracket is . rounded and is covered 
with several layers of canvas. With 
this method of suspending the bear
ing uniform results are obtained. 

Vise Handy on Drill Table 

MANY small parts are drilled in 
an electric railway shop, and if 

each one has to be clamped in posi
tion for drilling considerable time is 
taken. As a result it is quite com
mon practice for the operator to hold 
the piece on a block with his hand 
while drilling. This, howeve r, some-

Vise l\lounted on,Tnblc of nrlll Pre•• In 
Shops of the Pbllndelphln & 

\Vei-tt CheMter Company 

times leads to accidents and is tiring 
to the operator where a considerable 
amount of drilling is done. 

A vise mounted on the table of the 
drill press is found.to be a great time 
saver in the shops of the Philadelphia 
& West Chester Traction Company, 
Upper Darby, Pa. The vise is bolted 
to the center of the table so that it 
can be rotated independently and 
also can be moved as the table is 
swung about. This enables it to be 
placed in any position convenient for 
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drilling and small parts can be 
clamped in the vise and held firmly in 
an instant. More accurate drilling 
also r esults. 

Cast-Iron Axle Collars 
Replace Fiber 

THE Worcester Consolidated 
Street Railway, Worcester, Mass., 

has t r ied the experiment of substi
t uting a cast-iron piece ~ in. thick, 
shaped as shown in the accompany
ing sketch, as a substitute for the 
fibe r piece of !he same shape at-

J<'orm of Cast-Iron Axle Collar 

tached to the axle bearing collar on 
Standard 050 trucks. This piece is 
riveted to the axle bearing collar 
with ij -in. rivets. Steel was tried at 
first, but cast iron was found to 
give equal service and is cheaper. 
The increased life of this cast-iron 
wearing plate as compared with the 
fiber previously used has resulted 
in a material saving. 

Multiple Tool Post Expe-
dites Turning 

A SWIVE.L tool post capable of 
holding four cutting· tools is 

used by the Pittsburgh Railways on 
a 16-in. lathe when facing center 
bearings. 

Hook• H old th<' nrake L<'1·er• In Ca•e 
of H re ukage of a Conneetlng Pin 

~Clr,O ;ro 

~Clr,dfe 
b,ol<" 

~ ' 

'· 
~ 

z -~ -

In finishing such a casting it is 
necessary to use more than one cut
ting tool because -of the curvature of 
the bearing. Rather than change 
tools in the ordinary tool post, the 
proper ·tools are mounted on a swivel 
post. 

The swivel post is about 6 in. 
square with a tool groove around the 
sides. Set screws projecting through 
the upper edge into the groove hold 
the ~-in. tool steel at each corner. 
The post is mounted on a swivel 
which takes the place of the com
pound. It is locked in place at any 
desired position. 

This device is also used in turning 
operations as it reduces to a mini
mum delays caused by necessity to 
replace dull cutting points. In this 
use the tool post is simply turned 
around to the next position and the 
machining continued with another 
tool already in place. 

)ln ltin]e Tool Post on Enirlne Luthe C s ed in 1••ac-tng Center Hearing~ 

Safety Hooks 011 Brake 
Rigging 

T WO metal hooks attached to the 
underframes on double-truck 

cars are used by the Union Street 
Railway, New Bedford, Mass., as a 
safety precaution in case of the 
failure of some part of the brake 
rigging. This device, shown in an 
accompanying illustration, is some
what similar to that used by the Hol
yoke Street Railway, which was 
described on page 111, ELECTRIC 
RAILWAY JOURNAL, Jan. 19, 1924. A 
point of difference is that hooks 
made of steel strips are used instead 
of chains. A hook of this kind will 
hold the brake lever in case of break
age of a connecting pin or rod at one 
end of the car and prevent the brake 
rigging at the · other end being 
rendered useless. Another point of 
difference between the practice at 
New Bedford and that at Holyoke is 
that only a single tie rod is used 
between the brake levers. 

Novel Line Truck for 
Small Road 

A LIGHT line truck particularly 
well adapted to the needs of a · 

small company has recently been 
built according to plans which were 
prepared by the Nashua Street Rail
way, Nashua, N. H. A 1-ton Ford 
truck was purchased, and the body 
was built by the railway. As shown in 
the illustration, the sides have been 
equipped with hooks to carry exten
sion ladders, poles and long-handled 
tools on the outside. On the inside 
of the truck are carried short -han
dled tools, tackle, etc. The method 
of operation when making repairs 
to the overhead lines is to remove 
the ladder from its supporting hooks, 
place it against the side of the truck, 
fasten it firmly into position and 
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"'""" :'\laking Re1111lr. to the O,·erhend Li ne• t he Ladder h Tak en Oil" the Hooks 
or the Sn•hua Line Truck a n d :t'u,ten e<I In a Vertical l'osltion 

then extend it upward to a position 
where the workman can readily reach 
the overhead line. A convenient fea
ture of this truck is that the sides 
can be removed altogether and the 
body used for the transportation of 
flat material. 

Wearing Plate f or l\lotor 
Suspension 

T HE accompanying illustration 
shows a wearing plate welded in 

position to the face of the casting 
used on the truck to support the nose 
of the motor. This method is used 
in the shops of the Philadelphia & 

"'e.a ring l'lnte \\' el<le<I to the Truck ::notor 
Su•penslon Casting 

Western Railway. The wearing 
plate is ~ in. x 2 in. x 6 in. and is 
scarfed all around the edges to pro
vide space for the welding metal. 
This provides a satisfactory means 
of bringing the nose suspension to 
its original height, and by welding 
the plate in position there is no 
danger of its working loose. 

Oilers Increase Life of 
Bearings 

T HE installation of vacuum oilers 
on motors used by the Worcester 

Consolidated Street Railway and the 
Springfield Street Railway was be-

gun in 1921 and has been extended 
continuously since that time. At 
Worcester 568 have already been in
stalled and 732 more have been or
dered from the Railway Improvement 
Company. At Springfielp 560 have 
been installed and 476 more have 
been ordered. The chief advantage 
of these oilers has been their ability 
to lubricate the older types of motors 
which previously had an unsatisfac
tory oiling system. 

At the present time the railway is 
oiling car-s equipped with Ransom 
oilers on a 3,000-mile basis, whereas 
formerly it was riecessary to lubri
cat~ them on a 1,000-mile basis and 
at times even on a 500-mile basis. 
Aside from the efficiency of the oiler 
for lubricating, this apparatus has 
also the advantage of keeping dirt 
and grit out of the bearings. Both 
of the foregoing tend to increase the 
life of the bearing, although no data 
are available to show just how much 
this increase amounts to. 

New Equipment 
Available 

Babbitt Pots with Automatic 
Temperature Control 

;\ N ELECTRIC melting pot for 
fi melting and maintaining at 
working temperature soft metals and 
alloys such as solder, babbitt, lead 
and zinc is one of the recent develop
ments of the Westinghouse Electric 
& l\lanufacturing Company. This 
melting pot, which is made in two 
sizes, of 150-lb. and 750-lb. capacity, 
has thermostatic control that is 
claimed automatically to keep the 
temperature of the molten metal at 

any desired point between 450 deg. 
and 950 deg. Fahrenheit. A small 
electric motor controlled by a thermo
stat throws the snap switch on or 
off as the temperature of the metal 
reaches the high or low limit set by 
the operator, and an even working 
temperature is assured without fur
ther attention. 

The heating element and all its 
conections are mounted on the melt
ing crucible, which can be easily 
lifted out of its outside casing to 
make the element accessible. The 
outside casing surrounding the cru
cible is lined with an adequate layer 
of heat insulating material to reduce 
radiation losses and insure cool shop 
conditions. The control panel, which 
may be mounted in any convenient 
position, consists of magnetic con
tactors and suitable relays for open
ing and closing the line cii·cuit. An 
instrument panel, which is set up 
adjacent to the pot, contains the 
thermostat with temperature regulat
ing pointer, the push button switch 
for turning the current on or off. and 
a red signal lamp which serves as a 
warning in case the heat is left on 
accidentally. 

One of the advantages of the elec
tric melting pot is in connection with 

:Sew Automatkally Controlled Elcctrio 
:'lleltlng rot 
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the use of lead base babbitt. This 
metal is greatly affected by either 
overheating or pouring too cold and 
therefore can only be used where it 
can be poured at a constant. accurate 
temperature. With the t emperature 
control possible through the use of 
electricity for 'beating, the pouring 
temperature can be so closely regu
lated that the use of lead base bab
bitt is made possible. 

P~rtable Machine Cuts, 
Threads and Reams Pipe 

A NEW portable pipe threading, 
cutting-off and reaming ma

chine has been brought out by the 
Williams Tool Corporation, Erie, Pa. 
It has a handy self-contained grinder 
nnd is arranged for either motor, 
belt or hand driv~. · The motor
driven machine has a standard 1-hp. 
motor mounted on a hinged table in 

l'orta.ble Pipe and Bolt Threader 

sliding gears. A neutral position is Pneu1natic Drill Has 
provided so that the spindle may }:le • 
started and stopped without shutting Renewable Cylinders 
off the current. All gears are made ANEW size, light-weight non
of steel, machine cut, heat treated ,~ , · reversible pneumatic drill has 
and run in oil. The shafts ar~, 11r~cently been placed on the market 
equipped with long babbitted bear- f\iy the Ingersoll-Rand Company of 
ings provided with a self-oiling sys- New York. It is known as size D 
tern. and is suitable for ldrilling holes up 

The front gripping or driving fo !il'-in. diameter ·a1d reaming up to 
chuck is of the three-jaw, universal, ;fi-in. ,. diameter. The drill may be 
self-centering type. The carriage nttetl" with either breast plate, feea' 
ways are of extra · heavy seamless screw or grip handle, making it 
steel tubing, ground to size and adaptable.for a wide variety of work. 
polished. The way nearest to the op- The salient features of this device 
erator has gear teeth milled on its are the light-weight aluminum case 
surface, which engage a pinion shaft with steel bushings cast in all the 
for operating the carriage. The die bearing holes and in the throttle 
head and carriage are cast in one hole, cast iron cylinders which are 
piece, which prevents the head get- renewable and interchangeable, and 
t ing out of alignment. The carriage a special three-cylinder motor. The 
has six babbitt-lined bearings on the renewable cylinders are a valuable 
ways. feature, as any cylinder can be re-

The cut-off attachment is mounted 
on the rear of the die head and is 
operated by a screw and hand wheel. 
A V-block equipped with hardened 
tool-steel facings steadies the pipe 
when it is being cut off. On the cut
off attachment is pivoted the reamer 
holder, which is operated by a .lever. 
The tool bit used for reaming and 
chamfering is -h in. square. 

A geared rotary oil pump, located 
on the rear side of the machine, is 
driven from the intermediate shaft. 
The oil is pumped from a reservoir 
in the base of the machine through 
a strainer to the pump, being forced 
from there through a flexible hose to 
the die head where a three-way valve 
enables the operator to regulate the 
flow of oil. After flushing the dies 
and cut-off tool the oil drains back 
into the oil or chip pan under the die A x .. w Light-Weight I'neumatic nrm :\lade 

t he base, the power being trans- head, where it is strained before it 
by the Ingersoll-Uand Company 

mitted by belt to the driving pulley flows back into the reservoir for 
of the machine. A distinctive reuse. 
feature is the method of raising the A feature of this portable ma
motor to release the belt and stop the chine is a high-speed emery wheel 
machine by use of a demountable running at about 1,100 r.p.m., 
hand crank. Automatic belt adjust- mounted on the pulley shaft at the 
ment is provided. The machine can rear of the machine. The wheel, 
be converted to belt drive by remov- which is 6 in. diameter with ¾ in. 
ing the motor belt and driving di- face, is driven direct from the motor. 
rectly from either a line or a The design is such that when the op
countershaft. erator uses the emery wheel no 

The capacity of the machine is other part of the machine is running, 
. s uch that it will cut either right or giving full power to the motor for 

left-hand threads on pipe l in. to grinding. 
2 in., and on bolts from ~ in. to The weight of the machine com-
1 ½ in. inclusive. The machine will plete with motor and all standard 
ream the inside and chamfer the parts is 520 lb. A special die cabi
outside of pipe from :l in. to 2 in. net cast in the top of the pedestal 
T he longest thread that can be run provides a safe and convenient place 
at one chucking is 10½ in. for storing dies and for holding any 

The spindle has two speeds. These other small tools which are used on 
a re obtained by means of a set of the machine. 

placed easily and the motor made as 
good as new at slight cost. 

The total weight of the new de
vice, including breast plate and 
chuck, is 14 lb. Its over-all length 
is 15 in. At 90 lb. air pressure it 
operates at" 700 r.p.m. The three
cylinder motor has the rotating parts 
all accurately balanced, reducing vi
bration and wear and tear on the 
machine. The drill is said to be very 
economical in regard to the air con
sumption and cost of maintenance. 

The construction of this machine is 
very similar to that of the No. 6 and 
No. 600 drills which the same com-
pany brought out some years ago and 
which were suitable for drilling up to 
i -in. diameter. Every part is readily 
accessible for inspection and their 
success led to the new size with 
larger bore and stroke. 
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Associatiori News & Discl1ssi0Ils 

Accidents Analyzed and Elimination 
Discussed 

Mr .Storrs and Commissioner Higgins Contribute Papers at Confere~ce 
on Motor Vehicle Traffic at New Haven-Analysis of Connecticut 

Company Automobile Accidents Throws Light on 
Relation of Traffic to Accidents 

AT A Conference on Motor Vehicle 
Traffic, called by Yale University 

and held at the Sheffield Scientific 
School, New Haven, Conn., on April 9, 
10 and 11, two papers were read that 
dealt particularly with problems of 
transportation by public service vehicles 
on streets and highways. 

In the first, L. S. Storrs, president of 
the Connecticut Company, discussed the 
effect of congestion in downtown dis
tricts, due to automobiles, on the move
ment of passengers by street cars, 
and gave an analysis of accident statis
tics involving a car and an automobile. 
In the second paper Chairman R. T. 
Higgins of the Public Utilities Commis
sion of Connecticut spoke on automotive 
public service vehicles, with reference 
to state regulation. 

Mr. Storrs pointed out that automo
biles owned in Massachusetts, Rhode 
Island and Cor,necticut equal one-third 
of the total number registered in the 
world, outside of the United States. 
Increasing congestion works a hardship 
-on operatives by limiting the range of 
their movement between home and 
shop; it limits the supply of labor to 
industry, and it discourages shopping 
fo the business centers of our cities. 

Street cars are now carrying more 
people than at any time in the past, 
and there is a demand for constantly 
increasing facilities. The substitution 
,of cars of larger capacity is only a 
palliative. The real need is for more 
-cars, but their addition, with the ia
creasing number of automobiles, will 
make the congestion on our streets still 
·more acute. , 

In New Haven, 86 per cent of the 
passengers entering and leaving tlie 
,central area are carried on street cars 
comprising 27 per cent of the tota I 
vehicles. The other 14 per cent use 
private automobiles, comprising 73 per 
cent of the vehicles. The accident haz
.ard due to this congestion has received 
close study. While the monetary loss 
is of small importance as compared with 
·1oss of life or personal injury, it means 
an average expense to the electric rail
ways of the United States of 4.6 per 
cent of the passenger revenue, or $44,-
000,000 a year. In Connecticut it is 
below the average, being but 3 per cent, 
-or $400,000 annually. 

The total number of accidents on 
about one-third the mileage of the 

,country decreased from 1920 to 1922, 

while those involving automobiles and 
street cars increased 13 per cent. In 
Connecticut those not involving auto
mobiles decreased from 4,889 in 1918 
to 4,279 in 1923; the automobile cases 
increased from 3,505 to 5,258 for the 
same years. 

ANALYSIS OF ACCIDENTS 

Efforts to reduce accidents have taken 
the form of education of employees 
and, with the co-operation of the 
authorities, of school children, track 
relocation, cutting banks and brush at 
obscure road crossings, and introducing 
light-weight cars capable of stopping in 
a short distance. 

By requiring reports on all cases, 
even the most trivial, the company has 
records of eight times as many acci
dents involving cars and automobiles 
as were listed by the Motor Vehicle De
partment, to which only those involving 
personal injury or material damage 
must be reported. 

The following is an analysis of the 
5,258 reported in 1923: 

Accident 
Number 

Automobile turning out from curb, 
bit by trolley ................ . 

Automobile coming out of inter-
693 

secting street at motorman's right 281 
Automobile coming out of inter

secting street at motorman's left 
Automobile bit in rear, trying to 

pass moving car, same direction 
Automobile oolliding bead-on with 

car ...... .. ..... ..... ...... . 
Automobile bitting standing car, 

c:tcluding head-on . ... ...... . . 
Automobile sidewiping car, same 

direction .. , •..... .. ....... .. 
Automobile side..,iping car, op-

posite direction ..... .. ...... . . 
Automobile struck backing out of 

driveways or buildings ....... . . 
Automobile struck in rear by trol

ley, due to sudden stopping .••.. 
Automobile ran into moving trol-

ley car, fiame direction .. ...... . 
Automobile parked, hit by car .. , . 
Automobile hit at grade crossings 

298 

522 

HO 

698 

624 

506 

92 

375 

224 
588 

17 

Per 
Cent 

of 
Total 

13. 3 

5.5 

5.5 

10.0 

6 . 5 

13.2 

11. 8 

9.7 

I. 7 

7. I 

4.2 
11. 2 
0.3 

Total..... . ....... ... ...... . 5,258 100.0 

The preponderance of accidents due 
to carelessness on the part of the auto
mobilist is noteworthy. The largest 
number are those occurring when auto
mobiles were pulling out from the curb, 
probably due to the frequent neglect to 
give a signal. On wide streets this 
type of accident practically vanishes. 

Vehicular congestion in the central 
portion of our cities leads to numerous 

minor accidents, mostly to pedestrians; 
it affects all residents who have occasion 
to visit the business districts, and war
rants most careful consideration by 
expert examiners. 

A survey in St. Louis showed 9,842 
vehicles entering the business district 
daily, while parking area is available 
for only 2,500. In Chicago 51.3 per cent 
of vehicles entering the Loop district 
are autos carrying 18.9 per cent of the 
passengers. Two per cent are street 
cars carrying 74 per cent of the pas
sengers. Figures for New Haven have 
been given, from which it appears that 
86 per cent of passengers are being in
convenienced for the other 14 per cent 
who average not over 1.75 per auto
molri.le. 

COMMISSIONER ADVOCATES Bus AND 
TRUCK REGULATION AS MEANS OF 

REDUCING ACCIDENTS 

Mr. Higgins · pointed out that the 
automobile has established its per
manency in the transportation field, in 
recognition whereof the Connecticut 
Legislature in 1921 declared motor 
vehicles operated in such manner as to 
afford transportation similar to that 
afforded by street railways to be com
mon carriers and subject to public 
regulation. . 

Under this act bus routes have been 
established totaling 672 miles, mostly 
in suburban and interurban territory. 
Operation has been authorized of 239 
cars, touring and bus types, in addition 
to 53 buses operated by street railway 
companies. 

It would be unwise seriously to im
pair the usefulness of railroads an<l 
railways, which have demonstrated their 
necessity in the activities of our coun
try, by allowing destructive competi
tion. But the public service motor 
vehicle will become a still more im
portant agency in intrastate, and sqme
what in interstate, transportation of 
freight and passengers, because of 
improvement in mechanism and flexi
bility of service. 

They should then be under public 
regulation and control. At present only 
the jitney is under such control, while 
the numerous freight trucks are without 
any public regulation. 

Under its broad jurisdictional power:{ 
the commission has prescribed rules, 
the violation of which may be followed 
by revocation of certificate. This cir
cumstance has been a strong incentive 
to careful operation. Since the law 
went into effect, July, 1921, there has 
been but one fatal accident, and that 
one not due to the jitney operator. 

Motor vehicle transportation should 
come under state control, and even 
where interstate traffic is involved the 
control should be by co-operation of the 
regulatory bodies of the two or more 
states interested. 
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American Association News 

Introducing Traction Tom 
BY LABERT ST. CLAIR 

Director of Advertising, Committee of One Hundred, A.E.R.A. 

T RACTION TOM, a new figure in 
the electric railway field, is being 

introduced to the industry by the adver
tising section of the American Electric 
Railway Association. 

Tom has been given a permanent as
signment as the representative of all 
the electric railway employees in the 
United States to tell the public some
thing about the traction business in the 
language of the worker behind the 
guns. He. is to appear on posters, in 
newspaper ads and other channels. 

Samples of posters and newspaper 
cuts already have been sent to all elec
tric railway companies in the country 
and manufacturer members of the · as
sociation.. They are ready for distri
bution. A series of newspaper adver
tisements is being prepared and will be 
ready within another week. 

Tom is the outgrowth of the poster 
series called "The Men Behind the Elec
tric Railways," recently distributed by 
the Committee on Co-operation of 
J\Ianufacturers. That series proved a 
popular one, some 200 electric railway 
companies using it, and reports from 
them indicate that the public read the 
posters with interest. 

In creating Traction Tom an effort 
has been made to reflect in his face the 
spirit of courtesy and enthusiasm which 
is manifest in progressive electric rail
way employees throughout the country. 
It is the conviction of the manufac
turers' and the publicity committees 
that Tom's friendly countenance will 
carry the real message of the electric 
railways to the riding public and 
arouse a keener appreciation of the 
work that the employees are doing in 
providing safe, comfortable rides for 
customers. 

Tom's introductory remarks, through 
Truth, a clip-sheet issued by the asso-

ciation, epitomize fairly well his pur
pose. This is what he says: 

"I am Traction Tom. I speak for 
the 500,000 workers in the United 
States who draw pay, directly or indi
rectly, from the electric railways. 

"We are a very important part of a 
great industry that is on the come-back 
road after some hard knocks. 

"We are out to boost the electric 
railways because they are necessary 
and because without them our jobs just 
wouldn't be." 

It is hoped that in addition to using 
the standard material which is pre
pared by the association's advertising 
section companies will localize Tom to 
the fullest possible extent. The best 
good can be obtained from using him by 
tying him up locally with current 
events through his comments on them. 
Tom really should be made a sort of 
browsing salesman for local electric 
railways, and the closer he gets to home 
with his comments the more valuable 
he will be. 

Here's a sample of one of the news
paper ads now being offered by the ad
vertising section, which shows the 
chatty sort of text that Tom's face 
seems to fit: 

"I Liked That City-The Cars 
, vait for You" 

"I was down in J\lemphis, recently, and 
an old friend of mine told me how her 
mother always swore by a certain big city 
in the eastern part of the United States. 

"For a long time the old lady never 
mentioned any specific reason for liking 
the town, and, finally, after she had bragged 
and bragged about the place, my friend 
asked why she liked it. 

"•,veil,' she explained, 'the street cars 
always wait for you there.' 

"Probably the old lady, like many per
sons, thought man)· electric car men run 
away from customers purposely. 

"They don't. In fact, If they did and 
the boss found It out, their jobs wouldn't 
be worth much. Sometimes my buddies 

overlook folks and pull away from them. 
But none of them ever does it purposely. 

"If you ever think they do, write the 
boss. He and the rest of us will appreciate 
It. 

"But please make all the haste vou can. 
,ve men have to keep a certain ·schedule 
with our cars just like steam railroad 
engineers, YOU know. TRACTION TOM." 

Full details regarding Traction Tom 
and how.to use him will be supplied by 
the association if you will just drop 
it a line. 

Heavy Traction 

A MEETING of the heavy traction 
committee of the Engineering 

Association was held at New York on 
April 15. The sub-committee on revi
sion of the bibliography on heavy elec
tric traction, H. F. Brown, chairman, 
reported that it had been decided that 
the bibliography should be held to a 
selected list of publications. Professor 
Warner, who is in charge of the re
vision, has done some considerable 
preliminary work. A proposed classifica
tion of the index was presented for 
consideration of the committee, and a 
number of changes were suggested. 
The entire matter was referred back to 
the sub-committee with instructions to 
proceed along the line of its report. 

Mr. Armstrong was appointed chair
man of a sub-committee on branch-line 
electrification, to obtain data on self
propelled cars, Diesel-electric gas
electric, and battery locomotives'. 

A report of the sub-committee ap
poin!ed to study train operation, with 
particular reference to articulated 
trains, was presented by its chairman 
J\Ir. Sinclair. A drawing has been pre: 
pared showing the various articulated 
trains built or proposed. 

Mr. Daus, chairman of the sub-com
mittee to study methods of connection 
between cars, has prepared a question~ 
naire on methods of coupling, including 
air and electric circuits. It is the in
tention to send out this questionnaire 
to all railways operating trains. 

Members present were J. C. Davidson 
chairman; A. H. Armstrong, H. F'. 
Brown, Morris Buck, A. H. Candee 
representing H. W. Cope, A. H. Daus, 
J. H. Davis, J. V. B. Duer Norman 
Litchfield, J. 0. Madison, J. j_ Sinclair, 
L. S. Wells, C. R. Harte, sponsor, and 
G. C. Hecker of association head
quarters. 

FOLKS, MEET "TRACTION TOM" TRACTION TOM SAYS: 

"TRACTION TOM" 
w._-,,-b fw tN h•ll-millon .......iu,,. Mlntif,..f 

wi~ Uri.~ railway Wu.try. 

Tom is THE voice of the five
hundred thousand workers in 
the electric railway business
car men, trackmen, factory em
ployees. He walked into our 
office, the · other day, a11d said: 

"People want to know more 
about their car rides--who and 
what's behind them. I can tell 
thepi. Give me a chance." 

He has it. Here---in his own 
way-- Tom will tell you many 
interesting things you will be 
glad to know. 

"TRACTION TOM" 
•ho tpeak1 for tl.t 9-lf.milfioa worlten Jd.nlifiecl 

widi lMeNetric rui,..,,. h4wt,y 

We try to please our 
patrons by-

Carrying folks safely 

Doing our own parking 
Saving money For our 

riders 

Is it any wonder that 
80% of all local travel 1s 
on electric lines? 

I THANK YOU/ 

Two Sam11Jes of th~ "Traction Tom" Serie~ of rofo;t erR J>ut, Out by the .Ad,·erti~lng Section of th e ~\,E.H.A. 
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The NewS of the Industry 
Engineers Report at Detroit 
Underground Lines Suggested for Use 

Downtown with Super-Highway 
System of Suburban Feeders 

Daniel L. Turner, consulting engi
!1eer, and John P. Hallihan, engineer 
m charge for the Rapid Transit Com
mission of Detroit, recommend under
ground lines in downtown Detroit and 
~urface lines. on. private right-of-way 
111 suburban distncts. This plan is· sug
gested as the backbone of the future 
transit system. Based on the engi
neers' report the commission has also 
recommended a system of 217 miles of 
super-highways with a width of 204 
ft. The report of the engineers con
taining these recommendations has just 
been made public. It follows a report 
on financing rapid transit, which was 
published in this paper Dec. 8, 1923. 

T):ie present report submitted by the 
engineers relates to the district outside 
the built-up portion, referred to as that 
part between the 6-mile and 15-mile 
circles. The subway system for the 
city of Detroit will be covered in a 
r~port to be issued later. The sugges
tion for the proposed super-highway 
system has been discussed and con
sidered with the officials of the 
communities that it would affect di
rectly. 

The engineers point out that Detroit 
is now being strangled because of lack 
of streets. It is believed by the engi
neers that by 1950 Detroit will prob
ably extend out 11 miles from the 
p~esent center. The proposed super
highway system is designed to serve 
an area more than three times that of 
the present city and that area is almost 
entirely outside of the Detroit of today. 
The. super-highway district is definitely 
outlined. In the 204 ft. super-highways 
there will be a central space of 84 ft. 
for the exclusive use of rapid transit 
lines on rails. Tunnels underneath the 
rapid transit tracks and the expre~ 
motor lane will give access to either 
side of the street for pedestrians as 
well _as motor vehicles. The rapid 
transit and express motor services will 
not be subjected to any crossing inter
ferences. 

At a rapid transit station, the rapid 
transit and motor express lanes would 
be elevated to permit tunnels for inter
~ecting t~affic. The upgrade would aid 
m retarding rapid transit cars as they 
approached a station, while the down 
grade on the other side would aid in 
ac_cele!ating the cars. Passengers 
ahghtmg from rapid transit car'5 
~ould descend a stairway at the sta
tion, pass to the tunnels underneath 
and. reach the side of the highway. 
Rapid transit lines would dip under or 
cross _over the intersecting line. As 
s~ch Imes apl?roached the built-up sec
t10ns of the city they would dip under
ground and thus reach the heart of 
the city. 

A plan is being drawn up .by P. J.M. 
Hally, counsel for the commission and 
a bill is to be submitted to the Legis
l~ture. wh!ch would create a transporta
tion district and permit the levying of 
an annual tax of one half mill which 
would provide from $1,250,000 'to $1. 
500,000 annually for the purpose ~f 
acquiring the right-of-way for the 
super-highways. 

The super-highway, it is claimed will 
also supply rapid transit on rails i~ the 
future at the cheapest eost to the 
community, even including the cost of 
the right-of-way necessary. The cost 
of constructing the permanent way of 
a four-track rapid transit line on the 
super-highway, out exclusive of real 
estate and equipment, it is estimated 
will be about $1,100,000 a mile, wherea~ 
a subway would cost about $5 500 000 a 
mile. At the start, the rep~rt ~tates 
only two-track lines will be required'. 
They will suffice ·· until the city has 
spread out beyond the 10-mile limit. 

The report further states that inside 
the city, where existing streets control, 
only underground or elevated lines can 
be considered, with the underground 
line preferable. 

Fifty Buses for Cleveland 
A fleet of not less than fifty buses 

is to be operated by the Cleveland 
Railway to supplement electric railway 
service in Cleveland. Announcement to 
this effect was made by John J. Stan
ley, president, on April 16, when the 
company formally asked the Ohio State 
Public Utilities Commission for a cer
tificate of convenience and necessity as 
required by the Ohio state law. ' 

The ~ppl!cation of the railway fol
lowed dismissal by the commission of 
the request of the Cleveland People's 
Motor Bus Company for similar permis
sion. A hearing on the Cleveland 
Railway's application has been set for 
May 29. 

The buses will be of the double-deck 
type. They will be used over five 
routes_, part of which will parallel rail
way Imes. The rate of fare will be at 
least 10 cents, according to the com
pany, and may be double the present 
railway fare in Cleveland which is 6 
cents cash, with a 1-cent charge for 
transfer. 

"It is the idea of the company to 
a~tract to the motor bus automobile 
riders and not street car riders," said 
Joseph H. Alexander, vice-president of 
the company. "We hope to ~nduce 
pe_oJ?le to _ride the buses instead of 
dnvmg their own automobiles to busi
ness: Our bus plans call for quality 
service." 

The routes will run from the suburbs 
of Lakewood, East Cleveland and 
Cleveland Heights, along boul;vards 
and some along streets now covered by 
street car tracks. They will all end at 
the Public Square. 

Legislature in Review 
Some Outstanding Accomplishments of 

New York Ilody Reviewed Briefly 
-Tax Committee Bill Killed 

The Legislature of New York State 
in_ annual session adjourned April 10: 
will be remembered for having passed a 
25 per cent income tax reduction law 
good for 1924 only, for having enacted 
a home rule enabling act for citie~ 
n:iade mandatory upon it by constitu
tional amendment, for the passing of 
a compromise transit bill affecting 
transportation in the city of New York 
for having committed the state to ~ 
policy of the ultimate expenditure Qf 
$300,000,000 for grade crossing elimina
tion and $100,000,000 for the construc
tion of new buildings and improve
ments by the issue of bonds if con
stitutional amendments passed at this 
session are approved at a subsequent 
legislative session and receive the 
favorable vote of the people and for 
having consistently refused t~ adopt a 
system of public utility regulation and 
plan of municipal operation of as 
radical a nature as was ever presented 
to a legislative body. 

The general amendments to the 
transportation corporations law in
tended to simplify the procedure of 
forming utility corporations and func
tioning under the statute introduced 
during the closing days or' the session 
by Senator Fearon, failed to be re
ported for consideration, but it was 

· anticipated that this subject would go 
over for another year and the bill was 
introduced to show progress of the 
committee and get something tangible 
before the public so that the interests 
affected would have opportunity to 
study the proposed law. 

HOME RULE ACT PASSED 

The home rule enabling act W'lS 

finally passed as a new consolidated law 
instead of being made a special act. 
It will give to municipalities a certain 
~~gree of regulation over public util
!ties, and th~ fear that the courts might 
interpret this power so as to give New 
York City power to intervene in transit 
matters is responsible in no small de
gree for the final compromise reached 
in relation to this subject. 

Among the bills in the Governor'., 
hands as thirty-day bills may be men
tioned: 

The Ga.-njost bill (Assemhly Print No. 
1650), amending Section 53-a Public Sen·
lce Commission Jaw by providing for the 
electrification of railroad!! In the cities ot 
Yonker11 and Mount Vernon. 

The McGlnnles bill (Assembly Print No 
1863), making a n addition a1>propriatlon 
of $3,500,000 toward the construction of 
the New York-New Jersey vehicular tun
nel. 

The Davison bill (As11embly Print No 
2241 )_. a,:ldlng n ew Section 26-b general cor: 
porat1on law. by providing preference In 
payment of judgments recovered In actlon11 
for torts against [lUblic ser,·lce corporations 
shall be giYen In liquidation of atl'airs of 
the corporation. 
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The Russell bill (Sep.ate Print No. 546) , 
extending for one ye11-r from date of pas
sagri ·''of bill· the operat1on of th~ street 
railway line of the Nassau Electric P.all
road known as the Park Avenue line with
out exchanging transfers. 

The Fearon bill (Senate Print No. 1280), 
amending the railroad law and stock cor
poration law, authorizing a domestic rail
road corporation to Increase or reduce its 
capital or capita! stock pursuant to Section 
37 stock corporation law. 
, Thl Davison bill (Assembly Print No. 
2304 ). amending the tax law, in relation 
to the payment and distribution of corpora
tion franchise taxes. 

The Legislature amended the work
men's compensation law reducing the 
non-compensated period after accident 
from seventeen to seven days, increas
ing the death benefits for accidental 
death and increasing the number of 
payments during the healing period 
after injury. 

Noticeable among the recommenda
tions of the Governor which was killed 
was the proposition to create a disin
terest!'!d commission of experts to study 
the entire tax system of the state, to 
devise ways and means of relieving 
public utility corporations from un
equal assessments and to suggest a 
plan which would provide a staple 
source of revenue for the support of 
the schools. As a substitute for this, 
the Davenport-Sheridan tax committee 
was continued, with an additional ap
propriation of $25,000. 

I.R.T; Will Reduce Wages 
Five per Cent 

Announcement was made by Frank 
Hedley, president of the Interborough 
Rapid Transit Company, New York, 
N. Y., that because of increased ex
penses in operatiun and loss of pas
senger revenue a 5 per cent reduction 
in wages is proposed for July 1. 
This reduction would bring the wage 
scale back to that in operation two 
years ago. At that time the men ac
cepted a decrease of 10 per cent. Last 
June· the wages were increased 5 per 
cent. · According .to Mr. Hedley this 
increase of last June amounted to an 
increase in -Operating expenses -of about 
$1,250,000 for ·the year. N6tification 
of the wage reduction was made in a 
circular to the men which said that the 
company could not buy its supplies 
cheaper, could not get further reduc
tion in rental and could not borrow 
more money while its business was in 
the present condition. No statement 
has been made ,through the brotherhood 
of the Interborough employees. 

--
Final Hearing on Fares in 

~Connecticut on June 2 
Another· snag in the fare settlement 

in Connecticut was struck at the re
sumption of the hearing before the 
State Public Utilities Commission in 
Hartford on April 14. At the conclu
sion of the hearing officials of the 
Connecticut Company were ordered to 
report the details of operation expenses 
to the commission not later· than May 
12. A final hearing will be held at 
Hartford on June 2 after an allowance 
of three weeks for those opposing the 
fare increase to study the data. 

Meanwhile fares will remain as at 
present, with tokens at the rate of three 
for 25 cents for. all lines in the State 

except those in Bridgeport. There the 
rate of two rides for 15 cents will be 
continued under commission order until 
the entire question of fares for the 
State has been deeided. Attorney 
Watrous for the Connecticut Company 
wanted the fare in Bridgeport to be 
raised at once to three rides for 25 
cents. 

Edward G. Buckland, vice-president 
of the New York, New Haven & Hart
ford Railroad, which owns $40,000,000 
of stock of the Connecticut Company, 
asked that the Connecticut Company be 
permitted to earn a fair return upon the 
value of its' property devoted to thr. 
service of the public. The earnings of 
the Connecticut Company are given 
elsewhere in this issue. 

Capital Traction Employees 
Receive a Two-Cent Increase 

The board of arbitration, by a vote 
of two to one, has granted the employ
ees of the Capital Traction Company, 
Washington, D. C., an increase of 2 
cents an hour. William Knowles 
Cooper, chairman of the board, and 
Stanton C. Peelle, the company's repre
sentative, voted for the increase, while 
Representative Tague of Massachusetts, 
for the men, dissented on the ground 
that the advance was not sufficient. 
The men had petitioned for a flat in
crease to 70 cents an hour. The agree
ment fixes the following schedule for 
the Capital Traction: First three 
months, 52 cents an hour; next nine 
months, 56; thereafter, 58 cents. At 
the present time both the employees of 
the Washington Railway & Electric 
Company and the Capital Traction 
Company are receiving 50, 52, 54 and 
56 cents. It was roughly estimated 
that the increase would add between 
$65,000 and $70,000 a year to the com
pany's payroll expenses. No action has 
been taken yet on the scale of the 
Washington Rail~ay & Electric Com
pany's employees. 

Two Bus Ordinances Offered 
in New Orleans 

Commissioner Paul H. Maloney of 
the Department of Public Utilities oi 
the city of New Orleans, La., has of
fered two ordinances to the Commis
sion Council calling upon the New Or
leans Public Service, Inc., to operate a 
bus service on the streets not now 
served by railway lines in the upper 
and lower sections of the city. This is 
in keeping with the recommendations 
contained in the Beeler report, which 
has not as yet been adopted by the 
Commission Council. The delays inc;i
dent have occasioned the residents of 
that area, a thinly-settled portion of 
the city, great discomfort and incon
venience to reach the street cars. 

The officials of the company are re
ported to have expressed themselves 
as ready and willing to meet the re
quirements of the city, in so far as 
single-deck buses are concerned, but 
allege that the spreading branches of 
the big oak trees, in the outlying dis
tricts, may make it impractical and 
hazardous to use double-deck buses on 
the routes. They assert that the buses 
will be in readiness for operation 
within sixty or ninety days. 
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Ni9~ty-Cent Rate Asked 
Thin Is l\laximum Rate Requested in 

New Cleveland Contract Dating 
from l\lay 1 

Motormen and conductors of the 
Cleveland Railway, all of whom are 
affiliated with the Amalgamated Asso
ciation, have filed a formal demand 
for an increased wage. 

The men are now getting 55 cents an 
hour for the first three months' service, 
57 cents an hour for the next nine 
months, and 60 cents an hour after the 
first year. They are asking 85, 87 and 
90 cents an hour. The highest previous 
wage scale paid by the company in 
1921 wa_s 70, 72 and 75 cents an hour. 

In addition to the wage increase the 
men also make the following demands: 

"'orkday in the week as near as J>osisible 
straight eight hours. 

Pay on regular runs based on eight 
hours. minimum. 

Time and a half over nine hours. 
Sixty per cent of runs laid out inside 

nine hours. 
Thirty per cent Inside twel\•e anrl a half. 
Ten per cent inside fourteen. . 
Fifteen minutes' extra pay for twt>lve

and-a-half-hour completion. 
Thirty minutes' extra pay for thirteen 

hour completion. 
Forty-five minutes' extra pay for 1hirteen

and-a-half-hour completion. 
Hour extra pay for fourteen-hour com

pletion. (1'lany runs are now dlvirled be
tween morning and evening rush travel.) 

Union to have voice In altering "chedules 
to shorten runs and hours. 

Eight-hour runs and time and a half on 
all Sundays and holidays. 

Eight-hour runs at ten-hour 1>ay at night. 
Regular crews to get time and a half 

for extra runs. 
Six-hour minimum pa)· for "trippers." 
Breaks or layoffs In regular runs to be 

paid for as platform time up to on" hour. 
Allowances for reporting, whether or not 

assigned to duty. 
Thirty minutes' extra pay for making out 

each accident report, 
One day o!I' ill eight with pay. 

- Two weeks' vacation each year with pa)·. 
Five cents an hour extra for instructin~ 

ne,v crews. 
Company to furnish change for con

ductors. 
Passengers who report trainmen to be 

compelled to make deposit to reimburse 
him for time lost In Investigation if charges 
against him are not sustained. 

Heating of all cars from Oct. 15 to April 
15, instead of from Nov. 1 to April 1. as at 
present. ·. 

Ten minutes' layover a ~end of every trip 
and comfort stations at end of every line. 

Trainmen under suspension to he reliP\'e<l 
of punishment . If ,asked to report during 
time of suspension. 

Pay for the ten minutes time for' report
Ing required of all crews before starting 
day's work. 

John J. Stanley, : president of the 
company, said to grant the demands 
would increase the payroll $5 ,000,000 
a year and necessitate a 10-cent fare. 

The present agreement between the 
company and the union calls for arbi
tration of the men's demands. Ap
parently because the men did not get 
all they asked for a year ago, they are 
also asking to have the board of arbi
tration changed 'from a three-men body 
to one composed of five men, two to 
be named by the company, two by the 
union and the fifth to be appointed by 
the Governor of the State in case the 
four cannot agree. Under the present 
plan the umpire is appointed by the 
local federal judge. 

The present agreement expires }lay 
1. A prolonged dispute appears likely 
over the question of changing the com
position of the board of arbitrators 
from three to five members. 
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No Opposition to Buses 
in Rensselaer 

An informal hearing was held at the 
City Hall irt the city of Rensselaer 
April 15 at which General Manager 
Murphy of the United Traction Com
pany appeared and explained the route 
on which the United Traction pro
posed to substitute bus transportation 
for trolley service) The company pro
poses to abandon railway service on the 
Broadway-Akin Avenue line in that 
city. This hearing was called by the 
Common Council to get an idea of 
sentiment before the introduction of 
any ordinance. 

No opposition developed at the hear
ing to buses being substituted for trol
ley service. 

The Capitol District Transportation 
Company, Inc., Albany, N. Y., was r e
cently formed to operate stage or 
omnibus routes in Albany, Rensselaer 
and Saratoga counties. It has a cap
ital of $100,000. The directors and 
subscribers are Leonor F. Loree, New 
York City; William H. Williams, Lyon 
Mountain, N. Y., and Harry B. Weather
wax, Albany, N. Y. The attorney is 
John E. MacLean, 598 Broadway, Al
bany, N. Y. 

This is a subsidiary of the United 
Traction Company formed to make ap
plication for the operation of buses 
and trackless trolleys in Rensselaer and 
Cohoes. The attorney is attorney for 
the United . Traction Company and the 
Delaware & Hudson Railroad. 

Detroit Will Try Trackless 
Trolley 

The Department of Street Railways, 
Detroit, Mich., will carry on experi
ments with one of the latest models of 
trackless trolleys which is expected to 
arrive in the city shortly. 

The type of trackless trolley which is 
to be tried out is of large capacity, 
carrying approximately as many pas
sengers as one of the one-man cars 
now in use on certain lines in Detroit. 
It has been announced that several of 
these cars will '.be purchased if the trials 
prove such equipment to be adaptable 
to Detroit's needs and conditions. They 
will be for use in the outlying districts . 

Subsidiary Bus Company For~ed 
A certificate of public convenience 

was granted recently to the Valley 
Motor Transportation Company of -East 
Liverpool and Steubenville by the State 
Utilities Commission at Columbus, 
Ohio. The Valley Motor Transporta
tion Company is a subsidiary of the 
Steubenville, East Liverpool & Beaver 
Valley Traction Company. The com
mission extends to the company the 
right to establish and operate bus lines 
in East Liverpool and Steubenville. 

The company at the present time is 
maintaining bus service on the old 
River Road line between the Diamond 
and the Mulberry Street junction and 
also along the Lincoln Highway be
tween Pleasant Heights and Stop 55. 
A bus is also operating on the La Belle 
View line in Steubenville. , The com
pany began the operation of buses on 

the Pleasant Heights and River Road 
lines immediately upon settlement of 
the car strike about a year ago, when 
it took over cars which had been pur
chased by the Ceramic City Motor Car 
Company. 

Washington Fare Measure to Be 
Included in Appropriation Bill 
Although hearings have not been 

concluded by the Senate District of 
Columbia committee on the bill seeking 
to force a 5-cent fare in Washington, 
Senator McKellar, author of the 
measure, has practically abandoned his 
effort to secure action on a separate 
measure and has served notice that he 
will make an attempt to have the pro
posal attached to the District of Colum
bia appropriation bill as a rider. The 
approp;:iation bill is expected to reach 
the Senate about May 1. 

The l\:lcKellar 5-cent fare bill is op
posed by the Capital Traction Company, 
the Washington Railway & Electric 
Cvmpany and the Public Utilities Com
mission of the District. 

Jitneys Cease Operation 
in Houston 

In accordance with the terms of an 
ordinance jitneys ceased operation in 
Houston on March 31. Prior to that 
date a petition had been filed by several 
jitney drivers seeking to enjoin the city 
from enforcing the ordinance, but the 
city attorney answered by filing a gen
eral demurrer which was sustained by 
the district judge. The attorneys for 
the jitney drivers gave notice of an 
appeal to a higher court, but as yet no 
date has been set for the hearing. 

The Houston Electric Company began 
its increased service on March 28, and 
on the morning of April 1 was fully 
prepared to handle the additional 
traffic. The company is now operating 
three 29-passenger Yellow Coach buses 
in all-day service and six during the 
rush hours over the route of the former 
Austin jitney line. 

The only changes necessary in the 
operation of the railway system to care 
for the jitney riders, and to prevent 
congestion in the downtown district, 
was the addition of extra cars, rerout
ing of three lines in the business sec
tion, and the use of street collec_tors. 

Eastern Massachusetts. Carries 
Dash Signs to Attract Business . 

In testifying before the Senate com
mittee, Senator McKellar took the posi
tion that the franchise contracts of the 
two corporations provide for a 5-cent 
fare. He says that the return allowed 
by the Public Utilities Commission is 
based on excessive value. 

Officials of the two companies have The Eastern Massachusetts Street 
shown that the income of both railways Railway, Boston, Mass., has been carry
had decreased steadily since the war ing dash signs on its cars for the pur
ended. While the Capital Traction pose of attracting more business to 
Company last year earned 7 per cent, the railway. The posters are 21 in_. x 
plmt, on its fair value as fixed by the 13 in. in b~ue, red, maroon and /freen 
Public Utilities Commission the Wash- type, carrymg such messages as Park 
ington Railway ~ Electri~ Company you;. :orries at horn~!" "Travel by t~ol
fell far below this figure. The two . ley, Snow ahead-store auto and use 
corporations combined earned less than trolley," "The street car stops near _all 
6 per cent on their combined fair the shops," "Shop by trolley and keep 
values. out of the auto ja_m," and "Travel br, 

The present fare in Washington is 8 trolley fo~ _convemenc_e and economy. 
cents •cash, or six tokens for 40 cents. The pubhc1ty c:impa1gn was , sta!ted 

just before Christmas. Each of the 
signs was carried about two weeks, 

Operators Tell About One-Man 
Cars to Help Dayton 

City Attorney J. B. Harshman of 
Dayton, Ohio, has returned to Dayton 
from New York City, where he went to 
inquire into the use of one-!nan cars. 
Upon the application of Attorney_ J. 
Sprigg McMahon, of the law firm of 
McMahon, Corwin & Landis, represent
ing the railways in Dayton, the deposi
tions of a number of the electric · rail
way operators in the East were taken. 
Among those who were examined were 
C. W. Kellogg of Stone & Webster; 
C. E. Morgan, Brooklyn; E. M. Walker, 
Schenectady; John E. Duffy, Syracuse. 
E. J. Murphy, chief statistician of the 
American Electric Railway Associatio·n, 
corroborated the testimony of the rail
way officials. An ordinance intended to 
prohibit the use of one-man cars in 
Dayton was passed some time ago, but 
enforcement of its provisions has been 
delayed. It is said now that the situa
tion will probably be solved by an 
arrangement being put into effect under 
which both one-man and two-man cars 
will be permitted to operate under a 
definite arrangement which will fix the 
hours of use of each class of vehicle. 

with two signs on each car. 
The effect on riding is not known as 

yet; however, a large number of favor
able comments ftom people in the terri
tory have been received by the com
pany, a fair indication that the dash 
signs have done some good. 

Conferences on Wage Matter 
Scheduled in East St. Louis 

Officials of the East St. Louis & 
Suburban Railway and its East St. 
Louis Amalgamated employees will 
confer· regarding a new wage scale to 
take effect when the present contract 
expires on May 1. A decision to ask 
for an increase in wages was reached 
at a meeting on April 10. 

The present wage scale in East St. 
Louis provides a maximum of 56 cents 
an hour for suburban men, 54 cents 
for city men and 58 cents for operators 
of one-man cars. Men employed three 
months or less get 45 cents; for the 
next six months, 48 cents, and' at the 
end of nine months 53 cents. After a 
year they receive" the maximum pay 
for regulars. Conductors and motor
men in St. Louis are paid a maximum 
of 67 cents an hour. 
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News Notes 

the belief that it will help toward mak
ing the Chicago Surface Lines a model 
for the transportation world. The 
premiere contained some twenty pages, 
including stories on "Measuring Power 
Consumption," "Strong for Accident 
Prevention," and "Caring for the Eyes." Providence Council Opposed to Fare 

Increase._ The Common Council of J n addition the readers were given a 
few laughs in the selection of some real P rovidence, R. I., recently concurred in 

a resolution directing the city solicitor jokes. 
to appear before the Public Utilitie3 Fares Increased in Texas Towns.
Commission to oppose any increase in The City Commission of Denison, Tex., 
fare for the United Electric Railway has granted the application of the 
until the fa re zones are extended to the Texas Electric Railway, which operates 
city line. In the annual report. of the local service in Denison, for authority 
company it was intimated that the rail- to increase the fare charged in Denison 
way would soon petition for increased from 5 cents to 7 cents. The applica
fares. tion set forth that the company found 

it impossible to maintain efficient serv-
Offices Moved.-The Chicago Surface ice with a 5-cent fare. The company 

Line!!, Chicago, Ill., is moving some of will sell four fare tokens for 25 cents 
its offices from the eleventh floor of the and will grant one-half fare for all 
Illinois Merchants Bank Building to the students where books of tickets are 
fourteenth floor of the newly completed purchased. A similar increase was 
section of the building. After April 14 granted by the City Commission at 
the executive offices will all be on the 
fourteenth floor and the address will be Sherman, w.hich is also served by the 
231 South La Salle Street. Texas Electric Railway. 

Fares Lowered.-The new manage- Six-Cent Fare Extended.-The City 
Council of Richmond, Va., has again 

ment of the Hornell Traction Company, extended the 6-cent fare privilege to 
Hornell, N. Y., has reduced the fare the Virginia Railway & Power Com
from 8 cents to 7 cents. Some time pany for its Richmond lines. Ordway 
ago it was announced that the line Puller, chairman of the Council com
would probably discontinue service be- mittee on streets, promised action on 
cause of financial difficulties. Later it the franchise of the Virginia Railway 
developed that the bondholders voted & Power Company within the next sixty 
to have the interest of the company days. The franchise requested by the 
turned over to Raymond Page and W. company would combine all of its vari
C. Whitaker. One of the first things ous contracts with the city, expiring 
the new management did was to reduce at various times during the next ten 
fares in the hope of regaining patron- years, under one agreement. Mr. Pul
age. )er said he would at a later date issue 

Committee Appointed to Formulate a detailed statement explaining why 
Plan.- Another step in the solution of there has been delay. · 
the Spartanburg traction muddle was Baseball and Transit Guide in One.
taken on April 9 with the appointment Dates for New York City baseball 
by the Chamber of Commerce of a com- games are included in a pamphlet rc
mittee of prominent unbiased citizens cently issued by the Interborough 
to study the situation and advance a Rapid Transit Company, New York. 
plan that would be acceptable both to The pamphlet, called "Ride on the Open 
the city and the South Carolina Gas & Air Elevated," contains a map which 
Electric Company. The Chamber of is designed primarily as a guide for 
Commerce officials believe that the patrons on elevated lines. Some vain
present inadequate transportation facil- able pointers on both local and express 
ities are a distinct disadvantage to the service are included as special features 
growth of the city. of the "L" service. When the ' reader 

Bus Line to Replace Railway.- wearies of traveling from Brooklyn lo 
Announcement has been made that the the Yankee Stadium or the Polo 
Public Service Railway, Newark, N. J., Grounds he can look over the schedule 
plans to tear up its tracks in Scotland of the Yankees and Giants "at home." 
Road, south of Central Avenue, Orange, Co-operation Brings Better Traffic 
and operate a bus line between Morris Results.-Co-operating with the police 
Avenue and the carhouse ~t Washi?gton department and practicing double
and Dodd Streets, that city. I_t 1s ex- berthing instead of single-berthing at 
pected track r~moval work _will s~art , the corners, the Grand Rapids Rail
as soon as defimte assurance 1s received way, Grand Rapids., Mich., has suc
fro_m the county that the freeholders are ceeded in cutting the rush-hour time 
gomg to pave _and take over the road through the business section of the city 
between l\Iorris S~ree~ and Central from thirteen to eight minutes, accord
Ayef!ue. The bus !me 1s to be started ing to L. J. DeLamarter, vice-president 
w1thm the next. month. and general manager. Loading plat-

Debut of Surface Service Magazine. forms at several corners have greatly 
- Because the company feels that there aided in the time saving, particularly 
has been developed a widespread and since the platforms have been length
genuine interest in the activities of the ened to accommodate two cars. The 
Chicago Surface Lines it has started double-berthing enables two cars to 
the publishing of a company pamphlet move forward at the same time. As a 
called "Surface Service Magazine," further help police have been permitted 
which will aim each month to discuss to wave on cars against the traffic lights 
public questions an"d will disseminate when such move will expedite keeping 
news and ..:omment of special local in- the street clear. This is practiced 
terest. The publication will broadcagt especially when cars turn on to the 
the work of all departmental units in avenue from side streets. 

Rate Case Closcd.- The rate case of 
the International Railway, Buffalo, 
N. Y., before the Public Service Com
mission on the application of the city 
authorities of Buffalo for a return to 
the 5-cent fare, has been closed and the 
evidence is now being considered by the 
Public Utilities Commission. At the 
final hearing before the commission 
counsel for the International Railway 
asked dismissal of the city's application 
and approval of the company's request 
for an 8-cent city fare. A 7-cent fare 
with four tokens for 25 cents is now 
being charged in Buffalo. 

Commission to Settle Dispute.-The 
State Corporation Commission of Vir
ginia ha~ been asked to settle the 
dispute between the city of Norfolk 
and the Virginia Railway & Power 
Company over lines operating in 
Edgewater, a suburb of Norfolk. The 
city contends that the line is essen
tial, but the company claims that 
it cannot be made to pay and should 
be abandoned. About a year ago 
the commission was asked to settle 
the controversy, and recommended that 
an attempt to reroute the line be made. 
For the last ten or twelve months both 
parties have discussed the matter but 
without reaching any agreement satis
factory to both, and the result is that 
the commission has been asked to take 
a hand again. 

Wages to Be Arbitrated. - Having 
failed among themselves to reach an 
agreement on the wage question, the 
Trenton & Mercer County Traction 
Corporation, Trenton, N. J., and its 
employees have submitted the wage 
matter to arbitration. Albert S. Richey, 
Worcester, Mass., has been selected to 
represent the company, while James H. 
Vahey will appear for the men. 
Messrs. Richey and Vahey will choose 
a third arbitrator. The agreement be
tween the company and men expired 
on April 1. As a result of conferences 
issues covering most of the working 
conditions have been adjusted, but the 
wage question remains unsettled. 

Given a One-Year Perrnit.-The At
lantic Coast Transportation Company 
has been offered by the Asbury Park 
Board of Commissioners a one-year 
permit to operate buses at that place. 
To secure the permit the transportation 
company must agree to a 7-cent fare 
with transfers, conduct a ten-minute 
schedule and agree to permit the city 
to sanction the type of bus, which must 
be uniform. The Atlantic Coast Trans
portation Company, which is operated 
by the Atlantic Coast Transit Company, 
is capitalized at $100,000. 

B.-1'1. T. Publishes Map for Guidance. 
-A new map and guide to all Brook
lyn-Manhattan Transit lines has been 
published by the Brooklyn-Manhattan 
Transit Corporation. It was distributed 
for the first time at the opening night 
of the Brooklyn Industrial Exposition 
on April 5 to visitors at the B.-M. T. 
booth. The map and guide will be 
placed conspicuously in all the com
pany's cars. The map is folded so as to 
be convenient to carry in pockets or 
handbags. The subway lines are 
printed in black and the elevated lines 
in red. On the reverse side of the map 
is a complete guide with the names of 
the stations and hours of service. 
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Ill~ Financial and Corporate 
111~1 

net saving for the year was approx
imately $78,293. 

With respect to the valuation, Mr. 
Wells says that on June 4, 1923, after 
more than four years of work on the 
valuation of the property in charge of 
the receiver, the Missouri Public Serv
ice Commission handed down its deci
sion and order, fixing as of Jan. 1, 
1919, the value of the property of the 
United Railways (including property 
of the Florissant Construction, Real 
Estate & Investment Company) at 
$52,838,110, and that of the Missou~i 
Electric Railroad at $781,949. Peti
tions by both the city and the company 
for a rehearing are still pending before 
the courts, but developments since Mr. 
Wells made his report appear to ihdi
cate a settlement out of court. 

St. Louis Net Higher 
Increase of $296,653 for 1923 Shown 

Over the Result for 1922-Conges
tion Becoming a Problem 

Net income of the United Railways, 
St. Louis, Mo., for the year 1923 in
creased $296,653 over the year 1922. 
For 1923 the net was $809,745. For 
1922 the net wa•s $513,092. Gross oper
ating revenue increased $489,889, from 
the sum of $19,963,555 in 1922 to $20,-
453,445 in 1923. It is explained in the 
printed report of the company for the 
year t hat all of the underlying bonds, 
aggregating $6,100,000, mat~red Oct. 
1, 1923, and that the St. Louis & Subur
ban Railway general mortgage bonds 
matured April 1, 1923. It is further 
explained that the St. Louis Transit 
Company bonds mature Oct. 1, 1924, 
and the default in payment of the 
underlying bonds created a default in 
the United Railways general mortgage 
bonds due July 1, 1934. No interest 
has been paid on any of the bonds 
since Oct. 1, 1923, but interest has been 
accrued on the books to Dec. 31, 1923, 
at the rates provided by the mortgages 
or extension agreements. 

No payments were made during the 
year on the liability of $2,396,321 for 
mill tax due the city of St. Louis, this 
amount being the balance of judgment 
obtained by the city against the com
pany for mill tax to Dec. 31, 1918. 
The interest on this judgment, however, 
has been accrued on the books to Dec. 
31. 1923, and the current mill tax has 
been paid regularly. 

Provision for depreciation, renewals, 
etc., aggregated $1,500,000 for the year 
1923, this amount having been fixed by 
a ruling of the Missouri Public Service 
Commission. Charges against the de
preciation reserve during the year ag
gregated $788,998 and consisted prin
cipally of reconstruction of track and 
roadway, and retired equipment. 

The surplus of the · company as of 
Dec. 31, 1923, stood at $4,275,573, 
made up of a balance of $3,377,773 aH.d 
$897,800 of additions during the year. 
The balance sheet of the company 
shows among the assets $5,341,160 of 
United States government bonds and 
treasury notes. · 

R<>lla Wells, the receiver, points out 
t hat the total taxes and street paving 
costs for the year 1923 amounted to 
$2,287,048, or 0.781 cents per revenue 
passenger. In his review of the affiairs 
of the company the receiver explains 
quite fully the improvements carried 
out. Thus during the year 26.82 miles 
of track was reconstructed or renewed, 
fifty new cars were built, 113 cars were 
remodeled, shops and shop equipment 
were improved and the power supply 
augmented. . · 

Mr. Wells says that the difficulty of 
operations in so-called "congested dis
tricts" has become more acute. He says 
that both the efficiency of the service 
and the expense of the company have 

been affected by allowing automobiles to 
be parked indefinitely in those districts, 
the lack of proper regulation of so
called service cars, the increasing num
ber of passenger automobiles and 
freight trucks, and especially the per
mits granted by the Board of Public 
Service to buses to operate over certain 
of the heaviest lines of the street car 
traffic. Thus he says that the number 
of reveue passengers in 1923 (al
though seriously falling off in the latter 
part of the year) was 2.31 per cent 
greater than in 1922, and the largest 
in any year in the history of the com
pany. On the other hand, for the pur
pose of improving the service, the car
miles increased 3.22 per cent, but due 
to the congestion mentioned the car
hours increased 4.35 per cent and the 
average miles per hour decreased 1. per 
cent. 

During 1923 the work of equipping 

STATEMENT OF EARNINGS OF UNITE D 
RAILWAYS, ST. LOUIS 

1923 1922 
Revenue from transporta-

t ion . , .... ....... . . . . .. $20,220,765 $19,740,118 
Revenue from other rail wlly 

operations. . .. .. . ....... 232,679 223,437 

Groes operat ing revenue . .. . $20,453,445 $19,963,555 

Current operating expense 
and depreciation . .•...... $15,123,183 $14,895,508 

Taxes..................... 1,832,602 1,845,722 

Total operating expense, 
depreciation and taxes .... . $16,955,785 $16,741,231 

Income from operation . .... $3,497,659 $3,222,324 
Non-operating income .. .... 225,700 202,830 

Groae income ... . •.. . . ... . 
lntereat and miscellaneo\18 

$3,723,359 $3,425,155 

ebo.rgea . . ....... . . . .... 2,913,614 2,912,063 

Net income for the year . . ... $809,745 $513,092 

TRAFFIC STATISTICS OF UNITED · 
RAILWAYS, ST. LOUIS 

1923 1922 
Revenue paasengers .... ...• 292,671,781 286,076,475 
Tranefcr pa88('ngers. .. . . . . . 155,343,193 152,261,868 

Total passengers .. ....... 448,014,974 438,338,343 

Percentage of revenue pas
sengers using transfers . . . 

Average fare per passenger 
(including transfers) . .... 

Average fare per revenue 
passenger ... ....... .... . 

Passenger car-mi Jes ..•..•.• 
Hevenue passengers per car-

mile ..•. •... . ...... . •. . 
Total passengers per car-

mile ........ .... ...... . 

53.08 53 . 22 

4.50c 4.49c 

6. 89c 6.89c 
45,652,714 44,229,300 

6. 41 6. 47 

9. 81 9. 91 

passenger cars with Economy watt
hour meters was completed. This work 
was begun in 1922. Mr Wells says 
that the results have been very· grati
fying. The total cost of installation 
(including equipment for testing and 
maintenance) was $105,944. The sav
ing in power consumption per car-mile 
measured at the cars was 8.6 per cent 
and at the power house primary switch
boards 5.8 per cent. On the latter basis 
the gross saving in cost of power was 
approximately $112,690. Liberally de
ducting a depreciating charge of 10 
per cent on equipment and 7 per cent 
interest thereon and all costs for oper
ating meters, maintenance, wages of 
instructors, inspectors, and cl~rks, the 

Tidewater Line at Birmingham 
Sold Under Foreclosure 

Sale of the Tidewater line to the 
National Power & Light Company for 
$750,000 and the assumption of bonds 
and debts amounting to $1,675,000 was 
made by J. S. Pevear, special master, on 
April 15. The sale followed the nego
tiation of an agreement between rep
resentatives of the company and the 
members of the City Commission at 
Birmingham, Ala., permitting the re
routing of the line with a considerable 
amount of track abandonment. The 
purchase is presaged on the agre.ement 
being carried into effect by the city by 
April 19. The property was bid in for 
the National Power & Light Company 
by F. B. Odium, acting for L. B. Hatch, 
who purchased the properties of the 
Birmingham Railway, Light & Power 
Company for the same concern. 

Elimination of seventy-two railroad 
crossings at grade was effected by the 
track abandonment consented "to by the 
members of the City Commission at the 
conferences. Changei;; agreed to by the 
City Commission, it is stated, will per
mit the Tidewater line to be made an 
integral part of the railway system and 
will enable the company to operate the 
portions of the line retained under the 
agreement on a self-sustaining and per-
haps a profitable basi~. . 

Operation of the T1dewatE:r l!ne has 
been in the hands of the B1rmmgham 
Railway, Light & Power Company and 
later in the hands of the receivers for 
several years. The line, according to 
officials of the company, has just about 
broken even on operation expenses, but 
has lost about $40,000 a year in depre
ciation of tracks and equipment. Lee 
C. Bradley and Mr. Pevear, co-receivers, 
stated to city officials that unless an 
agreement could he reached that would 
enable the reorganized company to take 
over and operate the useful portions of 
the line on a self-sustaining basis the 
entire line would have to be junked. 
The City Commission originally de
clined to consent to the changes asked, 
which are in the main the changes 
which were consented to in the agree
ment just adopted. Commissioner .Wil
liam L. Harrison wrote a letter offer
ing the line to Henry Ford, but was 
later advised that Mr. Ford was not 
interested. The agreement was reached 
when the company representatives met 
the city's terms on through service, 
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additional paving, the $75,000 payment 
for franchise revisions and track 
changes, and consented to retain cer
tain trackage on the western end of the 
line which had originally been included 
in the plan for abandonment. 

Stockholders Seek Dissolution of 
Northumberland Property 

1 Stockholders of the Sunbury, Lewis-
''burg & Milton Railway, Sunbury, Pa., 
have voted to petition the court for a 
decree of dissolution of their corpora
tion. With this action consummated, 
the property, which consists of a rail
way between the Sixth Street Junction, 
in Northumberland, of the Sunbury & 
Northumberland Street Railway and a 
point at the western end of the classifi
cation yards of the Pennsylvania Rail
road, also in Northumberland, will be 
turned over to a trustee for sale. This 
line has been operated under the same 
management as the Sunbury and Selins
grove lines. 

The question of providing transporta
tion for about 4,000 Pennsylvania Rail
road employees, between the west end 
of the yards and the trolley junction, 
has not yet been solved, although a 
proposal has been made for establishing 
bus service between the two points. 

U. S. Supreme Court Acts 
in Clark Case 

The United States Supreme Cdurt 
has declined to review the decision of 
the Court of Appeals of Franklin 
County, Ohio, which awarded a ver
dict to Augusta M. Slaymaker and the 
Columbus Railway, Power & Light 
Company against E. W. Clark & Com
pany, and others. Without comment, 
the Supreme Court on April 14 denied 
a petition for certiorari which would 
have brought this case on appeal be
fore it. 

Deficit in Honolulu in 1923 
The Honolulu Rapid Transit Company 

had a deficit in 1923 of $33,585. The 
total revenue from all sources in 1923 
was $988,928, compared with $989,521 
in 1922. Operating expenses in 1923 
were $618,708 as compared with $602,-
757 in 1922. Passengers carried showed 
an increase of 5½ per cent over 1921 
and an increase of 2 per cent over 1922. 
The report of the company for the year 
refers to the bus service started in the 
Kalihi district on Aug. 16, 1923. From 
that period up to Dec. 31, 1923, opera
tions resulted in a deficit of $2,038. 
The improvements and extensions car
ried out during the past year under the 
program laid out in 1922 for the ex-

Total revenue from trans-
1923 1922 

portation ............. $978,433 $973,129 
Total revenue from other 

railway operations . . . . 10,495 16,392 

Gross revenue from 
operations •......... $988,928 $989,521 

Total operating expenses. 618,708 602,757 

Net revenue from oper-
ations .............. $370,220 $386,764 

Total deductions ........ 403,805 351,216 

Surplus .............• *$33,585 $35,548 

*Deficit 

penditure of $500,000 included track 
work, power installation, construction 
of six new cars and other miscellaneous 
improvements and additions. 

President Castle said that the year 
1923 had been a disappointing one in 
many respects. With the acceptance 
of the new franchise in February, 1922, 
the company was faced with the need of 
extensive and immediate improvements 
to its system. Already more than $550,-
000 had been expended on improvements 
to track and equipment, new capital 
expenditure which has been financed in 
part by a stock issue of $500,000. All 
of this work had not brought in cor
responding increase in revenue. The 
preser.t rate of return could not be 
maintained on a 5-cent fare upon pres
ent patronage. The results of operation 
in 1923 compared with 1922 are shown 
in the accompanying table. 

Net Income of Connecticut 
Company Smaller in 1923 

The net income of the Connecticut 
Company, New Haven, for the year 
1923 was $1,025,247. This is a decrease 
of $285,168 over 1922. Figures to this 
effect are contained in the statement of 
the affairs of the New York, New 
Haven & Hartford Railroad for the 
year ended Dec. 31, 1923. That com
pany owns the entire $40,000,000 of 
capital stock of the· Connecticut Com
pany and $1,000,000 of debentures and 
$4,568,916 of the company's notes. This 
stock is in the hands of federal trustees, 
who under decree of the federal court 
shall exercise their best efforts to com
plete the sale of shares before April 1, 
1925. 

In commenting on the affairs of the 
Connecticut Company E. J. Pearson, 

INCOME ACCOUNT OF THE CONNECTICUT 
COMPANY 

1923 
Total operating revenues. $14,717,233 
Total operating expenses.. 11,673,454 

1922 
$14,477,611 

11,177,594 

Net operating revenue .... $3,043,779 $3,300,0 I 7 
Tax accruals ..... ,...... 576,672 558,808 

Operating income ....... ,. $2,467,106 
Non-operating income..... 62,618 

Gross income. . . . . . . . . . . $2,529,724 
Deductions from gross 

income .............. . 1,504,477 

$2,741,209 
44,831 

$2,786,040 

1,475,625 

Net income........... $1,025,247 $1,310,415 

president of the New York, New Haven 
& Hartford Railroad, says that while 
there has been a constantly increasing 
patronage of the cars in Connecticut, 
the percentage of increase in passen
gers has not been equal to the per
centage of the reduction in the rate of 
fare made effective April 1, 1923. Mr. 
Pearson explains that it was necessary 
on June 1 to make effective an increase 
in rates of pay to all ciasses of labor, 
and the increased payrolls together 
with a decreased gross revenue resulted 
in a decrease in net for the year, the 
decrease becoming greater as the win
ter period approached. It was, there
fore, necessary to announce an increase 
in the rate, effective Feb. 10, 1924, to 
three tokens for 25 cents, referred to 
previously in the ELECTRIC RAILWAY 
JOURNAL. The operating ratio in 1923 
was 79.32 per cent, an increase of 2.11 
per cent over 1922. 

Franchise and Financial Details 
Paramount in St. Louis 

The directors of the United Railways, 
St. Louis, on April 8 ratified the ap
pointment of an enlarged reorganiza
tion committee which will take up 
immediately the problem of refinancing 
the local railway, now in the hands of 
Receiver Rolla Wells. The new body 
will begin where the old co,mmittee of 
three members left off. 

The head of that committee was 
Frank 0. Watts, president of the First 
National Bank, St. Louis. He will be 
chairman of the new committee which 
is to have five members. Others on th~ 
new committee are to be J. K. New
man, pr~sident Newman, Saunders & 
Company, New York; A. L. Shapleigh, 
president of the United Railways Com
pany (both members of the old com
mittee); William P. Gest, president of 
the Fidelity Trust Company, Phila
delphia. and J. Sheppard Smith, vice
president of the Mississippi Valley 
Trust Company. Mr. Gest was chair
man of one of the protective commit
tees for holders of St. Louis Transit 
Company 5 per cent bonds. In Mr. 
Smith the Mississippi Valley Trust 
Company will for the first time be 
represented on the organization com
mittees. That institution is interested 
in a fiduciary capacity in the securities 
of both the United Railways and the 
St. Louis & Suburban Company. 

Mr. Watts has said that no fixed plan 
can be announced at this time, as the 
ideas thus far developed by the re
organization committee must be sub
mitted to the United States District 
Court, to the state commission and to 
the city administration. 

As has been indicated previously it 
is contemplated that the $30,300,000 
outstanding general mortgage 4's due 
in 1934 will remain outstanding, as the 
reorganization committee has been ad
vised by counsel that there will be no 
permanent default in these bonds if 
certain legal requirements are met. 
Those requirements seem comparatively 
easy of performance. The financial 
plan will, therefore, be confined to the 
Transit 5's, Suburban general 5's, and 
to the preferred and common stocks 
Necessarily, the receiver's certificates, 
the underlying bonds and other tem
porary or past due obligations will be 
provided for. 

As Mr. Watts sees it the immediate 
undertakings of the reorganization com
mittee are: 

1. To determine with the Public 
Service Commission, the proper valua
tion of the properties for the purposes 
of reorganization. 

2. To arrange for a new franchise 
which will insure proper service and 
protection to the car-riding public, and 
which will establish reasonable con
ditions of operations and define all 
matters necessary to be determined be
fore reorganization can be accom
plished. 

3. To prepare and promulgate a 
financial plan acceptable to the \ city, 
the Public Service Commission, the 
court and the present security holders 
of the company. 

Mayor Henry W. Kiel has declared 
in favor· of an initiative election on a 
new blanket franchise for the company, 
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which he contends must provide for 
payment of some $3,000,000 in back 
mill taxes now due the city. 

Newman, Saunders & Company will 
shortly open an office in St. Louis and 
place experts at work on the reor
ganization details immediately. 

Earnings of Westchester High
Speed Line Improve 

The New York; Westch'ester & Boston 
Railway, operating 57 miles of high
speed electric railway out of New York 
City into Westchester County, for the 
year ended Dec. 31, 1923, had gross 
revenues of ,1,452,943, an increase of 
$98,934 over 1922, and balance after 
taxes of $247,172, equal to 25 per cent 
of annual interest charges on its $21,-
390,000 of 4~s. upon which interest is 
guaranteeq and paid by the New York, 
New Haven & Hartford Railroad. 

There was a deficit after charges for 
the year of $1,616,714, due to $886,727 
interest on unfunded debt, chiefly on 
$16,300.000 notes and advances by the 
New Haven, in addition to rentals, 
miscellaneous charges and regular bond 
interest. 

The Larchmont extension, which was 
put into operation early in 1921 at a 
cost of $418,500, has shown average an
nual net income since of $117,707 and 
for 1923 of $148,400. 

P.R. T. Seeks Approval of 
$1,000,000 Loan 

The Philadelphia Rapid Transit 
Company, Phi!adelphia, Pa., has re
quested the city to approve a proposed 
$1,000,000 bond issue to retire $389,000 
of the company's real estate mortgage 
bonds and to provide funds for neces
sary transit improvements. This re
quest was contained in a letter to the 
Council from W. C. Dunbar, president 
of the company, on April 10. Its pres
entation was followed by the introduc
tion of an ordinance by the chairman 
of the committee on transportation and 
public utilities providing for the city's 
assent. The subject was referred to 
his committee. Mr. Dunbar explained 
that the proceeds of this loan will be 
used to: 

Retire mortgages now outstanding on 
various parcels of the company real estate, 
$389,000. 

Construct track extensions to the itew 
Southern carhouse now being built a t Twen
tieth and Johnson Streets, $300,000. 

Construct and equip a substation at Fox 
Chase, $90,000. 

Add rotary converter at Ranstead sub-
station, $40,000. • 

Provide emergency and utility· equipment 
and house same. $81,000. 

Purchase additional signals, shop facil
ities and equipment for Market Street ele
vated, $100,000. 

Another Step Taken in New 
Jersey Readjustment 

Formal application has been filed 
with the Board of Public Utilities Com
missioners of New Jersey for approval 
of a merger of the Public Service Elec
tric Company, the United Electric Com
pany and the P.ublic Service Gas Com
pany. At the same time approval was 
asked of a plan to change the 500,000 
shares of the . Public Service Railway 
of $100 par :value into no . par value 
stock, the shares to be exchanged par 
for par. 

The merger is in line wi th the plans 
for financial readjustment to which 
reference has been made before in the 
ELECTRIC RAILWAY JOURNAL. The new 
company will be known as the Public 
Service Electric & Gas Company and 
will be controlled by the Public Service 
Corporation. The electric and gas com
pany is expected to be the company to 

·put out future new capital issues. 
Assurance is given that the readjust

ment will not disturb the relationship 
which the corporation now bears to its 
subsidiaries or to the public, nor will it 
affect the holders of underlying gas, 
electric and railway properties except 
to improve their position by facilitating 
the development of the properties. 

Indianapolis-Louisville Line 
Does Well 

The gross operating income of the 
Interstate Public Service Company, 
Indianapolis, Ind., for the year 1923 was 
$2,128,679 greater than for 1922, or 49.8 
per cent. The net earnings for the last 
year were $466,698 g?e~ter than for 
1922, or 48.5 per cent. 

The railway department showed · an 
increase in revenue over 1922. Heavy 
freight and express traffic made neces
sary the purchase of additional equip
ment, including three sleeping cars for 
service between Indianapolis and Louis
ville, two express motor cars, three · 
express trail cars, ten live stock cars 

STATEJ\IENT OF EARNINGS OF INTERSTATE 
PUBLIC SERVICE COMPANY FOR YEAR 

ENDED DEC. 31, 1923 
Gr08R earnings, including merchandise 

sales . . ..... .. .............. . . ... .. 
Opcrating expen8<'8 (including ts.xes} . , .. 

IIIiscellaneous income ....... , . . , .... , . 

Rental of les.sed rs.ilws.y property . , .• , .. 

Net earnings ., .... , ... ..... , . . , .... ,, 
I ntercst on funded debt ......... ..... . . 

General interest and amortization ol 
discount .. , .................. ..... . 

Available for dividends .......... . . ... . 
Dividends paid and accrued: 

Prior liel) stock dividend, ...•. , .. , . , . 

Preferred stock dividend . .. , , • . , ...•. 

Bsls.nce carried to surplus.'. .......• ... . 

$6,405,343 
4,825,177 

$1,580,166 
16,251 

$1,596,417 
165,898 

$1,430,519 
647,189 

$783,330 

97,674 

$685,656 

250,461 

$435,195 
298,108 

$137,087 

and two convertible ballast cars for 
use in track maintenance. The inter
urban tracks were extended into the 
Bourbon stockyards at Louisville during 
the year. This materially increased the 
live stock business. As many as 337 
cars of stock have recently been handled 
in a . month. D'urir,g the year three 
parlor buffet cars were placed in service 
on the interurban line between Indian
apolis and Louisville. This' new service 
proved popular from the start and two 
additional cars of the same type are 
now under order. 

As for financial operations, the com
pany retired its first and refunding 
mortgage, and in lieu thereof executed 
a new mortgage designed to finance the 
requirements of the company under 
existing cor.ditions on more advan
tageous terms than the older mortgage 
executed some years ago. Under the 
new mortgage the companv issued ~8.-
192.000 in face amount of first mart-

gage and refunding gold bonds, Series 
A, using the proceeds to retire $4,048,-
000 in face amount of its first and 
refunding mortgage bor.ds and $3,044,-
000 in face amount of divisional under
lying bonds of comparatively early 
maturities and to finance the cost of 
additions . and extensions. 

During 1923, ,the company also issued 
ar.d sold $358,000, par value, of its pre
ferred stock, and $335,000, par val-qe, 
of common stock, and issued and de
livered $2,000,000, par value, of com
mon stock in connection with the 
-acquisition of various properties in Jan
uary, 1923. Also during the year $1,-
100,000, par amount, of prior lien stock 
was issued and delivered on account of 
and in connection with the acquisition 
of various properties in January, 1923; 
!1,211,000 par was issued and exchanged 
for certain outstanding general mort
gage bonds of the company amounting 
to $211,000, and $1,524,700, par amount, 
of prior lien stock was issued ar.d sold 
to investors, many of whom are cus
tomers of the company, and the pro
ceeds used to pay or reimburse the cost 
of additions and extensions to the com
pany's property. 

The policy of offering the company's 
prior lien stock to customers, inviting 
them to become part owners of the 
company, has resulted in a wider per
sonal interest in its affairs. The com
pany's stockholders increased in num
ber during the year from 1,980 to 4,485 . . 

Scaling Down Planned in Erie 
Reorganization 

Details have been announced of the 
plan under which it is proposed to re
organize the Buffalo & Lake Erie Trac
tion Company, Erie, Pa. It is proposed 
that the committee for the holders- of 
the first and refunding mortgage 5 per 
cent thirty-year gold bonds, through 
its nominee, shall acquire all the prop
erty of the Buffalo & Lake Erie at 
foreclosure sales. Two new companies 
will be organized, designated in the 
plan as the Erie Company and the 
Interurban Company. The Erie Com
pany will acquire the lines in the city 
of Erie and the Interurban Company 
will acquire the purely interurban line. 

The Erie company will have a cap
italization of $5,000,000 of 6 per cent 
first and refunding mortgage sinking 
fund thirty-year gold bonds, of which 
$1,000,000 are "presently issued"; 
$1,500,000 of 7 per cent cumulative 
preferred stock, of which $1,050,750 

.will be , the initial issue, and 60,000 no 
par value shares of common stock. 
From the proceeds of $1,000,000 of the 
sinking fund gold bonds, and other 
moneys, the syndicate proposes to re
tire the receiver's· · certificates now a 
lien on the property of the Erie Com
pany and to make available the $700,-
500 cash to be received by the commit
tee. The property will be subject to 
mortga!!'es and other secured debt. 

The Interurban Company's capital
ization is to consist of $1,500,000 of 
first and refunding mortgage 6i per 
cent thirty-year sinking fund bonds. 
$800,000 of which comprise the initial 
issue; $1,500,000 of 5 per· cent non
cumulative weferred stock, of which 
$700,500 will be "presently issued," and 
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30,000 shares of no par value common 
stock. 

On the basis that all bondholders as
sent to the plan each hold':'r of a $1,000 
bond of the Buffalo & Lake Erie will 
receive $150 par value of 7 per cent 
cumulative preferred stock of the Erie 
Company, amounting to 15 per cent of 
his holdings; 10 per cent in 5 per cent 
non-cumulative preferred of the Inter
urban Company, or a par value of $100; 
three shares of common stock of the 
Erie Company, no par value, having an 
estimated book value of $16.47 a share 
and aggregating $49.41, and $30 cash 
on the basis of an estimated available 
balance for this purpose of $218,900. 
In other words, each holder of a $1,000 
bond will receive new stock of a par 
value of $299.41 'and cash of approxi
mately $30. 

The company has been in the hands 
of a receiver since 1915. 

Cleveland Southwestern Wants 
to Issue Bonds 

Application was filed with the Ohio 
Public Utilities Commission recently by 
the Cleveland Southwestern Railway & 
Light Company, Cleveland, Ohio, for 
authority to issue $4,500,000 in bonds 
and $4,000,000 in common stock for the 
purpose of consummating the reorgan
ization of the company formerly known 
as the Cleveland, Southwestern & 
Columbus Railway. 

Following an order of foreclosure 
sale by the Federal Court the properties 
were purchased on March 14 by John 
Fleek for Hayden, Miller & Company, 
who acted as reorganizing managers on 
behalf of all depositing bondholders. 
The sale was approved by the court, 
stockholders and directors. 

The plan of reorganization calls for 
the issuance of securities substantially 
as follows: $800,000 prior lien twenty
five-year 6~ per cent bonds; $175,000 
equipment trust certificates; $1,500,000 
extended bonds comprising $200,000 
Cleveland & Elyria thirty-year 6s, 
$100,000 Elyria & Oberlin thirty-year 
6s, $127,000 Cleveland, Berea, Elyria & 
Oberlin thirty-year 6s and $1,073,000 
Cleveland, Elyria & Western thirty
year 6s; $2,200,000 general and consoli
dated mortgage thirty-year 5s. 

Auction Sales in New York.-At the 
public auction rooms of A. H. Muller & 
Sons there were no sales of electric 
railway securities this week. 

Loss for 1923 $65,593.-The Fresno 
Traction Company, Fresno, Cal., re
ports to the Railroad Commission for 
the year 1923 that its operating reve
nue was $430,441 and operating ex
penses $344,739, giving a net operating 
revenue of $85,702. 4 The net corporate 
loss for the year was $65,593. The 
deficit at the beginning of the year 
was $621,466. Miscellaneous additions 
to surplus for 1923 were $75,064 and 
miscellaneous deductions were $2,425, 
leaving an accumulated deficit at the 
end of the year of $614,419. 

Approves Track Removal.-Thc New 
York Transit Commission announced 
on April 11 its approval of the pro
posed condemnation and removal of the 
tracks of the Sixth A venue elevated 
road, at present running from Fifty
third Street to Fifty-ninth Street, and 

known as the Fifty-eighth Street spur. 
This will leave the Board of Estimate 
and Apportionment free to initiate the 
condemnation proceedings and start the 
work of removal as soon as it may 
desire. 

Power and Light Properties In
cluded in Sale. -The Warren-James
town Street Railway, Jamestown, N. Y., 
the Warren Street Railway, Warren, 
Pa., and the interurban line connecting 
Warren and Sheffield as well as exten
sive light and power systems of the 
Warren Traction Company have been 
sold to the Penn Public Service Cor
poration, which took over the electric 
railway properties as of April 10, 1924. 

Name to Be Changed.-Steps have 
been taken by the Northern States 
Power Comp.any in La Crosse to change 
the name of its largest division, the 
Wisconsin-Minnesota Light & Power 
Company, which supplies city and 
interurban railway service throughout 
a large territory in western Wisconsin, 
to the Northern States Power Company. 
Formal notice of the proposed action is 
contained in an amendment to the 
articles of incorporation of the com
pany recorded recently. 

Seeks Partial Abandonment. -The 
Stark Electric Railroad petitioned the 
Ohio Public Utilities Commission on 
April 8 for authority to abandon a part 
of its tracks in the city of Alliance. 
The application has been set for hear
ing May 12. The tracks proposed to 
he abandoned begin at the west side 
of Arch A venue, running west on Main 
Street to Union Avenue, thence north 
to the right-of-way of the Cleveland 
and Pittsburgh tracks, thence on Vine 
Street. 
. Suit to Compel Payment of Dividends 
Dismissed.-The suit filed by holders of 
participation certificates of the Chicago 
Railways asking that dividends be 
ordered paid on certificates has been 
dismissed by Judge Cliffe of the United 
State District Court at Chicago. In his 
opinion Judge Cliffe held that "since 
the contractual obligations imposed by 
the plan of reorganization have not 
been violated, I must grant the motion 
to dismiss." ' 

Receiver Discharged at Binghamton. 
-W. G. Phelps has been discharged as 
receiver of the Binghamton Railway, 
Binghamton, N. Y., by order of Federal 
Judge George W. Ray. Earnings of the 
company for 1923 are as follows: 
Gross, $1,073,723; net $325,733; interest 
and taxes, $217,107; balance, surplus, 
$108,626. 

Short Pennsylvania Line Sold.-The 
Blue Ridge Traction Company, operating 
an 8-mile line, which connects Daniels
ville, Edgemont, Berlinsville, Walnut
port and ;;1atington, Pa., was sold 
recently to H. Sofranscy Company, 
Allentown, Pa., junk dealers. It is 
believed that the new owners will scrap 
the line. 

l\lortgage Gold Bonds Offered.
Harris, Forbes & Company and A. C. 
Allyn & Company, Inc., New York, are 
offering at 100 and interest, yielding 6 
per cent, $2,250,000 of refunding mort
gage gold bonds of the Columbus Rail
way, Power & Light Company, Colum
bus, Ohio. They are known as the 6 
per cent series due 1941. The bonds 
are dated Dec. 1, 1921, and are due 

Dec. 1, 1941. The Columbus Railway, 
Power & Light Company does -prac
tically the entire commercial electric 
light and power business in Columbus 
and vicinity, and does the entire rail
way business in Columbus. 

Seeks AuthoritY, to Abandon in Palo 
Alto. - The Peninsular Railway has 
applied to the California Railroad 
Commission for authority to abandon 
its street railway system in Palo Alto 
and adjoining territory lying north 
of the Southern Pacific Company's 
tracks and to remove the tracks and 
equipment. The railway had a loss of 
$8,538 on these lines during 1923 and 
$12,523 during 1922. The deficit for 
its entire system for the year 1923 
was $377,737. 

Representatives of Bankers on Board. 
-At the annual meeting of the Public 
Service Corporation of New Jersey, on 
April 7, Alfred L. Loomis and Landon 
K. Thorne of Bonbright & Company, 
New York, were elected to the board 
of directors. Bonbright & Company 
have been identified with the recent 
financing of the company. 

Deficit in New Jersey Slightly 
Larger.-A deficit of $126,922 was re
ported by the Public Service Railway, 
Newark, N. J., for February, compared 
,vith a deficit of $112,823 in February, 
1923. The company is operating under 
a temporary schedule which provides 
within the limits of the larger cities 
served a 5-cent fare with an additional 
5-cent charge in the suburbs, no trans
fers. In all other parts of the territory 
the rate of 8 cents, four tokens for 30 
cents, 1 cent transfer, continues. 

Authorizes Bond Issue. -The Key 
System Transit Company, Oakland, 
Cal., has been authorized by the Rail
road Commission in a supplemental 
order to execute a deed of trust to 
secure the payment of its general and 
refunding mortgage bonds amounting 
to $20,000,000, and to issue $8,951,000 
of such bonds, $1,365,800 bearing in
terest at the rate of 6 per cent per 
annum, and $7,585,200 at the rate of 
5 per cent per annum, and to use the 
proceeds to refund outstanding obli
gations. 

Abandonment of Three-1\lile Line 
ApproYed.-The Public Service Com
mission, under an order issued April 
9, approved the declaration of aban
donment by the Huntington Traction 
Company, Inc., of that part of its line 
in Huntington, L. I., south of the Long 
Island Railroad extending along the 
highway from Huntington to Siding 
No. 7, a distance of 3 miles, on the 
understanding that the railroad is to 
remove all of its structures and place 
the highway in good condition. . The 
railroad is to continue between the 
north side of the Long Island Railroad 
and Halesite. It was asserted at the 
hearing that if any abandonment is to 
be permitted, the railroad should not 
be allowed to retain that part of its 
line north of the Long Island Railroad 
in Huntington. The commission holds 
that so far as this contention is con
cerned, the evidence is that public in
terest requires the continued operation 
of this part of the road, and further, 
that the commission has no power to 
compel a street railroad to abandon a 
portion of its route without its consent. 
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Personal Items 
lege, Chester, Pa., and at Penn State 
University, where his work in electrical 
engineering was concluded in 1900. His 
first job in the utilitv field was with 
the Bell Telephone Company at Pitts
burgh in connection with construction 
work. In 1904 he became connected 
with Robert W. Watson, consulting en
gineer, Harrisburg, Pa., where for 
three years he was engaged principally 
in making engineering reports for 
financial interests. In 1907 he became 
general manager of the Columbus Rail
way, Light & Power Company, which 
furnishes the gas, electric light and 
railway services in Columbus, Miss. At 
the time the Wabash Valley Traction 
Company was reorganized · to become 
the Fort Wayne & Northern Indiana 
Traction Company, in 1911, he went 
to Fort Wayne as assistant general 
manager and later in the same year 
was made general manager. Upon the 
reorganization of this company into 
the Indiana Service Corporation in· 
1920 he was elected vice-president as 
well as general manager. 

Mr. Greenland Goes .to St. Louis 
:Fort Wayne Official Retained to Assist in Extensive Work 

in Connection with Reorganization of the 
United Railways 

to Be Done 

SAMUEL W. GREENLAND has re
signed as vice-president and general 

manager of the Indiana Service Cor
poration, Ft. ~ ayne, Ind., effective 
May 15, to go to St. Louis as the rep
resentative of Newman, Saunders & 
Company, Inc., New York, to assist 
them in their work as agents of the 
reorganization committee of the United 
Railways. That firm has recently 
opened offices in St. Louis. The com
pany with whfch Mr. Greenland is now 
connected owns and operates the elec
tric railways in Ft. Wayne, Wabash, 
Peru and Logansport and the interur
ban lines connecting Fort Wayne with 
these cities ·and with Lafayette and 
Bluffton, Ind., and does a general power 
and lighting business. In addition to 
his connection with the Indiana Service 
Corporation Mr. Greenland is general 
manager of the Ft. Wayne & Decatur 
Traction Company and holds a similar 
position under the receiver of the Ft. 
Wayne, Van Wert & Lima Traction 
Company. 

IMPORTANT WORK AHEAD 

Mr. Greenland's duties at St. Louis 
have not been specifically defined. 
There is a vast amount of work to be 
done in connection with the lifting of 
the receivership of the United Rail
ways there, and it is to this that Mr. 
Greenland will at first apply himself. 
The most important matters to come 
up immediately are the valuation and 
franchise questions, with which of 
course are interwoven the preparation 
and promulgation of the details of the 
financial reorganization, in working out 
which the interests of the city, the pub
lic service commission, the court and 
the present security holders will all 
have to be reconciled so that the mture 
may best b<'! served. 

To the part in this work which Mr. 
Greenland will take he will bring a 
combination of exceptional natural 
talent and a knowledge of utility prob
lems extending over a period of twenty
five years. He is one of the outstand
ing figures among Middle West railway 
men, because of his progressiveness in 
modernizing the operation of the Ft. 
Wayne properties. A very important 
piece of work here was his part in the 
complete recasting of the financial 
structure of the Ft. Wayne & Northern 
Indiana Traction Company and the 
organization of its successor, the Indi
ana Service Corporation. It seemed 
like a bitter ·pill for many of the local 
security holders to have to accept new 
substitute securities, with greatly re
duced face value, for their former 
paper. But they had faith in the man
agement and, even though reluctantly, 

came in on the plan and made possible 
the initial step toward turning the 
near-bankrupt property into one able 
to provide first-class service and make 
a nice profit on the railway as well as 
the lighting service. 

Since. the reorganization, the prop
erty has been very nearly wholly re
equipped and rebuilt with the best of 
rolling stock and increased power fa
cilities, including a changeover to 100 

S. " "· Gr .. enlnnd 

FORMER SECTIONAL ASSOCIATION HEAD 
Mr. Greenland has been active in the 

Central Electric Railway Association 
and served as its president during 
1922. In 1917 he served as president 
of the Indiana Electric Light Associa
tion. He is a member of the American 
Institute of Electrical Engineers and 
the American Society of Mechanical 
engineers. During the war he was a 
major in the chemical warfare section 
of the army and had charge of the erec
tion of a 20,000-kw. steam generating 
station at the Edgewood (l\'ld.) 
Arsenal. He also looked after the 
operation of the utilities at Edgewood. 

W. W. Nielson, assistant to A. E. 
Reynolds, vice-president and general 
manager of the Springfield Gas & Elec
tric Company and the Sprinfield Trac
tion Company, Springfield, Mo., has 
been promoted to assistant general 
manager of the Tucson Gas, Electric 
Light & Transmission Company, Tue

per cent 60-cycle service, doing away son, Ariz. 
with Rll 25-cycle energy. Charles A. Blose, assistant line super-

In the merchandising of transporta- intendent of the Indiana, Columbus & 
tion Mr. Greenland h:ts als:> shown his Eastern Traction Company for several 
nrogressiveness. He was quick to see years, has been appointed superin
the virtues of the weekly pass as ap- tendent of lines, taking the place made 
plied to the conditions confronting him vacant by the transfer of C. R. Holland, 
and he has been able to turn that to former superintendent, to a similar 
advantage as a revenue producer and position with the Columbus, Newark & 
as a means of cementing still closer his Zanesville Electric Railway. Mr. Blose 
friendly relations with the public. And will establish offices at Zanesville. 
aside from the mechanics of the job, 
Mr. Greenland has been unusual:y sue- E. 1\1. Ashworth has been appointed 
cessful in his relations with his employ- gener~l mana?e~ of the Civic Hydro
ees, and has in addition made him"elf ~lectric Comm1ss1on of Toronto. At the 
a real factor in all the progressive . t~me when ~h~ new Toront~ Transporta
work of the community. t1on Comm1ss1on first met m the fall of 

So far as his new work at St. L:mis 192~ Mr. Ashworth, then secretary ancl 
is concerned, it would appear that the ass1s~n~ general manager _of the H_ydro 
future there for him is what he makes comm1ss1on, was ten:iporar1ly app~nnted 
it. That being so, Mr. Greenland mav secre!ary. At that time ~· W. Ellis was 
be expected to make that future som~- unammously chosen chairman~ 
thing distinctly worth while to the Albert C. Spencer, engineer of way of 
people of St. Louis and to the investo,·s the Toronto Transportation Commis
in that railway. sion, has become assistant general 

Mr. Greenland was born at Clarion, manager of the commission, which is 
Pa., on April 27, 1879. He was edu- responsible for the ope-ation of the 
cated at the Pennsylvania Military Co!- municipal railway lines in Toronto. 
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W. C. Lincoln with Electric 
Service Supplies 

Goes to Chicago from National Railway 
Appliance Company to Become 

Western Sales Manager 
Willis C. Lincoln has been appointed 

Wes tern sales manager of the Electric 
Service Supplies Company with head
quarters in that company's Chicago 
office. Mr. Lincoln· has resigned from 
his former connection as manager of 
~ales and engineering for the National 
Railway Appliance Company, New 
York. 

Willis Lincoln is well known in the 
-electric railway, the steam railroads 
.and the mining fields. He was one of 
the first engineer salesmen in the rail
way field. In fact, he applied his early 
selling instinct to help finance himself 
through Union College. With money 
which he earned by two years sales 
work with the Brewer-Pryor Piano 
Company, Mr. Lincoln studied electrical 
engineering at Union University under 

,v. C. Lincoln 

the late Dr. Steinmetz, then bead of 
that department of the university. 
Theory was all right, but Mr. Lincoln 
wanted practical experience. To get 
that he entered upon the regular test 
course of the General Electric Company 
just as soon as he finished at the uni
versity. Next he went with the con
sulting engineering department of that 
company. Later he entered the railway 
engineering department. 

MR. LINCOLN IN SELLING END 

Mr. Lincoln's next work for the com
pany was at selling. Th!s was a logical 
step, equipped as he was to talk in 
terms of performance and not in terms 
of appearance. And so he packed his 
grip as a sales engineer and covered 
several states· for several years backed 
by an accurate knowledge of the mate
rial his company handled. 

When the war broke out in the 
year 1914 Mr. Lincoln resigned his 
position with the General Electric 
Company to take charge of the engi
neering department of the Railway 
Improvement Company, New York. 
Later, as manager of -sales and engi
neering of this company, his knowledge 
of selling was still further broadened, 
for with that company he had entire 
eharge of marketing the company's 

products intended for use by steani and 
electric railways and in mines and 
other industrial plants. 

J. 0. Wilson Resigns from 
Cleveland-Southwestern 

A quarter of a century of service 
with the Cleveland, Southwestern & 
Columbus Railway, Cleveland, Ohio, 
is the record of J. 0. Wilson, who re
signed, effective April 15, to accept a 
position as executive president of the 
Harvard Savings & Loan Company and 
the Han·ard Mortgage Company. Mr. 
Wilson started in as a clerk in 189!! 
with the Cleveland-Southwestern prop
erties, and worked his way up through 
almost every department to the execu
tive position of secretary and treas
urer, which position he held at the tiine 
of his resignation. 

Alcide E. Beauvais has been elected 
president of the Montreal Tramways & 
Power Company, Montreal, Que., suc
ceeding William C. Finley. E. A. D. 
Morgan and Evariste Champagne have 
been elected directors. The vice-presi
dency has not yet been filled and there 
remain three vacancies on the direc
torate. 

J. E. Heston, formerly superintendent 
of shops of the Interstate Public Serv
ice Company at Scottsburg, Ind., has 
resigned, effective May 1, to enter other 
fields of work. Mr. Heston entered the 
service of the Union Traction Company 
of Indiana in September, 1900, and with 
the exception of two and one-half years, 
when he was in the service of the 
Winona Interurban Railway, was with 
that company continuously until May 
15, 1923. It was on that date that he 
entered the service of the Interstate 
company. 

Albert Swartz, formerly a receiver 
for the Toledo & Western Railroad, 
Toledo, Ohio, has been retained by the 
successor company and will have com
plete charge of operations. He was vice
president of the Community Traction 
Company at its beginning and previous 
to that time was in the employ of the 
Toledo Railways & Light Company 
and the Toledo & Wes tern Railroad. 
He served a short time in the New 
York offices of Henry L. Doherty & 
Company, New York, after graduation 
from Toledo schools. His preliminary 
engineering work was done on railroads 
near Toledo. Mr. Swartz will continue 
to reside in Toledo. He will have his 
offices at Sylvania, at which place the 
headquarters of the Toledo & Wes tern 
are located. 

L. Sommers, formerly superintendent 
of way, subway and elevated division of 
the Philad,elphia Rapid Transit Com
pany, Philadelphia, Pa., has recently 
been appointed assistant operating 
manager of the subway and elevated 
division. C. C. Haney has been made 
operating manager. 
·- Raymond Page has become manager 
of the Hornell Traction Company, 
Hornell, N. Y., following the vote of 
the bondholders to have the interests 
of the company turned over to Mr. 
Page and W. C. Whitaker. Robert W .. 
Bull retires as receiver. 

John R. MarshaJI Promoted in 
New Brighton 

J'ohn R. Marshall, chief dispatcher of 
the Beaver Valley Traction Company 
and the Pittsburgh & Beaver Street 
Railway, New Brighton, Pa., has been 
advanced to the position of superin
tendent of transportation. The appoint
ment of Mr. Marshall followed the 
change in general managership made 
effective when W. H. Boyce accepted the 
position of commercial manager with 
the Pittsburgh Railways and was suc
c~eded at New Brighton by Clinton D. 
Smith as general manager. 

Mr. Marshall has been with the com
pany since -1902. In his early years of 
association with the Beaver Valley com
pany he accepted a job as motorman at 
the request of John Buchanan, then 
president of the Beaver Valley Traction 
Company. For three years he operated 
a car, at the same time learnir,g the 
duties of a conductor. Later he was 
advanced to assistant dispatcher. A 
year after he was made chief dispatcher, 

J. R. l\lnrshall 

and it is this position which he now 
vacates to become superintendent of 
transportation. 

l\lr. Marshall was born on a farm on 
April 6, 1869. He has always made 
Beaver County his home. He attended 
the country schools, but as the oldest of 
eight children, he early obtained a job 
and board on a farm. His next venture 
was turning a boring wheel for ten 
hours a day at a wage of 50 cents a 
day. He spent seven years in a lumber 
camp and two years as a tool dresser 
and teamster in the oil fields of Butler 
County. Mr. Marshall's father died in 
1897 and for five years thereafter he 
conducted the homestead farm. Later 
he moved to Beaver with his mother. 

Obituary 

J. S. Simpson 
J. S. Simpson, auditor of the Wash

ington Water Power Company and the 
Spokane United Railways, Spokane, 
Wash., died very suddenly on April 5 
following an attack of apoplexy. H~ 
had been connected with the companies 
since 1918. Before that Mr. Simpson 
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was chief accounting officer of the 
Washington Public· Service Commission. 
Mr. Simpson was born at Greenland, 
N. H., in 1871. His first business con
nection was with the Thomson-Houston 
Company at Boston. He remained 
with that company and its successor, 
the General Electric Company, until I 
1901. In that year he went to Tacoma 
to enter the employ of Stone & Webster. 

Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

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

II 
D. L. Huntington, president of the en!'n 
terprises of which Mr. Simpson was 
an officer, said that "not only had the 
companies lost a valuable man, in the 
death of Mr. Simpson, but that the city 
and the Inland Empire had lost a real 
friend." 

J. E. Barhite 
John E. Barhite, for eleven years 

special County Judge of Monroe County 
and a member of the Public Service 
Commission for the Second District of 
New York from 1917 to 1921, died in 
Rochester on April 2. He was ap
pointed Public Service Commissioner by 
Gov. Charles S. Whitman upon the 
recommendation of the late George W. 
Aldridge, Rochester, Republican leader. 
Mr. Barhite was sixty-seven years old. 

Lyman K. Brown, for many years 
treasurer of the Fonda, Johnstown & 
Gloversville Railway, Gloversville, N. Y., 
died recently at the age of seventy-five 
years. 

Frank M. Harris, treasurer of the 
Des Moines City Railway, Des Moines, 
Iowa, died recently. He had been con
nected with the Des Moines City Rail
way since 1897. At the time of his 
death he was treasurer and general pur
chasing agent for the company. Mr. 
Harris was born in the city of Cleve
land, Ohio, in 1865. 

William C. Hawkes, seventy-nine 
years old, of Dorchester, died recently 
at Newton, Mass. Had it not been for 
a brief period when he was away from 
Boston, he would have had -.i record of 
the longest unb'roken service with the 
Boston Elevated Railway. His first 
railway connection was with the old 
Lynn & Boston. Later he became con
nected with the Highland Streelt Rail
way, Boston. 
- Andrew L. C~mpbell, formerly cbief 
of the electrical repair department of 
the United Electric Railways, Provi
dence, R. I., died recently. He was 
first employed at the power station and 
later was placed in charge of substa
tions. He had been with the company 
twenty-seven years. 

John Freeman, formerly in the em
ploy of the Northern Ohio 'rraction 
& Light Company, Akron, Ohio, died 
recently at the age of sixty-three years. 
He entered the service of the company 
in 1897 as motorman on the Akron city 
division. One year Jater he was ap
pointed inspector. Later Mr. Freeman 
was transferred to New Philadelphia in 
charge of the lines in that section. 
Following ~his. assignment , he went to 
Canton as assistant to D. A. Scanlon, 
then superintendent of the southel:'n 
division. In 1917 he was retired fro'tn 
service. ·He was the father of 0. L. 
Freeman, present Akron city sur.erin-
tendent. · - ,. \ 

Further Reduction in Varieties 
of Paving Brick 

At a meeting of the permanent com
mittee on simplification of varieties and 
stand-.irds of vitrified paving brick of 
the United States Department of Com
merce, held in Washington, D. C., 
March 28, the recognized types and 
sizes of vitrified paving brick were re
duced from six to five. Since the first 
conference on paving brick simplifica
tion was held Nov. 15, 1921, manufac
turers · throughout the ·country have 
reduced the number of types and sizes 
of vitrified brick used for highway pav
ing and street track paving from sixty
six to five. 

The recognized types and sizes as 
determined upon by ·the committee 
through a process of elimination over 
three years are: Plain wire cut brick, 
3 in. x 4 in. x 8! in. and 3~ in. x 4 in. 
x 8½ in.; repressed lug brick, 4 in. x 
3½ in. x 8½ in.; wire cut lug brick, 3 in. 
x 3½ in. x 8½ in. and 4 in.. x 3½ in. 
X 8½ in. 

The one type and size eliminated by 
the committee at its last meeting was 
the 3!-in. x 3½-in. x 8½-in. wire cut lug 
(Dunn). This elimination, like all 
eliminations that have taken place 
since the work of simplification was 
taken up by the committee, was deter
mined upon only after a survey of the 
industry's shipments revealed that cer
tain sizes had steadily declined in favor 
among engineers of the country to a 
point where they constituted an ex
ceedingly small percentage of the total 
shipments of the industry. 

For guidance at this and future 
meetings the committee adopted a 
resolution to the effect that "any 
variety of brick which shows less than 
2½ per cent of total shipments for three 
consecutive years be eliminated and 
that any variety of brick which shows 
5 or more per cent of the shipments for 
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three successive years be reinstated in 
the list of recognized types and sizes 
unless special technical or other rea
sons show that such action is undesir
able; provided, further, that the recog
nized types and sizes shall represent 
not less than 75 per cent of production." 

The survey of the paving brick in
dustry made in connection with the sim
plification conference reveals the fact 
that the industry has experienced a 
steady growth since the year of lowest 
production in 1918. In 1923 shipments 
reached the high figure of 453,864,183. 

G. E. First Quarter Orders 
Show Decrease 

Orders received by ~he General Elec
tric Company, Schene~tady, N. Y., for 
the three months ended March 31 total 
$73,487,903, Gerard Swope, president, 
announced recently. This is a decrease 
of 8 per cent over the first quarter of 
1923, when orders totaled $80,010,045. 

Commodity Prices Here and in 
England Since 1810 

In testifying in the International 
Railway valuation case, referred to in 
the ELECTRIC RAILWAY JOURNAL, issue 
of April 12, Dr. Jacob H. Hollander, 
professor of political economy in Johns 
Hopkins University, presented the origi
nals of a number of charts in support 
of his conclusions. Among them were 
studies showing the trend of prices in 
the United States from 1913 to 1923, 
bank credit, gold reserves and federal 
reserve notes, 1919-1923; prices in the 
United States, 1913-1923; production in 
basic industries and volume of business, 
1919-1923, and commodity prices in the 
United States, 1810-1923, and in Eng
land, 1800-1923, the last reproduced 
herewith. 
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Electric Drills Reduced in Price 
An increased rate of production, re

sulting from the greater demand. for 
electric tools, has enabled the Hisey
Wolf Machine Company, Cincinnati, to 
reduce its prices. The new p1·ice list 
became effective on March 17. Elec
tric dr:11s of the more popular sizes 
have been reduced in price from 12~ 
per cent to 17 per cent. Other reduc
t ions range from 5 to 10 per cent. 

$22,988 Awarded to 1,752 General 
·Electric Workers for Suggestions 

A wards totaling $22,988 were paid to 
1 752 employees of the General Electric 
Company during 1923 for suggestions 
which increased the efficiency of the 
company·s operations. The suggestions 
ranged from safety dhices for the pro
tection of workers to improved methods 
of manufacturing electrical apparatus. 
The highest awards amounted to $500. 

During the year 8,078 suggestions 
were filed, representing about one-tenth 
the employees of the company. The 
Philadelphia works leads, with 43 per 
cent of its workers offering suggestions, 
and the Edison Lamp Works at Harri
sion, N. J., tops the list in suggestions 
accepted , with 48 per cent. 

Suggestions are sent to a special com
mittee in each works. This commit
tee investigates the suggestion, passes 
upon the merit and either makes 
an award to the man or woman who 
made the suggestion or explains why 
the suggestion cannot be effectively 
adopted. In most cases the award is 
made within a few weeks after the sug
gestion is received. 

Metal, Coal and Material Prices 
Metals-New York Apnl JS, 1924 
Copper, eleotrolytic, cents per lb.. ... . . . • • I 3. 475 
Copper wire base, cents per lb....... . . • . • I 5. 875 
Lead, cents per lb.. . . . . . • • . • . . . . . . • . . . . 8. 15 
Zinc, cents per lb....................... 6. 38 
Tin, Straits, cents per lb........ . • . • • . . . . ◄9. 25 

Bituminous Coal, f.o.b. Mines 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads, gross tons . ...•.•.... • .. •.. ..• 
Somerset mine run, Boston, net tona . . . .. . 
Pittsburgh mine run, Pittsburgh, net tons. 
Franklin, Hl.,screeninga, Chicago, net tons 
Central, 111,. screenings, Chicago, net tons. 
Kansai, •creeninga, Kansas City, net tona .. 

Materials 
Rubber-covered wire, N . Y., No. 14, per 

1,000 ft •. . .•••••. . •..... . .•. . • . .. ... 
Weatherproofwirebaae, N.Y., cents per lb. 
Cement, Chicago net prices, without bags. 
Linseed oil (5-bbl. lots) N. Y., per gal. .•. .. 
White lead in oil (JOO-lb. keg), N. Y., 

ceras per lb., carload lots .. •· .......•.• 
Turpentine, (bbl. lots), N. Y.,pergal. ..... 

Rolling Stock 

$4.20 
2.35 
I. 875 
2. I 75 
I. 90 
2 . 50 

$6 . 65 
17 .so 
$2 . 20 
$0.93 

12. 25 
$0.99 

Menominee & Marinette Light & 
Traction Company, J\Jenominee, l\lich., 
proposes to buy seven new cars at a 
cost of $50,000. 

Grand Rapids Railway, Grand Rapids, 
Mich., is planning the purchase of 
twenty new cars. 

Department of Street Railways, 
Detroit, Mich., has just awarded con
tracts for seventy-five new Peter Witt 
type cars and will ask for ten new 
three-car trains similar to the one 
which has been tried out on the Detroit 
city lines and is. now in operation on 
Woodward Avenue. Although bids 

have been asked for 100 new Peter Witt 
type cars of the large model, contracts 
were awarded for only seventy-five, 
street railway officials having decided, 
after the favorabl e r esults obtained 
from the three-car t r a in, to ask for 
bids on ten such trains, thus making 
105 new cars in all, counting the Peter 
Witt cars. 

Track and Line 

Pacific Electric Railway, Los Angeles, 
Cal., will shortly start extending its 
track through the heart of Belmont 
Shore Place and Naples, by way of 
Second Street. Approximately 7,000 ft. 
of track will be laid, beginning at Liv
ingston Drive, bridging Alamitos Bay 
and continuing on through Naples to 
connect with the Newport-Los Angeles 
line. 

Grand Rapids, Grand Haven & l\lus
kegon Railway, Grand Rapids, J\Jich., 
has doubled its trackage on the docks 
at Grand Haven. 

Toronto Transportation Commission, 
Toronto, Canada, has already assigned 
employees to the rearrangement of 
poles and wires necessary to permit the 
laying of the curves which will connect 
the Parliament Street line with the 
Bloor Street tracks. The rails will be 
connected with the Bloor Street line 
and with the loop, which will be built 
on the plot of land lying east of Parlia
ment and immediately south of the 
viaduct. It is expected that track 
laying will start soon and that the loop 
will be in use within a month. 

Seattle i'llunicipal Railway, Seattle, 
Wash., may build an extension of the 
Cowen Park line if the petition recently 
put before the City Council meets with 
approval. City Engineer J. D. Black
welJ estimates the cost of the proposed 
extension at $125,000, which would pay 
for the laying of a double track from 
the present terminus of the line to 
East Sixty-fifth Street, and for the 
laying of a single track from East 
Sixty-fifth Street to Bothell Way, the 
proposed new terminus. This estimate 
includes a trestle across the park gulch. 
For the $125,000 expenditure, 2,100 
50-ft. blocks would be included in the 
assessed district. 

Trade Notes 

Ohmer Fare Hegister Company, Day
ton, Ohio, in order to complete the 
acquisition of the American Taximeter 
Company, New York, and to meet the 
demands of the company's fast-growing 
business, has arranged with Spitzer, 
Rorick & Company, Toledo, for an 
offering of $600,000 of the 7 per cent 
serial gold notes. The notes, offered 
at 101 and interest, are dated April 1, 
1924. The American Taximeter Com
pany manufactured a taximeter of the 
non-recording type which will here
after be manufactured by the Ohmer 
Fare Register Company<. The plan 
for the acquisition of this property by 
the Ohmer Fare Register Company was 
described in detail in the ELECTRIC 
RAILWAY JOURNAL, issue of March 15, 
page 437. ~• 

Yale & Towne ;\lanufacturing Com
pany, Stamford, Conn., recently ap
pointed Herbert Charles Rahm adver
tising manager. In this capacity he 
succeeds Francis J uraschek, who re
signed to enter business for himself. 
The new advertising manager's first 
position was as clerk in the advertising 
department of P. & F. Corbin in New 
Britain, Conn. In 1915 he received an 
offer from Sargent & Company to enter 
its service. Here he took care of all 
the catalog work. In September, 1922, 
he went with Yale & Towne as assist
ant advertising manager. Since August 
of last year he has been in full 
charge of the advertising department 
owing td the continued illness of Mr. 
Juraschek. 

William Lintern, president of the 
Nichols-Lintern Company, Cleveland, 
has made a business trip to New England 
and the Eastern cities. He reports his 
trip productive of much valuable data 
relative to the new stop-light which 
his firm is about to place on the market. 
He promises a definitive advance, in 
the shape of a highly simplified system, 
which will reduce installment and 
maintenance costs to -a minimum. 

Neic Advertising Literature 

Century \Vood Preserving Company, 
Pittsburgh, Pa., has issued a bulletin 
on the "Shipley Treating Unit." The 
bulletin describes the effectiveness, ad
vantages, construction and capacity as 
well as uses and availability of the 
"Shipley Treating Unit." 

Westinghouse Electric & ;\Janu
facturing Company, East Pittsburgh, 
Pa., has recently published a new 
booklet, known as Folder 4532-A, deal
ing with Westinghouse fabrics and 
papers for insulating purposes. All the 
forms of treated and untreated fabrics. 
papers, sleeving, tapes, cord and thread 
manufactured by the company are fulJy 
described in the booklet and their 
principal applications given. The mate
rials described in this folder are used 
in the manufacture of Westinghouse 
electrical apparatus and made available 
to the general trade. 

Crouse - Hinds Company, Syracuse, 
N. Y., has issued folder No. 12 entitled 
"Condulets for Concealing in Concrete." 

Detroit Electric Furnace Company, 
Detroit, l\lich., has just issued a new 
publication on brass melting. This 
booklet telJs, first, that the electric 
furnace is a factor of ever increasing 
value in brass melting. It next enu
merates the economies effected by the 
electric furnace, and then shows how 
complete control of analysis, color, 
texture and homogeneity of the alJoy 
is secured through the electric furnace. 

Page & Hill Company, l\linneapolis, 
l\Tinn., has issued a new publication 
called "Practical Information Abont 
Cedar Poles and Butt-Treating." This 
handbook covers information on the 
storage of poles, painting of poles, the 
proper and improper methods of un
loading cars, counting and tallying 
and other practical data for use ()f 
engineers, purchasing agents, yard su
n"rintenclents, foremen and foremen of 
Ji-c crcv.~. 
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- it's the way it works 
that counts! 

Meets All Requirements 
Because it is more powerful, quicker-acting, and 
of greater chain-winding capacity, the Peacock 
Staffless Brake is superior for safety cars. That's 
why it has been chosen over other hand brakes 
on many roads. 

It's not a matter of looks, finish, sentiment or 
even first cost. It's a question of getting a de
pendable hand brake, wi th an established repu
tation for fulfilling its job in case of emergency. 
T he P eacock Staffless Brake is known to this 
fie ld as the first satisfactor.rsolution of the safety 
car hand brake problem. 

It meets the other requirements too-occupies 
minimum platform space, is light in weight and 
wi t~out question is most economical in the long 
run. 

Specify 
Peacock Staffiess for Safety Cars. 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repreaentative: 
Lyman Tube & Supply Company, Limited, Montreal, Canad a 

Peacock 
Staff less 

Brake 
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for~, j~acon &- 'Wa\'i& 
c3ncorporatc~ 

J.cngin~ers 
1111 Bro111lway. Ntw York 

PITILADELPDIA CIIJCAGO SAS F R ANCISCO 

STONE & W EBSTER 
Incorpor ated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRI AL AND P UBL IC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON&. PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS- CONSTRUCTORS 

E'LECTRICAL-CIVIL-MECHANICAL 
105 South La Salla StrHt 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER. MASSACHUSETTS 

IIIIPORTS-APPRAl8ALS-RATICS-OPERATION-llllRYlCll 

Parsons, Klapp, Brinckerhoff & Douglas 
WM . RARCLAV PARSON!' U. 1'1. BRJNKERDOl"F 
EUGENE KLAPP W. i. D OUGLAS 

Engineer s-C onstructors- M anagers 
Hydro-electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLEVELAND :SEW YORK 

11170 Hanoa Bldg-. 84 Pine St. 

I 

STEVENS .& WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Management and Financing of Utl/iliu and lndu,rrial• 

Youngstown New York 

I-IEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 

· Re1>rianizalion Mana~errient - Operation Construction 
43 Cedar Street. New York Citv 

The J. G. White 
Engineering Corporation 

Enrln eera-Constructors 

011 Ret\nerlet and Pipe LI.net. Steam and Water Power Plants. Tranamlnloa 
Systems, Hotels, Ap1rtment1, om.ca snd l nduatrtat Bulldtnes. Rsllroadl. 

43 Exchange P lace New York 

JOHN A: BEELER 
Operating, Traction aod Traffic Inve.tigatioo1 

Routing Surveya-Valuations-Operatioo 
Management 

52 Vanderbilt Ave., NEW YORK ,. 

ENGELHARDT W. HOLST 
Con•ulting Engineer 

Appraisals, Reports, Rates, Service lnvestication, 
Studies on Financial aod Physical Rehabilitation 

Reorgallizatioo, Operation, Manacement 

683 Atlantic Ave., Boston, Mass. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, transferable weekly 
pau. Campaic111 bandied to make it a 1ucce11. 

143 Crary Ave., Mt. Vernon, N. Y. 

®l DAY & ZIMMERMANN. INC. 
I! MG IN JE.JE. R $ 

'D.uign, ConJtruction 
1{eporfJ', t1aluation✓, 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting E ngineers 

Specializing in U tility Rate Cases and 
R eports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

HUMAN ENGINEERING 
Railway A udit and Inspection Compwiy, Inc. 

F ourth and Chest n ut Sts. , Philadelphia 

Boston New York } BBA:SCDES { Baltimore Atlanta 
New Orleans Pittsburgh Ch icago St . Louie 

By1lesby 
Engineer ing & 11anagernenr 

Corporation 
208 S. La Salle Streer. Chica~o 
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AMERICAN BRIDGE COMPANY 
1 

• EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 

BRIDGES AND BUILDINGS 
SALES OFFICES: 

NEW YORK, N. Y. 
Philadtlphia, Pa., 

Empire Bldg., 71 Broadway 

Widmer Bldg., N. W. Cor. Chestnut and Juniper Sts. 
Boston, M aJJ. . 120 Franklin St. 
Baltimore, Md., 

Continmtal Bldg., Cor. Caloert and Baltimore Sts. 
PITTSBURGH, PA. Frick Bldg., 440 Fifth Aoe. 
Cincinnati, Ohio Union Trust Bldg., 36 East 4th St. 
Cleoeland, Ohio Guardian Bldg., 629 Euclid Aoe. 
Detroit, Mich. • Bucher Aoe. and M. C. R. R. 
CHICAGO, ILL. ' 208 South LaSalle St. 
St. Louis, Mo., Liberty Central Trust Bldg., 506 D_lfoe St. 

Den.oer, Colo., First National Bank Bldg., 820 17th S_t. 
Salt Lake City, Utah, Walker Bank Bldg., 175 S. l\lain St. 
Duluth, Minn. Woloin Bldg., 229-31 West 1st St. 
Minneapolis, Minn. .. 629 2nd St., S. E. 

Pacific Coast Repreuntatioe: 

U. S. Steel Products Co., Pacific Coast Dept. 

San Francisco, Cal., Rialto Bldg., 116 New Montgomery St. 
Portland, Ore. Selling Bldg., 322 Adler St. 
Seattle, Wash. 4th Aoe. So., Cor. Conn. St. 

Export Repreuntatfoe: United States Stul Products Co., 30 Church St., N. Y. ' , ,·' 

■ .__I ________________ I ■ 

J. ROWLAND BIBBINS. 
Engineer-927 Fifteenth St., WASHINGTON 

TRANSPORTATION SURVEYS 
Organized Traffic Relief and Transit Development 
Co-ordinating Motor Transport, Railroad and City 
Plana, Service, Routing, Valuation, Economic Studies 

EXPERIENCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specializing in Trallic Problem• and in Method• to 
Improve Service and lhcreaae 

Efficiency of Operation 

PIQUA, OHIO 

" EDWIN WORTHAM, E.E. 
Consultin9 En9inur 

Valuations of Electric Railways and 
Utilities of All Kinda 

Traffic and Operatin1t Studie1 

Allison Bldg. Richmond, Va. 
Established J'eh. 1913. 

THE P. EDWARD WISH SERVICE 
50 Church St. Street Railway Inspection 131 State St. 
NEW YORK · DETECTIVES BOSTON 

When wrltln&' the adverth1er for loformatloo or 
prlffl!, a meotlon ot the Eltttrlc RaUwa7 

Jonrnal w uld be opprtclated. 

C.B.BUCHANAN 
Pre1ldeni 

W. H. PRICE. JR. 
s .. ·1-Treu. 

JOHN I'. LAYNO 
Vlce-Pr .. ldOIU 

BUCHANAN & LAYNG CORPORATION 
Engineerint and Manatement, Construction, 

Financial Reports, Traffic Surr:eys 
and Equipment Maintenance 

BALTIIIIORE 
823 Equitable Bid&'. 

Phooe: 
Hanover 2142 

NEW YORK 
49 Wall Street 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 

Dwight P. Robinson & Company 
lncorporeled 

Design and Construction of 
Electric Railwaya, Shop•, Power Station• 

125 East 46th Street, New York 
Chicago Youngstown Atl,mta Philadelphia 

Los Angelu Montreai Rio de Janeiro 

A. L. DRUM & COMPANY 
Con.suttin6 and Conatnictinc Encln~er• 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTnUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clnrk Street 215 South Broad Stree1 

Chicago, Ill. Philadelphia, Pa. 
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The Brockway Trackless Trolley 
r: ----

Ona of 11ine Brockwa11 Trackless Trolle11 Cars operated b11 _New York State Railwavs. Rochester, N. Y. 

Making the ''thin" routes pay well 

SEE 
BACK 
COVER 

Probably you could put your finger on two or three routes in your 
system that barely pay, or even are operated at a loss. Probably too, 
there are several newly developed districts where there is a need for 
transportation, though the cost of new tracks would be prohibitive. 

Why not make "thin" routes pay well , by operating trackless trolleys? 
Installation cost is compiarative1ly low,..-your present bams and 
mechanics can handle the maintenance-operating cost is less than 
the average street car. Let us figure with you? 

Brockway Corporation 
Cortland, New York 

Originators of low center of gravity transportation equipment 

e 
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CWatch for it/ 
ANN U A -L 

~ -

WHITE TRUCK FLEETS 
OF 10 OR MORE 

- - in the May 10th issue of The Saturday Evening Post 

THIS year again the White Roll Call 
tells transportation's biggest truck 

story. 
Each year this remarkable advertise
ment 'is published nationally and each 
year it shows an increasing tendency 
on the part of truck buyers to quit 
shopping for motor trucks arid buy 
assured transportation from The 
White Company. 
This year the White Roll Call will be 
published in The Saturday Evening 
Post May 10th. It will show a tremen-
dous increase in the number of owners 

of fleets of 1 0 or more Whites and in 
the number of Whites these owners 
operate. 

Before you buy a motor truck or a 
motor bus, study the White Roll Call. 
We will be glad to mail it to you in 
booklet form- the names of the hun-
dreds of fleet owners to ·whom, year 
after year, Whites have been giving 
the most money--earning miles. 
The White Roll Call is a fact structure 
defying imitation. It is industry's an-
swer, born of experience, to the ques-
tion: "What equipment shall I buy? .. 

THE WHITE COMPANY 
842 E. 79th Street Cleveland 

WHITE TRUCKS 
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One order 
covers them all! 

April 19, 1924 

Save time! Save clerical work! Make out one 
general order instead of many for your electrical 
supplies - Sunbeam Mazda lamps, sockets, re
ceptacles, lighting fixtures, conduit, rubber cov
ered wire, motors, fuses, tapes, flexible cord, 
outlet boxes, porcelains. In fact "Everything 
Electrical." 

There is a Western Electric Distributing 
House fully stocked near enough to assure you 
complete and speedy deliveries. Call on it to 
supply you. 

Wtsrtrn Electric 
Company 

OFFICES IN 47 PRINCIPAL CITIES 
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GREATER COMFORT-GREATER SPEED-GREATER SAFETY- GREATER PROFITS 

Pierce-Arrow Busses Win Friends 
-and Earn Greater Profits 

Standard Chassis 

$4600 
for 196-inch wheelbaoe, 
$4750 for 220°inch 
wheelbase,atBuffalo. In• 
eluding starter, battery, 
generator, solid tires 
and electric light!. Pneu• 
matic tir es and disc 
wheels optional at extra 
cost. 

Terms if desired 

The Pierce-Arrow 
6-Cylinder Bus Engine 

The 1ilent Dual-Valve, Dual 0 Iiinltlon Pierce-Arrow Bus En11lne 
develops over 100 horsepower at 2500 revolutions per minute. Road 
speeds of from 4S to SO miles an hour can be maintained readily, If 
desired. Six-cylinder flexibility reduces 11ear-1hiftio11. 

~ ~ ~ 

It is a demonstrable fact that the Pierce-Arrow Motor Bus is more 
comfortable and more ■table than a Umousinc. Sidcswav is absent. 
The long wheelbase is one reason for this. The exceptionally wide 
tread is another. Perfect eprinii suspension is another. Passengers 
can ride for hours at hl11h road speeds without fati11ue. 

~ ~ ~ 

We will 11ladly arrange for a complete demonstration of the Pierce• 
Arrow Motor Bus at the factory or at principal distributing points. 

eree 

The name Pierce-Arrow represents the utmost in 
luxurious motor transportation. It attracts riders-and 
every Pierce-Arrow rider is a satisfied passenger. He 
rides oftener and praises the luxury and comfort of 
the service to his friends. 

Electric railways who extend or augment their 
facilities with modern Pierce-Arrow Motor Busses 
win the good-will of thousands of patrons-and insure 
greatly increased revenue. 

From an operating standpoint, Pierce-Arrow Motor 
Busses .are ideal. They maintain fast headway. The 
silent, vibrationless 100 horsepower engine is surpris
ingly economical. They cost less to run and less to 
maintain. They maneuver easily; the turning radius is 
unusually . short. They are as easy to drive as a big 
touring car. 

Our engineers will be glad to go 'into detailed facts 
and figures with railway representatives. And the 
coupon will bring interesting information about the 
bus, itself. 

The Pierce-Arrow Motor Bus Chassis, produced in two 
lengths of wheelbase, will accommodate the de luxe, sight• 
seeing or pay-enter types of wood or steel bodies, ranging 
from IS-passenger capacity upward. 

THE PIERCE-ARROW MOTOR CAR COMPANY 
Buffalo, N. Y • 

• 

SEND THIS COUPON FOR FU LL INFORMATION 
+--------------------------------------~ 

THE PIERCE-ARROW MOTOR CAR CO., Buffalo, N. Y. 
Gentlemen : Please send me literature and complete information about the Pierce-Arrow Six-Cylinder Motor Bus and 

various types of bodiei;. 

Name----·-----------------------------------

Addre•---------------------------------------
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Support the Rail Joint! 

Center Rib Base Plate 
The Center Rib Base plate provides rein

forcement and support directly under the 
center of the rail. It supports the joint and 
prevents "battering," or "cupping" of the 
rail ends. It is designed for use with either 
bolted or welded joints - in the latter case 
the plate is usually welded to 
the rail, thus imparting addi
tional strength and stiffness to 
the joint. Particu~arly adapted 
for reinforcing old joints. 

Machine Fitted Joint, Design 983 
Machine Fitted Joints, Design 983 are made from 

heavy rolled steel bars and are first cut .to length and 
punched. As the last operation, the top and bottom 
are accurately machined to a true bearing surface 
free from kinks, wind, burrs, and mill scale. The 
special top and bottom bevel is provided 
for electric seam welding. In this design 
the bottom is reinforced at the ~enter of 
the joint. A special steel is used so as to 
secure maximum strength in the weld. 
Joints can be made in any length, thickness 
or drilling. 

Abbott Base Plate 
In the Abbott Base Plate the reinforcement 

is located on each side of the rail instead of in 
the ce1_1ter. The joint is thus supported and 
"battering" and "cupping" of the rail ends is 
prevented. It may be used with either bolted 
or welded joints - in the latter case it is usu

ally welded to the rail, thereby 
imparting additional strength 
and stiffness to the joint. Par
ticularly adapted for reinforc
ing old joints. 

Machine Fitted Joint, Design 980 
Machine Fitted Joints, Design 980 are made frcm 

heavy rolled steel bars and are first cut to length and 
punched. As the last operation the top and bottom 
are accurately machined, producing a true bearing 
surface, free from kinks, wind, burrs, and mill scale. 

The joints are made in any length, thickness 
or drilling to fit any rail section: foreign, 
domestic, obsolete, new or worn. Where 
rails are old, rusty and corroded the joint 
can be made oversize. Special designs are 
made for either electric seam weld or bolted 
joints. 

Joints made for any rail section: 
new, obsolete or foreign 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 
Sales Offices: 

New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh 
Buffalo Cleveland Detroit Cincin natl Chicago St. Lau ls San Francisco 

Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sale Exporter af our Commercial Products 

BETHLEHEM 
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More Miles 
for More People 

The motor coach adds its quota to our total transportation. 
Whether double-decker in the city or single on the interurban 
highway, it crt;_ates new business, not only for itself, but for steam 
and electric lines as well. • 

The key notes in its progress are comfort, convenience <;1nd 
safety; and in its development, as in that of every other type of 
automotive vehicle, Timken-Detroit Axles have played an im
portant part. 

THE TIMKEN-DETROIT AXLE COMPANY, DETROIT, MICHIGAN 

29 
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... _-_-_-:_-_-_-_-_-_-_-_-_-_-:_-_-_-_-_-_-=-----:..-. .------------- -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~--
'Jack 'em out" SIMPLEX "Jack 'em out" 

J 
A 
C 
·K 
s 

With Simplex Jacks You Don't 
Have to "Monkey" Poles 

Do Your Men Waste Time and Money.That Way? 

Two Men and a Simplex Pole Pulling 
and Pole Straightening Jack will do 
the job Quicker and Cheaper 

Recently a large pole was pulled in 8 minutes, while another 
pole was straightened in less than two. 

No. 329 Simplex Pole Pulling and Pole Straightening Jacks 
can be utilized any number of ways in the handling of poles
for instance, an important one is to move loaded poles with
out interference to the overhead wires. 

That's quite a feat, but when the road crew has the assist
ance of the greater man power inherent in Simplex Jacks, 
there comes at once a feeling of security and certainty that 
the job will be accomplished without mishap. Simplex jacks 
produce contented workmen, resulting in maximum efficiency . 

• Distributed by 

Wep,ern Elertric Company 
Offices in 47 Cities 

Manufactured by 

Templeton~Kenly & Co., Limited 
Established 1899 Sole Manufacturers 

Chicago Ill. U.S~. 

J 
A 
C 
K 
s 
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Water Heat 
seeping compelling 
thru to expansion 
ties and that ruins 

cross-rods rigid surfaces 

ELECTP,IC RAILWAY JOURNAL 31 

Cold Snow Chains Impact Age 
with the forcing hungrily of your own the deadly foe 

cars as well irresistible traffic to gnawing at of m any 
upward thrust the center your pave, as heavy paving 

of freezing of street ffi;ent's surface trucks materials 

-How will you 
resist them? 

NOT by · paving with materials which 
rain, temperature changes, or age 

deteriorate. 

Not by paving with materials which are 
quickly abraded by traffic's wheels an·d 
chains. 

Not by paving with materials that are 
inelastic and hence crack under impact 
or expansion. 

Not by paving in a way that permits 
water to seep thru to ties and cross rods. 

BiiCk 
Only one pavement-at reasonable cost 
-meets the demands of your work
the "ABC" pavement surfaced with 
asphalt-filled vitrified brick. 

Write for specifications
you'll quickly realize why you 
will profit by standardizing 
on this modern construction. 

PAVEM·E NTS 
OUTLAST THE BONDS 

N ATIONAL PAVING BRICK MANU FACTUR ERS ASS'N, Engineers Bldg., Cleveland, Ohio 

Alb lon Shale Brick Compaoy 
Albion, Ill. 

Alton Brick Company 
Alton , Ill. 

Barr Clay Company 
Streator, 111. 

Binghamton Brick Company 
Binghamton. N. Y. 

Cleveland Brick & Clay Company 
Clevclaod, Ohio 

Clydesdale Brick & Stone Co. 
Pittsburah. Pa. 

Coffeyville Vitrified Brick & Tile Co, 
Coffeyville, Kan!', 

Collinwood Shalr Brkk Compaoy 
C leveland, Ohio 

Coc!o::.;},c ~a~ Tile Company 

Francis Vltric Brick Compaay 
Boyutoa, Ok.la. 

Georgia Vitrified Brick & Clay Co. 
Augusta. Ga. 

Globe Brick Company 
East Liverpool. Ohio. 

Hammond Fire Brick Company 
Fairmoot. W. Va. 

Hocking Valley Brick Compaoy 
Columbus. Ohio. . 

lndependeoce Paving Brick Co. 
lndepcndeo.ce, Kans. 

1'1ack Mfg. Company 
• Wheeling, W. Va. 

C. P. it ayer Briel&: Company 
Bridgeville, Pa. 

Medal Paving Brick Company 
Cleveland, Ohio. 

Metropalis Paving Brick Co. 
Pittsbura. Kansas. 

.M etropotitan Paving Brick Co. 
Caotoo, Ohio. 

Mineral Wells Paving Brick Co. 
Mineral Wells, Texas. 

1'Joberly Paving Brick Company 
l\loberly,Mo. 

iturphyaboro Pav)ng Brick Co. 
M urphyeboro. 111. 

Patton Clay Mfg. Company 
Patton ,Pa. 

Peebles Paving Brick Company 
Portsmouth. Ohio 

1:it~Pt'i!i~r~t:iK!n~~~~k Company 
Purington Paving Brick Company 

Galeeburg, Ill. 
Southern Clay Mf,i. Company 

Chattannoga, Tenn. 
Springfield Paving Brick Company 

Spriogfield, Ill 

Sterling Brick Company 
Olean, N. V. 

Streator Clay Mfg. Compaay 
Streator, 111. 

Thornton F lre Brick Company 
Clarksburg, W. Va, 

Thurber Brick Company 
Ft. Worth, Texas. 

Toronto Fire Clay Company 
Torooto, Ohio 

Trioldad Bilek & Tile Compaay 
Trloldad, Colo. , 

V eederwburg Paver Company 
Veedersburg, Ind. 

\Vest.em Shale Products Company 
Fort Scott, Kam. 

Westport Paving Brick Compaoy 
Baltimore, Md. 
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Read the ·Answer 
On the Cars 

~=====================.,. 

mLL over this broad land thousands of car journals are turning 
gratefully on a thin but adequate film of Texaco Car Oil. 
Hundreds of millions of car miles on Texaco--and more as roads 
renew their contracts and additional roads come to Texaco. 

T hat record is better than anything we can say here. 

But better yet is the record of reduced maintenance that follows the 
introduction of Texaco Car Oils. 

Intelligent operating men have come to learn there is the place to look 
for results. · 

Texaco Lubrication Engineers, with their helpful co-operation, are showing 
them just how much-or rather how little Texaco Car Oil is needed and 
they are, from their widespread experience, exchanging ideas as to the best 
methods of application. 

RESULTS-
EcoNoMY, HARMONY, CONTINUED USE OF TEXACO 

CAR OILS. 

Texaco Car Oils are made in two grades: 

Texaco Car Oil-Summer 
T exaco Car Oil-Winter 

They will take care of all temperature and operating conditions. 

On the basis of the excellence of Texaco Car Oils we are securing and 
holding business; for these oils are important enough to make any road 
come to Texaco. And, in addition to the savings that are brought about by 
Texaco Car Oils, roads find additional profits in the use of the rest of the 
Texaco Line. 

- There is a. Texaco Lubricant for every Street Railway] 
purpose. You will like them all after you use them. 
And you will like the way Texaco Engineers go about 
co-operating with your men for improvement of lubri
cating conditions all along the line. 

THE TEXAS COMPANY 
DEPT• R-J • 17 BATIERY PIACE •N E\VYORK CITY 

HOUSTON · CHICAGO • NE\ Y YORK 
OFFICES IN PRINCIPAL CITIES 
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I 

WHAT'S the use of letting the heaters run when they are 
not needed? When somebody merely opens a door 

or window to cool off, and then there's a call for more heat. 

Current means coal and coal means cash. 

Control .Electric Car Heaters and 
save cash with CONSOLIDATED 

New Visible Thermostat 
Adequately protected, yet entirely visible. 
Eliminates failures through malicious 
injury or tampering with thermostat 
equipment. Inspection time reduced to 
a glance. 

"Keeps nothing under cover" 

Wr~te for information on the visible ther
mostat and new simplified and compact 

magnetic switch. 

r- iConsolidated Car Heating Co. 
Albany New York Chicago 

April 19, 1924 
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New structure is to be 7500 feet 
long with Concrete Piers weigh
ing 1500 tons each. 

On the job at Newark Bay. B)' 
means of this simple slump test, 
any competent i;spector can 
easily control the quantit)' oJ 
mixing water and, therefore, the 
strength of the resulting Concrete. 

The new, four-track Central Railroad of New 
Jersey Bridge over Newark Ba)' will be located 
100 feet north of the p,resent structure. 'The new 
track level will be 30 feet higher than the old. 

Quality Control in the Field 
Central Railroad of New Jersey engineers believe in putting 

the laboratory to work right on the job. 

In the Concrete construction, shown a hove, they are regularly 
applying approved methods of field control to keep the quality of 
the Concrete uniform and particularly to maintain desired strength. 

Strengths are verified at regular intervals by testing field cyl
inders. 

Proportions of fine and coarse aggregates are accurately de
termined by fineness modulus. 

Slump tests are being made daily to control consistency. 

This is only one of many jobs where the most modern field 
methods of control are directly helping to assure better Concrete 
with greatest economy. 

* * * 
The work on the Newark Bay Bridge is being done under the direction 
of A. E. O~n, Chief Engineer, J. J. Yates, Bridge Engineer, and .RE. 
Van Ness, Construction Engineer, Central Railroad of New Jersey. 

Let us tell you more about the practical advantages of 
field methods of quality control. Write the nearest office 
listed below for your free copy of "Concrete Data for 

Engineers and Architects.'' 

PORTLAND CEMENT ASSOCIATION 
c/1 National Organization to lmproYe and Extend the Uses of Concrete 
Atlanta 
Birmingham 
Bosroo 
Charlotte, N. C. 
Chicago 
Dallu 

Denver 
Dea Moine, 
Detroit 
Helena 
Indianapolis 
Jacksonville 

Kansa.,City 
Los Angeles 
Memphis 
Milwaukee 
Minneapolis 
NewOrleam 

New York 
Olclahoma City 
Parkersburg 
Philadelphia 
PittsburJh 
Portland, Oftg. 

Salt Lake City 
San Franciaco 
Seattle 
St. Louis 
Vancouver, B.C. 
Wubiner,,a,D.C. 
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The unique three-car articulated train for the 

City of Detroit 
These cars include many of the latest developments in equipment, 
including for their fending equipment the dependable, rugged and 
always-safe H.B. LIFE GUARDS. 

We manufacture fending equipments up to a standard calling for the 
component parts to be of the best, strong and rigid to withstand 
service cond·itions, quick-acting, efficient and low in maintenance cost. 

Our years of experience in building these equipments qualify us to 
know that to cheapen a guard weakens it. 

To get what years of experience have taught us under all conditions 
to be the best -

Specify 
"To Be Manufactured By the Consolidated Car Fender Co." 

• 
WENDELL & MacDUFFIE CO., 110 East 42d St., New York 

General Sales Agents 

H. B. 
LIFE GUARDS 
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WHEN you set out to lower 
your operating costs, con

sider the reductions you can make 
by lubricating all of your equip
ment properly with Standard Oils 
and Greases. 

The proper use of these lubri
cants will minimize bearing fail
ures, and eliminate pull-ins. It 
will reduce labor costs by extend
ing time between oiling periods. 

The purchase price of these oils 
and greases represent only 2°/4 or 
3% of your total maintenance cost, 
yet this cost may be substantially 
reduced by taking advantage of 
the superior service they render. 

Records in our files prove these 
figures. 

.... 

An Indiana Traction Company, 
following the recommendations of 
our engineering staff, reduced the 
cost of lubricating their equip
ment 50%. 

Another Company, located in 
Michigan, ·after a six months' 
trial, during which they were 
guaranteed that their costs would 
not increase, effected a saving of 
30%. 

The reductions in lubricating 
costs which these companies en
joy are typical of the service ren
dered by Standard Lubrication 
Engineers and Standard Lubri
cants'. They indicate the possibility 
of reducing your own mainte
nance costs . 

The first step toward making tbese reductions practical is to write to 
our nearest branch requesting the service of a Standard Lubricating 
Engineer. The rcp_ort he will make after studying your lubricating 
requirements will put you under no obligation except to yourself, 
for it will point out the way for you to lower lubricating costs. 

•ILLINOIS 
Chicago 
Decatur 
Joliet 
Peoria 
Quincy 

STANDARD OIL COMPANY 
(IN DIANA) 

9S0 S. Michigan Avenue 
INDIANA 

Evaasville 
Indianapolis 
South Bend 

KANSAS 
Wichita 

IOWA 
Davenport 
Des l\Ioines 
l\lason City 
Sioux City 

S. DAKOTA 
Huron 

MICHIGAN 
Detroit 
Grand Rapids 
Saginaw 

CHICAGO, ILLINOIS 
N.DAKOTA 

Fargo 
lllinot 

WISCONSIN 
La Crosse 
Milwaukee 

MINNESOTA 
Duluth 
Maakato 
Mianeapolis 

MISSOURI 
Kansas City 
St. Joseph 
St. Louis 
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Of course they are-

• -. 
~ -

MILLER 
TROLLEY 

SHOES 
(patented) 

On the Interstate Public 
Service Company's Cars 

Big cars, fast cars, luxurious cars-they're 
also qu~et-riding cars. That disagreeable 
hum and vibration so commonly experienced 

-,.. on cars where trolley wheels are used is 
conspicuously absent. Miller Trolley 
Shoes because of their smooth sliding con
tact, afford noiseless operation. 

Officials of this prominent interurban agree 
";th many other railway operators in 
reporting that Miller Trolley Shoes give 
rise to fewer dewirements and cause no 
more wear on trolley wire than wheels. 

Increased mileage 
No lubrication 
No bushinS?s 

Miller Trolley Shoe 
Company 

295 Columbia Road, Boston-21 , Mass. 

• 
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Standard Sizes of CONDUITS for the Installation of Wires and Cables 
~AM>IU~ft 

'l1IE N.l10NAI. ELICTRICAL CONTRACTORS ASSOCIATION Of 11IE UNITED -STATI5 --" 111£ NATIONAL EU.C11UCA1. CODE 

i ITJ 00 ! ,~1tw 
!~ tsJ - ~~~ (--
10000® ~--~ fw 

@} ~ ~ 
~ ~ 

Dup1c-x \Vin: 

i:;, i:i) ~ 

ij ~- © 

W HAT size of conduit? What about elbows? Ques
tions instantly and authoritatively settled for any 

job where rigid conduit is to be installed. 

This Chart hangs on the wall as handy as a calendar;
and as necessary when wirin.g must be figured. 

It is a quiet reminder of Sherarduct-the Rigid 
Conduit. The Chart is free, and so intensely practical 
you will regularly use it. 

national ffie~al ffioldinq C'ompanq 
WORLD'S LARGEST PRODUCERS OF ELECTRICAL 

r.ONDUlTS AND FITTINGS 

1149 Fulton Bulldlng, Pittsburgh, Pa. 
Represented in All Principal Cities 

Make certain on •••• 
every wirint job •• 
with this free •• •• Chart. Just slip •• 
thiscouponi~the • •• mail now; that's •• 
allyouneed todo. •• 

... •··· ;,. 
o"?••• National 

~...,_) • Metal Molding 
~;•• Company 

•••• Pittsburgh, Pa, 
•• •• 

, .. 
•• •• 

Please send free Chart of 
Standard Sizes of Conduits • 

•• •• -----=N,...am_o ____ _ ,,.~.· o-.. •• 
.fy.•· 

Sherarduct 
~'¾,•• ------F---,ir_m _____ _ 

~·· ~o•• 

. The Ripd Conduit That Benda 

tj·• ---------------•• Addroaa 
•• •• •• .. · 
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PANTASOTE 
TRADE MARK 

flG'l'lSO'IE 
TRADE MARK 

~~ ~ t 

~~ 

eflanda1d for" · 
lectric Jlailwa ~ 

THE PANTASOTE COMPANY, Inc. 
NEW YORK CHICAGO SAN FRANCISCO 

t 

\ ~ 

\ 
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SYMINGTON. 
SEMI-STEEL JOURNAL BOXES 

An Easy Demonstration 
HAND file a few strokes on the machined pedestal 

ways of a Symington Semi-Steel Journal Box. 

The tough, wear-resisting quality of semi-steel in

stantly demonstrates itself. 

This ability. gives to Symington Semi-Steel Pedes

tal Type Journal Boxes their long useful life and 

economy of maintenance and operation. 

THE T. H. SYMINGTON COMPANY 
New York Chicago Baltimo~e Boston Montreal 

WORKS: ROCHESTER, N. Y. 
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For a crusade 
against high maintenance 

BOYERIZE! 
Even the trusty steel of olden times couldn't stand up to the strains of a brake 
rigging job on city cars. 
Only specially hardened steel can live at all. Only Boyerized steel with its glossy 
armor plate su rface can give full service and protection. 
Experience has proved that it actually outwears case-hardened steel three to four 
times. 

Choose from the long wear line 

It's Boyerized ! 
Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 

Center Bearings 
Side Bearings 
Spring Post Bushincs 
Spring Poat• 
Bolster and Transom 
Chafing Plates 

McArthur Turnbuckles 
Manganese Brake Head1 
Manganese Truck Parts 
Bushings 
Bronze Bearings 

The McArthur Turnbuckle 
You won't have to refit the rigging with new turnbuckles, if you specify McArthur 
Turnbuckles in the first place. They will last as long as the truck itself. 
More than that-the old-style jam-nut idea has been scrapped, and an efficient 
spring-equipped, split-clamp principle has been substituted. Now it only takes a 
pocket-wrench and a moment's time to make an adjustment, and tighten it up to stay. 

Full details on request. Let ua quate you 

Bemis Car Truck Company 

JCEPRESEXTATIYF,S: 
Economy Electric Devices Co., Old Colony Bldg., Chicago, Ill 
F . F . Bodler, 903 Monadnock Illdg., San Franeisco, Cal. 
W. F . McKenney. 5-1 First Street, Portland, Oregon 
J. H. Denton, 13\?8 Broadway, New York City, ::;; . Y. 
A. W. Arlin, 772 Pacific Electric Bldg., Los Anircles, Cal. 

Electric Railway Supplies 

Springfield, Mass. 
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"TIGER" Bronze Axle 
and Armature Bearings 
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Today's equipment-tomorrow's service 

llecause or Its excep
tional toughness and 
antlrrlctional qualities 
insures great strength 
n.nd slow ~·en rate of 
wenr. Oil-less Trolley 

Wheels and Non
Arcing Harps 

M-J 
Armature 

Babbit 
S aves repairs, 
I ab or and r~ 
tllR<"ement e x .. 
llt-nse. Contains 
no !rod. Stand
ard on n. major
ity or electric 
railways because 
it insures the 
lowest net cost 
per mile. 

\Ve have for years studied electric railway 
problems and in developing our various prod
ucts have sought and successfully brought 
out the features th~ mean most in equipment 
and economical car operation. 

The equipment used on street 
cars today unfailingly determines 
the service condition of those cars 
tomorrow. It assures rendering 
good, appreciable service or in
vites trouble. It determines to 
what extent maintenance econ
omy is possible. Today they 
are coming to More-Jones for 
V-K Oil-less trolley wheels and 
non-arcing harps, for superiority 
in design and for correctness of 
materials used in construction. 
They insure tomorrow's service. 

\Ve will gladly go into the matter of our 
products, (best for any street car service), 
with those so desiring. You are assured of 
uniformity and dependability in More-Jones 
products. Prompt shipmems. 

More-Jones Brass & Melal Co .• Sllouis.Mo. 

ftlORE· JONES 
QUALITY PRODUCTS · 
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TRADE DE- Plan ahead-
MARK 

The great tensile and elec
trical strength of Anderson 
Elephant Strain Insulators 
will be seen by the above cross
section. A one-piece spheri
cal steel shell is pressed around 
the steel terminals, which are 
so shaped that the strain is 
equally distributed, utilizing _ 
the whole strength of the 
metal parts. 

Elephant 
Strain Insulators 

Sheet mica is placed between 
the t e r m i n a I s and Aetna 
Insulation is moulded around 
the body under heavy hy
draulic pressure. This Insu
lator is as strong electrically 
and mechanically as its name 
implies. Diameter of bodies 
2¼ in. x 3¾ in., inside diam
eter of eyes 9 /16 in. x I in. 

Albert & J. M. Anderson Mfg. Co. 
289-305 A St., Boston, Mass. 

BRANCHES: 
New Y1Jrk, 135 Broadway; Philadelphia, Broad and Chestnut Sta., 

Chicago, 105 So. Dearborn St., London, 12 Moor Lane, E. C. 2. 

with 

ORANGEBURG 
FIBRE CONDUIT 

C HOOSE ORANGEB URG 
FIBRE CONDUIT encased 

in monolithic concrete for perman
ency in your duct lines. 

Wisely planned, with adequate 
provision for the future, it gives 
you the maximum of protection 
and insurance against interruption. 

Ten or twenty years from now 
your cables will be found intact 
and the "spares" in first class 
condition to provide for expansion. 

JOHNS-MANVILLE, Inc. 
292 Madison Avenue at 41st Street 

New York City 
Branchea in 62 Lartc Citic,. 

For Canada 
CANADIAN JOHNS-MANVILLE CO., Ltd. 

Toronto 

JOHNS
LLE 

Sole Selling Agent 
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''Repainting Done Inside and Out for $125. 

New DeVilbiss Spray Gun 
Thia latest DeVilbiu development provide■ for the mo■t 
&dvenlegeoua &pplicetion of eny paint or vamiah 
material. It embraces 17 import&nt. diatinctive fea .. 
turea, among which are a "Self--centerinis: nozzle."' e. 
"'Quick detachable apray head," "All earts 1nterchan11e
able," "Simplicity of deaign," end "One model for all 
purpoaea." 

Thia new Type "A" Spr•Y Gun inaurea the utmo■t in 
■prey gun value and service. 

per Double-Truck Car" 
Says the Eastern Massachusetts St. Ry. Co. 
of Boston. 
Quoting further from letter received from the 
Superintendent of Rolling Stock and Equl\lment, of 
this large New England property: "Our company 
has used the DeVilbiss Spray System of painting for 
two years. We have by this method been able to 
reduce our cost of painting very materially * * * 
and are in a position to paint our rolling stock at 
shorter intervals." 

Improvement in quality of work-saving of time
lowered labor costs, are noteworthy advantages 
made possible by the DeVilpiss Spray-painting , 
System on electric railway car and equipment 
painting. 

Let us work with you. Interesting operation and 
equipment facts will be gladly mailed. Address-

T H E D e V I L B I S S M F G. C 0. 
272 Phillips Ave. TOLEDO, OHIO 

Oel116iss 
Sprt1'f-pt11i1tinf SI/stem 

[ 
Complete Equipment for ] 

Every Palntlna:; Requirement 

INDUSTRIAL CRANES 
INDUSTRIAL locomotive cranes are the finest in the world- for two 

reasons. First the quality standards of materials and workmanship 
are the highest in the world, and secondly these standards are rigidly 
adhered to. 
INDUSTRIALS are built for executives who know the economy of quality-who are 
willing to pay a little more at first to save a great deal later. 
It is worth a great deal to know that long after the acknowledged span of crane usefulness, 
the INDUSTRIAL you buy will be delivering efficient, uninterrupted service. 

The 17 type• of INDUSTRIALS, copacitie• 5 to 200 ton• are oil fully illu•
troted and de•cr1°bed in our Golden Anniver•ary Catalog. It!r.oill be gladly 
forwarded to you upon reque•t. 

INDUSTRIAL WORKS 
BAY CITY, MICHIGAN 
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FO 
~ibloc 

T HE Green Loop Guide i_s the mark of a 
good chain hoist. Good because of 

the high efficiency of its planetary gear
ing; because of its Patented Loop Hand 
Chain Guide which protects the hoist 
and controls the hand chain at all speeds 
of travel; because of its rugged construc
tion throughout. 

Ford Triblocs have 80% efficiency; an eighty
pound pull of one man on the hand chain of a 
1-Ton Tribloc will lift a ton. Strong and com
pact. Made entirely of malleable iron and 
steel, except the Hand Chain Wheel, which is 
gray iron. Capacities from ¼ to 20 tons. 

Write for Catalog 6B 

FORD CHAIN BLOCK COMP.ANY 
2nd and Diamond Sts., Philadelphia, Pa. 

Ocerseas Representalice: Allied Machinery Co. of America 
90 Wall St., New York, N. Y. 

NOTHING approaching the "Traveiuxe 
in motor coach comfort has ever be

fore been achieved. 

Back is overstuffed with curled hair. A 
cushion of "comfy" springs and curled 
hair rests upon a 7-inch coil-spring con
struction. Correctly pitched frame and 
wide-flanged base are of -pressed steel. 
These exclusive H-W features impart to 
the "Traveluxe" those touches of travel 
luxury long sought for distance motor 
bus travel. 

The Heywood-Wakefield line, repre
senting 98 years of seat-building experi
ence, furnishes special models for every 
kind of passenger service from the exclu
sive "Traveluxe" to the Yellow Coach and 
Fifth Avenue Coach Company types for 
city use. 

Seating experts are available to you, 
without cost, through any of ·our sales 
offices. 

HEYWOOD-WAKEFIELD CO. 
1415 So. Michlaan Ave., Otica&<>, W. 

HEYWOOD-WAKEFIELD .CO. 
516 W. 34th St., New York 

Morvtdnock Blda:., San Frandeco 
F.N.GRIGG 

630 Louisiana Ave., Waahincton, D. C. 
THE G. F. COTTER SUPPLY CO. 

Houaton.Ta. 
THERAILWAY ANDPOWERENCINEERINGCORP'N 

Montreal and Toronto, Canada 
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One continuous unbroken rail! 

THERMIT 
Rail Welding 
eliminates the joints 

No rail bonds needed. 
No loose joints to fix. 
No low joints to build-up. 
No compromise joints to bother. 
A smooth-riding rail. 

-and "the first cost is the last cost." 

Metal & Thermit 
Corporation 

47 

120 Broadway, New York 
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I PAGE AR.MCO ; ! - . i 
STRAND 

WIRE corrodes on account 
of chemical and physical 

differences within the metal. 
Page-Armco Strand is produced 
from Armco Ingot Iron (99.84% 
pure) free from segregations 
which would tend to invite cor
ros10n. 

The extra-galvanized coating on 

Page-Armco Strand combined 
with the purity of the wire m
sures maximum service. 

Page-Armco Iron Strand is used 
as messenger strand, guy wire or 
strand, telephone wire or strand, 
trolley span wire, ground wire 
or strand, telegraph wire and as 
power transmission conductors. 

PAGE STEEL AND WIRE COMPANY 
An Associate Company of the American Chain Co., Inc. 

Chicago 

Bridgeport, Conn. 
DISTRICT SALES OFFICES: 

Xew York Pitt sburgh San Francisco 



48 EL EC TRlC RAILW AY JO URNAL Apri l 19, 1924 

Put STEINMETZ in 
Your Library-

T HE nine volumes which D r. Steinmetz has contributed 
on the subject of electrical engineering are now available 

in a handsome specially bound set. To those who know what 
these great books have meant in the development of electrical 
engineering theory and pra<,tice-this announcement needs 
no elaboration. The Steinmetz books l::ave been called the 
foundation of electrical practice. Their recognition is wor ld
wide. In Europe, Japan, South America-in every corner 
of the globe-they are accepted standards and guides. 
Have thi s handsome set w ith its full treatment of the theory 
and special problems of electrical engineering at your com
mand. The handbook a nd the practical treatise may give 
you the simple fact you need-but Steinmetz gives you the 
theory and its application-the real solution of the problem. 

See these books for 10 days FREE 
You cs.n exs.mlne the 
STEINME T Z ELEC
TRICAL ENGI NEER· 
I NG LIBRARY for ten 
days free. Simply fill 
In and ms.II the coupon 
below. This will not 
obligate you to pur• 
chase. You merely agree 
to return the books. 
postpaid. in ten days, 
or to remit $4.00 In 
ten days and $4. 00 per 
month tor eight months. 
Take this opportunity 
to see for yourself what 
these books sre and 
how useful they could 
be to you. Remember 
that they are the latest 
revisions of the Stein
metz books in a hs.nd
some specially bound 
library edition at a price 
a little less than the 
regular editions of the 
books. 

!\I cGraw.Hili Book C-o .• Inc., 3 70 Seventh Avenu e: New 'Yor k . 
You may send me on approval for IO days' tree examina tion. the 

STEINMETZ ELECTRICAL ENGINEERING LIBRARY. I agree to 
return the books. postpaid, in IO days. or to remit $4.00 in IO days 
8Jld $4.00 per month for eight months. 

Name , ...•................... , .....................•..... 

Address .....••........................................... 

OfficiaJ Position ...........• • ..•..•........•..•...•....•.... 

Name of Company ....•...•........•.......•........•....... 

Subscriber to lj:lectric Railway Journal? ..... Mem. A.I.E.E.? .•... 

(Books sent on approval to retail purchasers in U. R and Can•<la 
only.) E.R.J. 4-10-'.?4 

~------------- --------------------------J 

Labor 
at 15cts. an hour 

\Vha t would it cost you to load 250 to 500 
yards of dirt p iled on a pavement as in 
the picture? A laborer wouldn' t load 
more than IO yards a day. 

The Universal Full Circle Crane owned by the 
Street Railway loaded it at the rate of 250 yd. a 
day, far faster than it could be done by hand, and at 
a cost equal to paying laborers 15c. an hour to do 
it. The same Universal reduced the size of gangs 
on most of their other jobs running from one to 
another to do the heavy work, handling track work, 
poles, ballast, etc., and digging trench. Being 
motor-truck mounted it does not delay rail traffic 
and takes short cuts to jobs. 

Why are so many Street Railways installing them·~ 
It is worth investigating. 

Write for 
Bulletin 
No. V-22'--).,. 

l 111\ u,1! Cr.inc,; 
..... :..:. ... .-.1(·,.t,,1....-, .. ,r,\\, .. 1. 

lli.:l ni,c:f'o.11( :r.uwCo 
,:i.-- ... ...t.t-. 

«> 

THE UNIVERSAL CRANE COMPANY 
1122 Swetland Bldg., Cleveland, Ohio 
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Baldwin Class "L" Trucks, With Equal Size Wheels 
on Tokyo Municipal Electric Railway Cars 

Typa "L" Trucks on Tokyo Municipal Railway Cara 

Where the clearance under 
the car body permits 
wheels of equal size, 
Baldwin Class "L" trucks 
give universal satisfaction 
in city service. The side 
frames are of bar steel, ar
r .mged with the greater 
~ectional dimension vert-. 
ical to give maximum 
strength. The end frames 
are of angle iron. The 
motors are outside hung, 
i:ermitting a short wheel 
base to be useci. 

Simplicity, economy and low cost of maintenance 
characterize these trucks. Full details upon request 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U. S. A. Cable Address, "Baldwin, Philadelphia" 

1241 

~c ~ -~ E~-~~r 
., 

~~· 

The T ooI Steel 
Gear and Pinion Co. 

CINCINNATI, 0. 

49 
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Not only more cars-

St. Louis Quality Cars 
Embody all the most modern 
features intended to enhance the 
safety, comfort and convenience 
of passengers. Let us figure on 
.your specifications. 

but also better cars. That's what 
the discriminating American 
public no\_V demands of their 
electric railway transportation 
systems. More frequent service 
- yes! But they also look ·for 
new, modern cars. It doesn't do 
to temporize with makeshift re
built cars of obsolete type. 

~t .. IL,~~ ~~fr' ~~IP&\IN~ Q . ~it .. lL@~OO.~ 
.. The Birth place at the Sar~t_y Car'' 

We do not know of any Heat Treat
ment as careful and thorough, nor any 
inspection as complete and rigid as we 
apply to all Nuttall Gearing. We do 
not know how to make Nuttall Gears 
any better. 

RD.NUTTALL COMPANY 
PITTSBURGH G PfNNSYLVANIA 

All Westinghouse Electric & Mfg. Co. 
District Offices ere Sele• Representatives 
In the United Statee for the Nuttall 
Electric Railway and Mina Haulage 
Products. In Canada: Lyman Tube & 
Supply Co., Ltd., Montreal end Toronto. 
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Send i ....crc.sn 
WITH •t.D LIGHTS 

~::;i;,~~~~ Today 
for our new ~ 

;:b;;;on on I 
and § 

Efficiency ~ 
= 

in Electric ; 
Railway -
Signals and § 

"A~~ ,mu1o•OPCASE Crossing ~ 
~~~~~UfAM~~=AL CHowsNOonR.-.TmoMi:ctwnSM Bells § 

AMERI":,7 !::.~;~~. ~.~~~;,::,\~o., !Ne. I 
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I u. s. ELECTRIC I 
~ AUTOMATIC SIGNAL ~ 

I ~:::::'~:::: ~~:::::~i:::i·~:~ I 
i West Newton, Mass. § 
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r~;~~:~~~ .. ~~~~~~~~~~~;.~:::·1 
- HUBBARD & COMPANY -I PITTSBURGH CHICAGO I 
:im111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111B ·-.. 
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I ....... I 
I I 
f ~ 
i = i § 

I INSULATED WIRES AND CABLES I 
i JOHN A. ROEBLING'S SONS CO., TRENTON, NEW JERSEY ~ 
; .......... ffllffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllPIIIUIIIIIIIIIIIUIIIIIIIIIIIHllli 

... 
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E ........ = 

Drip Points for 
Added Efficiency 

They prevent creepln&" mnleture and oulekly draln the pettl• 
coat in wet weather, keepin&" the Inner area dry. 

The Above Ineulator-Nn, 72-Voltages-Teet-Dry M,000. 
Wet 31,400, I.Jne 10,000. 

Our enrineere are always ready to help you on your irlua 
Insulator problem. Write for catalog-. 

Hemingray Glass Company 
Muncie, Ind. 

Est. 1848-lnc. 1870 

t11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111'"'"'"""""111111111111n11111111mi 

l'"'"' .... ' .. "'"' .... "'"'""'""""'"' .. """"'"'."'""'·"'·"'"'"""'·"'·"'""'"'.11"'•"'"' .. "' .. """' .. "'" .... "'."'"'"' .. ""I 

I Au~!!!E~~~als I 
I Charles N. Wood Co., Boston I 
f.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

,_ .......... ~ .. TAN]OA"ii"' .......... _I==========-· 

Wires, Cables, Cable Accessories 
Superior quality, economical prices 
Standard Underground CableCo. 
Boston Phlladelphl■ Pittsburgh Detroit 

• New York Wa•~~r;,:it;,:!nc~!cago St. Louis Jll■II' § 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ru111~ 

:111111111111111111111111111111111111111111111111111111111111111111111111111111111111mu11111111111111111111111111111111111111111111111111111111111111111111111111!:i. 

I A~~~=-~~~:.~;~!~s J~,~...,,. l======-

Headway Recorders 

NACH0D SIGNAL COMPANY. INC. = 
LOUISVILLE, KENTU~ § 

,.UIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllll!llllllllllllllllllllllllllllllllllllllluj ,, 
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~ · ~ i Shaw Lightning Arresters i 

I 7P nsaa ~ . nc , l I &;:~:;"•tfs:::•a I 
- - i 150 Coit St., /roington, Newar'lr., N. J . ~ 
§ Trodc Mark § - 2 
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C i,,,--:-:--,.-----,~::~~~~~iii~IE~~ = I ----c._.~•-'I.: ~::;;;.11!1~=:!==~~~..j_, i" 
Portable = ~~~=~~;=~- = 

I .... ::,,.11:::J I 
~ TRUCK WITH TOWER IN RUNNING POSITION ~ 

TRENTON TOWER 
This 3-Section 

is not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the intermediate 
section. The 3-section design makes it possible to 
raise the platform 16 inches higher and drop it 12 
inches lower than can be done with the old-style 
2-section tower. 

= Storage 
Battery 
Equipment I 

FOR BOND TESTING i 
Bulletin G-201 de.scribes a light, compact portable 
storage battery equipment for use where the current 
in the rail is small, intermittent or entirely absent 

_ and an external source of current is required. In 
connection with the Type HBT Bond Tester (de
scribed in Bulletin G-200) it forms an ideal equip
ment for testing all kinds of bonds under all kinds 
of conditions. 

Send for Bulletins G-200 and G-201. 

I 
l 

§ We'll gladly send you details. § = 

I J. R. McCARDELL CO. I 
§ Trenton, New Jersey, U. S. A. § 
i ~ 
~m111111111111111111mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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I :~~11:ii:;-,.~1 I 
''MIDGET'' 

Inexpensive but complete ! 
! In this machine, you get a rail grinder that will 
~ handle any kind of track grinding jobs and do it ! qu!tkly ~nd well. Grinds surface, side or groove 111 

. ~ rats, an smo-oths out corrugations. 

= Can be used efficiently between cars on short head-1-way because it's light and extremely easy to handle. 

= Our new illustrated circulc.- tells the whole 
~ atory. Send for it. 
i 
5 E. P. Seymour Rail Grinder Co. 
I Waltham, Mass. 
E : 
;111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111." 

WORKS, 
Bethlehem, Penna. 

Off,'ce:s In Princi'pal Citlu in U. S. and Canada 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:11111111111111u1! 
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Light-Handy-Reliable 
Here's Why:-

1 :!':3 W!i'ae~ldl~:sc~e!:'~?~! 
current to operate than any 
other welder of equal weld• 
Ing power. 

2 It does not disturb the line 
voltage when welding, 

3 ~e wor.i:-~rhoc1iY~~ta ~~~ii 
arc. 

4 Arc Is easy to maintain. 
even when weldiog in a 
corner or overhead. 

5 iv~"n ~~~~Y!d ot~ee~at .!\~~1 
from the ■tart. 

6 Small weight and size. be• 
cause new design permits 
!wire the output per lb. ot 
active material in the ma• 
chine. 

LITEWELD CO. 
2336 Woodland Ave. Cleveland, Ohio 

Prove /t-
on 30 Days' Free Trial 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111n 
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I ;; 
i § 

i High-Grade Track I 
~ Work § 12 E 
i ~ I SWITCHEhMA TE~FROGhCROSSINGS i 
ii COMPLETE LAYOUTS !=_-

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 
§ § I HARD CE;;::T:~~~NGANESE i 
i §! 

I New York Switch & Crossing Co. i i Hoboken, N. J. I 
~llllfflltHIIIIIIIIIIIIIIIIIIIIIIIPIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJJIIIIIIIIIIIIIIIIIIJJIIJ: 
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i i I Lorain Special Trackwork j 
= Girder Rails = i ------- ; 
I Electrically Welded Jointa ! 

! THE LO~;::::::.LCOMPANY !=== 

Atlanta Chlcairo Cleveland New York 
Philadelphia Pittaburirh 

Pocific C-•t Representatlo•: ~-
U11lted Statea Steel Producta Company 

Los Ancelea Portland San Francl■co Seattle § 
Ezport Repruenttztio•: = 

Ualted Statea Steel Producta Compa1>y, New York, N. Y, ii 
= 5 
illflllllllllllllllllllllllllllllllllllllUIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIUIIIIIIJlllllllllllllllllllldllllllllllllllllllllllllllllllllllllllli: 

-

'1\Rtlway and :;\tin, 
hangat and in1u/ator1 

J·P :Mo/dine Scruiu 
[Cont,_d 'B,1111] 

VULCABESTON 
Shu/ and 1\op,'Pachmg 

JOHNS-PRATT CO. HARTFORD, CONN. 
~111111111111111111111111111111111111111111111·1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111ii ... 
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= Ramapo Automatlc~COR Tea Rall = I R;~~~JK~t;h ~C9R. _ s;;;;;;;:· I 
~ GENERAL OFFICES, HILLBURN, NEW YORK ~ 
~ Chicatro NewYork Superior. Wle. NtagaraPalla.N. T. ; 
§ Canadian Ramal){I lroo Works. Ltd •• Nlapra Falla, Ont. ~ 
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ALUMINO-THERMIC 
JOINTS 

New and Independent process. 
No inserts needed. Up-Io
date and economical. 

Alumino-Thermlc Corp., 
RosPlle Park, N. J. 
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I I 

I A I 1 merican 
5 

I Rail Bonds 
I 
I 
§ § 
~ CROWN = 
! UNITED STATES ! 
I ~~E~RMINAL :;;13 

~ TRIPLEX ~ 
§ -

:_i Arc Weld and Fl::d~:I:,.. ;=§_I_ 
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on one•end
broom on the 

other. 

PAXSON 
TRACK BROOMS 
dean track in a jiffy 

Even tl&ht•J)ICked &DOW and Ice aeon breakl llD 
under the ,harp chisel. Stout ,tee! brlltlea do the 
rest. 
A .. Ju,t rl&ht" !It for ell trackwork. tl'Ofl1, croS1-
tn&1, etc. Used by Jeadin& prooerttee tor over 
2 5 yeen. Send for • sample----you'll be ploa,od. 

J. W. PAXSON CO. 
Manufacturer& 

Nicetown Lane and D St., Philadelphia, Pa. 
i&llllllllllllllllllllllllllllllllllllllllllllllllllllllll .. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll • 
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METAL SAFETY CROSS TIES i 
Eliminate from track a&Bemblaire all Spikes. plates, anchors. braces. = 
llll!"B, bolts. etc. i 

REVOLUTIONIZES ROADBEDS fil 
Write /or descripti~ /old.er and quotation. § 

g 
METAL SAFETY RAILWAY TIE CO. ~=-

522 North American Bldg., PHILADELPHIA, PA. 
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-for-
- Car Signs 

Posters 
Notices 
Stencil Work 

---SIGNS! 
Make your own with 
BOOMER STENCIL SILK 

A silk bolting cloth, especially pre
pared for the silk screen process 
of stencilling as described m the 
ELECTRIC RAILWAY JOURNAL, issue 
of Dec. 15, 1923. 
This process has proved to be faster, 
better and cheaper than open stencil 
work. Used by several of the largest 
electric railway companies. 
If you want to make big savings on your 
sign, poster and general stencil work, ask 
us for further details on this process. 

;:==_ KRESS & CO. !=_ 370 Gold St., Brooklyn, N. Y. 
:l.111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111m111111111111m11111111111111111111111111111111111111i 

;nmm11111111111111111111111111111uu,11111111111111111111111111111111111111111111111111111111111111111111111111111111r111 111111111111111111111111111111111111 ~ I DUNDEE "A" :r~t ~:!~,i~~(CJION TAPES 

Long Life 
Price Right 

Write for Samples aod Circulars 

§ Ineorporated 18&1 
§ Bale, Otllce,: Nm,n York-Atlanta-PUbb-urq.-San Fra~co ~=====-

§ tt~:i'osl;,~~tr;},~l.it~oh~oF. CJ'.lcal.°;.,~~ce t~m~•I~:.~~•1!'. 
§= clnnatl, Ohio; Novelty Electric Co.. Philadelphia, Pa. 

Canadian &pre,entativu: Enelneerln1 Materlal1 Limited. Montreal. 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIUllllllllllllllllllllllllr.:r:F.',,_,HflJIIIIIIIIIIIIIIIIIIIIIIIIIUii 

jllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll,lllllllllllllllllllllllllllllllllllllllllllll lllll lllll lllllllllllllllllll lllllll'" · 

I=· ,;iRViNGTQN,, 
Black and Yell ow 

=============_i:: Varni1hed Silk, Varni1hed Cambric, Varniihed Paper 
lrr-O-Slot Insulation Flexible Varnished Tubing 

Insulating Varni1he1 and Compound, 

Irvington Varnish & Insulator Co. 
!==- Sal•s Irvington, N. J. _ 

• Representatives in the Principal Citiu 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111~ 

~•11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111u1111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 1~ 

I . THE BABCOCK & WILCOX COMPANY I 
85 LIBERTY S T R EET, N EW YORK ~ i I 

I =~?.~~{~;J~~ ~--fi~ ~~!:~!};!I&1;:?;;; 1 
- PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
§ PrrrsBURGH, Farmers Deposit Bank Buildin• HOUSTON, TEXAS, Southern Pacific Buildinir 
§ CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 
§ CHICAGO, Marquette Building SALT I.AXE CITY, 705-6 Keams Building 
§ CINCINNATI, Traction Buildinit WORKS SAN FRANCISCO, Sheldon Building = ATLANTA, Candler Building Los ANGELE.'!, 404-6 Central Buildinlf 
======-;; TucsoN • .ARiz., 21 So. Stone Avenue Bayonne, N.J, SEATTLE, I,. C. Smith Building 

DALLAS, '.l"EX., ~001 Magnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 
BoNOLULU. H. T .. Castle & Cooke Buildinir SAN JUAN, PORTO RICO, Royal Dank BuildinS 
PORTLAND, ORE .• 805 Gasco Building ;; 

~1111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111·1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111tmh.-= 

r11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111u11111111111111111111111un11111111111111111111111111111111111 

~ A Single Segment or a Complete Commutator ~ 
§ I ■ tumed out with equal care m our llhop11. The orders we All § 
§ differ only in magnitude: small nrdei,, command our utmost care § 
§ :~~Ului: :~m!Fft.ar.;~·ca!'~ .. ~!0

:. ~:N~ argl~e~ § 
~ commutator we bulld. Thal'a wbr so many electric ra1lw11y men § 
§ rely absolutely on our name. • § 

~ Cameron Eleetrical Mfg. Co., Ansonia, Connect icut ~ 
~1111111111111111111111111111111111111111111111111111111111111111111111~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 

~11111nm111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ma 

I flLL!~.:S.~~~MERS ! 
Electrical Maehinery, Steam Turbine,, Steam Engine,, 

;_== Conden1er1, Gaa and Oil Enginea, Air Compreuon, I: 
Air Brakes 

~11111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111u11111111111111111111111111111111mm111 11 11111111111?. 

!!"'"D.-.... - ... -..... . ..... - ... -.. N .... 
l FOR CUTTING. WELDING. ETC. l 
I INTERNATIONAL OXYGEN COMPANY -~ 
§ IIIEWARK NEWYORK PITTSBURGH TOLEDO ~ 
-11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,r: 
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flllllllllllllfflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllPf I For Every Type of Car I 
I ~n Approved , 

Non-Metallic 
Flexible 

Tubing-Conduit 
Gives best mechanical pro-
tection to the insulation 
electric w1res due to 
staunch construction. 

on 
its 

ALPHADUCT COMPANY 
136 Cator Ave., Jersey City, N. J. 

I 
I 
l 
( 
= 

= ~ 
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i§ 
= 

Business may follow the paint 
brushbut-

poor quality car finishes defeat their own ends 
through quick depreciatioJI and increased 
maintenance. 
Use paints and v arnishes especially compounded 
to meet transportation service needs-durable, 
economical, super-quality. 

Beckwith-Chandler 
CAR FINISHES 

Used b y m any leading operators 
interior work. 

llrush or Spray Application 
Jo'lat Color or Va rnish System 
Enamel Systems 
Color Vamil!h SysteDlJI 

for exterior and 

Full particular• on request. 

Beckwith-Chandler Company 
193-211 Emmett S t., Newark, N. J. 

320 Fifth Ave. New York 

~llllllllllllllliillllllllllllllllllllltlllllllllllllllllllllllllllllllllll:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIHIIII~ 

l_~_ .. -·~~i~I ~~·~~;?i~.i~;~ir::-.. ·_====_i==-: 

"Aa the varnish is drawn direct from the drums to the spray 
nozzles, it is not liable to air hardening or to picking up dirt, 
as is possible with the pails and hand brush work. To do all 
this work the hand brush method would require 6 additional 
painters and varnishers, and 4 morc·on the parts. Alt011:cthcr, § 
the Paaschc equipment eliminates 10 men, saving apJ>roximat• ~ 
cly $12,000 to $15,000 yearly in labor." § 

y OU Too can'_Probably make !emarkable savings ~ 
' and improve your finishes to a great ex- § 

tent .by t he use of Paasche equipment. Write our Engi - § 
neering D ivision regarding your requirements. Our twenty § 
years' experience is a t your disposal. N o obligations. ; 

PAASCHE AIR BRUSH CO. "' 
19!6 Diversey Parkway, CHICAGO, ILL. § 

NetD York Office: Dept. E, 54 Dey St. ,:;.;~~::=::==••==~•'i, I 
I 

I 
=

E==_ PORT 1A~~!:h:.,t~~~~9, eoF:.S~!!,MENT I===~ 

Pneumatic Rubi-Ing Machines. e•~-) 

~ IIUIDIHIIRfflOllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllli 

JlfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllRII I: 

I t,, ~~·~~Mi~ ( 

I '~;~1 
I ELECTRICAL INSULATION 

= 

Micani te armature and com
mutator insulation, commu
ta tol' segments and r 1 n g s, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mico; and other 
products-for the electrical 
insulating requirements of the 
railway. 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manufacturers of Micanite 

&tabll:shed 1893 

~ 
~ 

68 Church St., New York 542 So. Dearborn St., Chlo• a:o 
Worlru Schenectady, N. Y, 

§ 8-F 
5 
~11111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111 11111111111111111u1c 
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I I 

I I 
~ ~ 

I I 
~ § 

I F ARE
0

~ra~TERS I 
I ~};~;;~1;;;;:;;.'.~~:~~~:,;::~~ I 
! OHMER F !!!:!;:tISTER CO. ! 

511111111,111111111111111111111111111111111m11111~1111111111111n1111111111111111111111111111111111111111111111111111111111111111111111,m1111111111111111111111~ 
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International 

Registers 

Made in various types and sizes 
to meet the requirements of 
service on street and city system. 
Complete line of registers, 

-_i:'.=_ T: ;~:erna:::~I ::~:~::~:~r 
15 South Throop Street, Chicago, Illinois 

~111111111111111111111111111111111111111111111111111mu1111111111111111111111111111111111111111111n1111111111111111111111111111111111111111n11111111111111111i: 

counters and car fittings. 

1
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I 1~ \t.'1~A\\•'l~\\~\\"1- \wa., \ 
'U,j LARGE GROOVE TIN ROLLER - -: 

0 

Car Rollers get hard work. 
kind of work. That's why 
use Haviland Car Rollers. 

Haviland Rollers are made to stand the hardest 
some of the greatest American Railway systems 

Made with large groove, as illustrated, to permit easy and 
rapid mounting of shade cloth. Prompt deliveries on rol-
lers constructed 10 live up faithfully to your specifications,. 

-==- ~::t ::e ·t:rg~~!::~ ~il~:~ili:d . HAVILAND SHADE ROLLER co., INC. 
Rollers. 380 Lafayette Street New York City 

~111111111111111111111111111111111111111111111111111111111111111111111111n1111n11111111111111111111111H111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Nll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIJJlllfflllllll:= 

!IIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIJIIIIIP'.,s 

-

!== · Cleveland Fare Boxes =_;_ 

Take your farea direct from car rider to counting room, 

1,.: THE CLEVELAND FARE BOX co. I_= 

Cleveland Ohio 
~ CANADIAN CLEVELAND FARE BOX CO. LTD., ~ 
'1.111:.,::.~.!.~.~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~:.!.~:.:,~.,,,,i 

g1111111111111111111111111111111111111111:11m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! I 75% :! .. the electric railway• ~~~~~ I 
I 8-V Punches 1 I Send for Cota/oil <:,~!2~~~~~r-4-~!!s;::::~=!!~,, I 
= BONNEY-VEHSLAGE TOOL co~ Ne'YU'k. N. J. = 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u~ 

HALE-KILBURN 
CAR SEATS 

For Every Class of Service 
General Officea and Works: Philadelphia 

Offices: New York, Chicago, St. Louis, Weahington, San Francisco 
':dlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIH1i: 
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Griffin Wheel Company 
410 North Michigan Ave. 

Chicago, Ill. 

GRIFFIN 
F. C. S. 

WHEELS 
For Street and Interurban 

Railways 

FOUNDRIES: 

Chicago Boston St. Paul = 
Detroit Kansas City Los Angeles ~ 
Denvec Council Bluffs Tacoma i 

- = 
!;11Ullhullllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'lii 

l!fllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllnhlllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ= 

! i 
·Jw,4l~ 

LUiflL~ 
4_ CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 
COST LESS PER CAR MILE 

W.J.Jeandron 
345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. 
Chicago Office: 1657 Monadnock Block 

San Francisco Office: 525 Market Street ,. 
Canadian Distributors: Lyman Tnbe & Suppl.• Co., Ltd., § 

Montr~I and Toronto ~ 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111i 

§1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111~ i ...... 11111111 .. ::::::; .. ~ ---~ I 
I ..... 11111 ....... ,..... ---.... I 
I ~----~ I 
I Ever Stop your watch by • 
I winding it? 
~ Overwinding will put the average retriever or 
~ catcher out of action. Added maintenance expense. 

I EARLL 
I Catchers and Retrievers 
§ cannot be overwound. The one-piece tension sprlno: main-
§ tains steady even tension throughout long years of service. 
§ It requires a minimum of winding effort, savlnir time, 
§ avoiding delays. 

§ This and four other exclusive Earll Catcher and Retriever 
; Features are vitally Important. Get the whole story. 

I .__._..,.._ ~~ ~ 7J il I . , i--1:l/; I 
: E 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111u 11 ,111111111m11111111111111111111111111111ii 

Fresh Air! 
Cars now in service, poorly ventilated, can 
be provided with ventilating means at a 
cost negligible as compared with the re
sults ohtained. 
Whether considering these cars, designing 

Type "A" new ears, or rebuilding old ones. remember 
that etllcient ventilation requires proper 
equipment. 
N-L Ventilators are made to meet eYery 
demand. 

•Leading features of N-L Ventilators: 
---'J)Olitive and adeqvato ezhaud 
--weather11Tool and dv3tpraof 

I -inconspictu>U3 and positively noUeleu 
Type "C" ---u,aezceUed for ventilation and appcaran~o. 

Write for "Superior Ventilation" and prices 

[R] The Nichols-Lintern Co. 
7960 Lorain Ave. 
Cleveland, Ohio 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:u11111111111111111111111111111111111111111~ 
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~ ; 

i i 
I I 

! l 
~ • ••a.. E 

I ;~;,;.;;r;;,;;~~;~;;;,pw:~: • I 
= We will build this Pagoda in your amusement park, = 
§ equip it fully with a Richardson Root Beer Barrel. § 
§ It won't cost you anything-the concession privi- § ! '·•·;=:2;~::.:;;;;.;;.;.;~~=~:.::.:::.: I 
! C. M. Walker Corporation ! 
§ Rochester, N. Y. !!! 
5um1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111P. 

... nm111111ur1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uWJJIIIIIIIIIIIIP.:. 

The Differential Car 
An automatic dump 1:ar, an electric 
anow plow, and a freight car-all 
■avings shown in track con
struction and maintenance, 
paving work, coal hauling, 
uh disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

Findlay, Ohio 

locomotiTe, a 
in one. Bi11: 

J.111111111n111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111n11111u1111111111111m11111u111111I 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!:: 

~ ~~lllii=l Gets Every Fare ! 
~ PEREY TURNSTILES ~ 
I or P ASSIMETERS I 
I ;:r:; :a:!;::;;fn;'C::-1: . I 
§ 30 Church Street, New York City ~ 
i1111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F 

!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW!I 

§ THE BEbT TBUSS PLANK ELEt'TRIC HEATER EVER PRODUCED § 

i i 
ii No. § 
~ ~ 

I 478Ei 
~ GOLD CAR HEATING & LIGHTING CO •• BROOKLYN. N. Y. ~ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:11111111111111111110~ 

!IIIIIIIUIIIIIIIIIJlllllllllllllllllllllllllllllllll:UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIJlllll111111IIIIIIIIUIIIIIIIIIIIIIIIIIIIIIJII~ 

§ ! 
1 Brake Shoes 1 

i D~:~• .. ~•s~; B=~~:~::~:pe I I i 
; Standard 
5 

I 

TY 
R 

D-87 for Wide Treads §=_-======_ D-67 for Narrow Tread■ 

Patterns 
for 

~ American Brake Shoe and Foundry Co. 

=

I== 30 Church Street, New York 
332 So. Michiaan A"'•·• Chicaao Chattanooaa, Tena. 

~RUIIIIIIIJJIIIIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllll:illlUIIIIIIIIIIHIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIUIIIIHfflHtla 

rR~Aifu-nw-n(·c·o·M·v.uil 
iii Sole 1/anufactvrer, 
! . ..BONEYCOlllB" AND "&OUND .JET" VENTILATORS 
i for Monitor and Arch Roof C&l'B, and all clas&e1! o! buildlnp: ii; 
! ■lao ELECTRIO TBEKMOMETEK CO:STKOL : 
i nf Car '.l.'emperaturt'9 ; 
i Hl-161 Weat 2%11 St. Write for 1328 BrotMlwa1 ~ i Cblear;o. Ill. Cataloou, New York. N. l'. [ 

S'111111111111111111n1111m111111111111111111111111111m1111111111111111111111111111111111111111m1111111111111111111111111n1111111111n111111nPHHHKttttt?. 

r;;~~~r;•;,;;;,;•a111u111111111c:;11111H1::;i:;lllll::dlllllv::;i·!·:;i'~:m•1 

= :ill are two of the winter problems that :rou muel iE 
§ - , settle Without delay. We can ehow you how § 
§ ~ to take care of both. with one equipment § 
§ = r::: Now la the time to l'et 701ll" can, ready for § 
E 3 3 oext winter. Write for lletalh. § 

I ~ · E The Peter Smith Heater Company t 
§ nllllUIIIRI\' 6209 Hamilton An., Detroit, Mich. ~ = = 
~111111111nmn1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111r 
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. ~- ·~ . A GENERAL track foreman wanted to 
have charge of four or five gangs on 
construction and general track main
tenance work In Connecticut. State 
qualifications and give references. P-
671, Elec. Ry. Journal, 10th Ave. at 36th 
St., New York. 

GElNERAL shop foreman wanted for Middle 
"\Vest property, experienced In heavy trac
tion equipment as well as city. In appli
cation, state qualifications, references and 
salary expected. P-678, Electric Railway 
Journal, Old Colony Bldg., Chicago, lll. 

W ANTED-A-1 car wire and controller 
repairman, must understand the old type 
as well as the new. State wages ex
pected In first letter. Apply l\lr. H. T. 
Royal, Master l\Iechanlc, Coast Cities 
Railway Co., Asbury Park, New Jersey. 

POSITIONS WANTED 

AS 111. l\L or with chance for advance
ment. Experienced low and high volt
age D.C. equipment, passenger and 
freight, city and Interurban. Expert 
on motor and controller repairs. PW-
672, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

AUDITOR, with thorough experience large 
railway, electric and gas properties, seeks 
engagement. PW-677, Electric Railway 
Journal, Old Colony Bldg., Chicago, Ill. 

GRADUATE engineer desires permanent 
position In larger field. Fifteen years' 
successful experience. Five In charge 
maintenance city and suburban system. 
Rehabilitation, · design, special work, 
welding. PW-682, Electric Railway 
Journal, Real Estate Trust Bldg., Phlla., 
Pa. 

MASTER mechanic or engineer of equip
ment, technical education and five years' 
experience in manufacturing and main• 
tenance of equipment. PW-681, Electric 
Railway Journal, Old Colony Bldg., 
Chicago, Ill. 

SCHEDULES. Traffic manager a n d 
schedule maker, thoroughly experienced 
In city operation, wants whole or part 
time employment. PW-685, Elec. Ry. 
Journal, Real Estate Trust Bldg., Phila., 
Pa. 

SUPERI:NTENDENT or assistant general 
manager on city or Interurban road. 
Twelve years' successful experience with 
first-class record and references. Salary 
$3,000.00 to start. PW-687, Elec. Ry. 
Journal, 10th Ave. at 36th St., New York. 

SUPERINTENDENT or general superin
tendent. Twelve years connection with one 
or the largest and most successful steam 
railways in America. Five years opera
tor, agent and yardmaster ; four years 
general yardmaster large terminal ; three 
years superintendent In charge all de
partments electrified subsidiary lines, 
operating high speed Interurban trains 
and handling heavy carload freight traf
fic. Desire connection with large elec
trified property. Have record for estab
lishing new low operating ratios and 
rendering more effective service. Can 
secure spontaneous co-operation trom em
ployees and meet the public. Reason for 
leaving present position. electric railway 
field limited. Prefer situation req!tlrlng 
Initiative and executive abllty. Age 38. 
PW-686. Elec. Ry. Journal, Old Colony 
Bldg., Chcago, lll. 

•tlltHIIIIIIIIJIIIIIIIIUllll"IIIIIIIIIIUIIIIIIIUflllllllUlllllllltfllUIUIIIIIIIIIIIIIIIJllllllllllf~ 

1._==•======:.:, \Ve offer for :a~: :~aE going concern. ~ the entire properties, franchises car 
barn equipment and right-of-ways of 
the Blue Ridge Traction Company, op
erating a 71/,-mile electric railroad 
from Danielsville to Slatington, Pa., 

1:-••,,,,,,,,_ :::t:~:E~;~~: l:ea::t 

0

:I~~e o:::til:: condition. Terms, will be made to suit the 
prospective purchaser. Apply to: 

H. Sofranscy Co. 
2 Allen Street, Allentown, Pa. 

¥11N11111111u11t1111ttflll .. llllflllllllllllllllllHHllllllllllllllllllllllllllltt1t1111,11111u1no11~ 

~ ---- i .. •rr-· I 
When you need new 

or relaying rails, come 
to headquarters and get just what you 
want, in any quantity, and get them quick. 
We always have abigstockofrails,from 12lbs.to IOOlbs. 
per yard, for immediate delivery. Every rail inspected 
and guaranteed. Complete with the necessary angle bars. 

When it comes to price we are also headquarters-we 
have complete stocks of new and relaying rails of all 
weights available for prompt shipment located in thirty 
convenient distributing points throughout the United 
States, Canada and Cuba-which in tum means we can 
make immediate shipments at unbeatable prices to our 
customers. "Tons of Rails Right at Your Door."Write, 
'phone or wire us your requirements. 

I 

~- HYMAN-MICHAELS COMPANY 

-
"The House of Dependable Service" 

122 South Michigan Avenue, Chicago 
Dealers in New and Relaying Rails, 
Locomotives and Railway Equipment 

Ducrict Office.: New York, Woolworth Bldg.; St. Loui1, 
Railway Exchange Bldg.; Pittsburgh, Firat N at'I BankBld11-1 
Detroit, Book Bldg.; San Francisco, 234 Steuart St. 

Yards: St. Louis, East Chicago, In<!,1 McKee'• Rock,, Pa., 
San Francisco. Cable Aaar~u: ''Hymanmikel1

t 

World's Larges! Dutributors of Rails 
-

I 
I 
! • 

! 
i 

: ~Ulllllllllflllllllllllfllll.,IIHIIIIIIIHIIIIIIHlllll lltUOIIIIIHIIHllllllllllltlllftlllHIIIIIHIIIIHllfOOIIIIIIO•ooololoHOOll11tt1fOHIIIIIIOIIIIIIIII00,,11,o,oolllfllllflllUIHllltllltlllltllUllllttlHIIUt1 

;nu1111t111111111111u111111111 .. n ........ 1111111un1u .. uu .. 11u .... , .. 11 .. 11111111111111111111u• . ., ............ , ...... , ...................... , .... 1111NIUIIUH1111•0111111,1111111111111 .. 1nu1u111u1 

R 
R 
dn 

j MW.4nlll• Jdi~ '!~~~:e I, 
built for electric railway by Am
erican Bridge Co. 61 ft. long, ! 
20 tons weight. I 

to SO , 

I Ton or IUD 

].~.r ~JPC~ 
•.• r j 4 Ft.JhC.h r- .. ,w YV~~ CffY 

fl'.(•' ,:'"T,· 1·~llLA"l'..r't-1llll UAM!l"?rM.:: 

nu111111111111, .... , .... ,. .. 1111111111111 .. 111111HIIIIHll .......... 1111111 .. u .. 1n111111u ........ r. 
;i1u111111111 .. 111111111t1111111111 .. u1111111u11111111 .. ,u .. 111111111111111.o111111111u1nu111n111,-:: 

l .. ::~~ii~~~:J 
For particulars address E-::_ 

York Utilities Company 
Kennebunk, Maine. ! 

i1,111111•111111111n111n1n111111••••••••••11••11•••••••111u1.,111u11r11•111111••111111111111111111111~ 

.:,••n11111111111n111111111111,1n11r11111111H1•111111111111t111111111r1111,111111111t11111111u1111111n.,. 

; MOTORS For SALE ~ 
50 Westinghouse No. 101-B l 
40 Westinghouse No. 307 ! 

. 6~mE::::!::::~;;/O I,_ 

Cars-Motor• 
601 Commonwealth Bid&'., Pbila., Pa. i 

. . 
.. tltUttlHlllllflllllHIIUIIIIIIIIIHIIIIIIIIIII_.IIIHlhltUOUIIIIIIUIIUI .. IIIIIIIIMIIHllllth•': 

E"'llflltlllffttllMllfMllfftt ... lUIIH•HNIIIHlltllttllllllfllflHIHIIIIIIIHIIIIIIHll"'™ll""i 

L~~;II~~;~·__J 
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Ad,·t>rtisln~, Strel't Car 
Collier, Inc., Barron G. 

Air l'irl'uit Urf'ukere 
Roller-Smith Co. 

Air Rtt•h·,re &: Aft,rcoole<s 
Ingersoll-Rand Co. 

.\ uunctPrK 
l'LuHer-Smith Co. 

A mU!'tPnu-nt ),ark tAl,ui1mu•nt 
Walker Corp., C. M. 

Anchors, Guy 
Elec. Service Supplies Co. 
Ohio Brase Co. 
West•rn Electric Co. 
WeellngbouS() E. & M. Co, 

Armature Shop Tools 
Elec. Service Supplies Co. 

Automatic Return Swilrb 
Stands 

Ramapo Alsx Corp 
Automallo Safely Switch 

Stands 
Ramapo Alax Corp. 

Axl•e 
Bernie Car Truck Co. 
Bethlehem S-teel Co. 
Brill Co., The J. O. 
Johnson & Co., J. R. 
St. Louis Car Co. _ 

,\xles (1-'ront &: R,ar) Motor 
Truck and rasRflDger Cnr 

Timken-Detroit Axle Co. 
Axles, Sle•l 

Carnegie Stee l Co. 
Axles, Trxllf'r and 1\lotor Bue 

Timken-Detroll Axle Co. 
Badges and notions 

Elec. Service Supplies Co. 
Int. Register Co., The 

Il:ll'g••• SI e,I 
American Bridge Co. 

BE.'arlnge and B,nrlng M•lalt 
Bemis Car Tru.ck Co. 
General Electric Co. 
Gilbert & Sons B. F. Co .. A. 
More-Jones Bra.es & Metal 

sf.°Loule Car Co. 
Wee11oghouee E. & M. C'.o, 

B,arln,:e, Centrr and Roller 

B~ii~in Locomotiv~ Work■ 
Stucki Co .. A . 

n~lle and Gong• 
Brill Co .. The J, r.. , 
Consolidated Car Heat g Co. 
Elec. Service Supplies Co. 
St. Louie C&r Co. 
Western Electric Co. 

1
1~~~ck & Wilcox Co. 

11
X~e?eg{:~r & Wire_ Co. 
Elec. S<lrvlce Suppl!~• Co. 
Roller-Smlth Co. 

nontllng Apparatn• 
Amer. Steel & Wire Co. 
Electric Railway Jmpl. Co. 
Elec. Service Supplies Co. 
Liteweld Company 
Ohio Brass Co. 
Railws.y Track-work Co. 
Rall Welding & Bonding Co. 
Western Electric Co. 

Bonde, Rail 
Amer. Steel & Wire Co. 
Electric Railway Impt. Co. 
E'lec. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 
Page Steel & Wire Co. 
Railway Track-work Co. 
Rall Welding & Bonding Co. 
Western Electric Co. 
Westinghouse E . & M. Co. 

llook Publishers 
McGraw-Hill Book Co. 

lloxee, .Jun<tlon and Onllet 
National Metal Molding Co. 

lloxNi, Swll<h " 
Johns-Pratt Co. 

llrackete aml Croe• Ann• 
(See also POIPS, TitA, 
Foste, etc.) 

American Bridge Co. 
Bates Expanded Steel Trues 

Co . 
Electric Ry. Equipment Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Ohio Brass Co. 
Western Electric Co. 

Brake Ad)nster• 
National Ry. Appliance Co. 
Westinghouse Tr. Br. Co. 

Brake Shot>s 
Amer. Br. Shoe & Fdy. Co. 
Bernie Car Truck Co. 
Brill Co., The J. G. 
st. Louis Car Co. 

Brakes, Brake Sysl,me aod 
llrnke Parts 

Allis-Chalmers Mfg. Co. 
Bemle Car Truck Co. 
Brill Co., The J. G. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

I 
General Electric Co. Cloth ,.nd Sl,olil Silk Signe Crossings 
Johns-Manville, Inc. Kress & Co. Ramapo AJnx Corp , 
ftl:'.';~s l/:~~ki

0
~

0
- l1,als Crossing Slgnnle (S•e Sig-

Safety Car Devlee Co. National Metal Molding Co. nale, Crossing) 
Hrids:f's & Jtnihlinge ('lusters nnd ~~keh Cr0Hsi11i:, I·'ros: &: S\\;it~h 

American Bridge Co. General Elec tric Co. Ramapo Ajax Corp. 

April 19, 1924 

Elec. Service Supplies Co. 
St. Louis Car Co. 
Sta r Brass ,.vorks 

fibre UDII ~•'ibre Tubing 
Johns-Jllanville , Inc. 
Westinghouse E. & !II . Co. 

Flrhl Coll• (8•e Coils) Hroom1t , Tra«·k, Steel or Cna) and A!\h llnndling (See Croi:,gin,: ~laUJ:anese 
Rattan l.:onuylng nod llolstlng Bethlehem Steel Co. l'lre Extiogui•h,r• 

Paxson Co., J. W. I :llachlnery) Ramapo Ajax Curi,. Johns-Manville, Jne. 
UrushPs, ('arbon Coil Banding and l\'lndinJ:" Crossin,:-s, Trnt·k (Ser Trark, t'Jans:f'wny Guards, ~t~t-J 

General Electric Co. Machines 8p,.-ial Work) Godwin Co., Inc .. W. S. 
ti8'c~;'~~·n:" c~: E!cc. Service Supplies Co. <:rossinJ:"e, Trolley t'laxl,loum Insul~lion 
Woslin&"house E. & M. Co. ('oils, ,\rmnture anti Fi•ld Andersun Mfi:. Cu .. A.&J. ~I. I Nat I Ry. Appliance Co. 

llrushe., Wir,, l'n•umnllc Economy E lectric De>iece Ohio Dra•s Co. I floodlights . 
Ingereoll-lland Co. Co. t 'urlalns uml ( ' nrluin Flxtu.r,•• 1 ,Elec, Se~,-,ce S_uppliee Co. 

Urnsh Holden Genera) Electric Co. Hrill Co.. The J. G. • } louring l 011~IH)s1t10n 
Aodereon Mii:. co .• A . & Westinghou se E. & M . Co. Elec. Service Supplies Co. Johne-Manv11le, Inc. 
J . M. l'oils, Choke RDd Kickioi: M'orton Mfg. Co. 

1 

1-·roge & Cros•ings, Tee Rail 
llusce, Molnr Elcc. Service Supplies Co. Pantasotc Co .. Inc. Bethlehem Steel Co. 

llrlll Co .• The J. G. General Elce1ric Co. St. Louis Car Cu. Ramapo Ajax Corp. 
Brockway Corpora tion Westinghouse E. & M. Co. ll•akr'• ~lachln,rl' , t' ros:s, Track (S•e Track 
Pierce-Arrow Motor Car Co. Coln Counting Miwhlnes Elec. Equipment Co. I ll'ork) 
Rt . Louis Car Co . Cleveland Fare Box Co. '.rransit Equl11 . Co. t'rogs, Troll,y 

u;i'~~~ttrn Co. }~tc~~h i~e
st
ii~/t·o. lle~~~~• .. s: "1~~1;i,cs (S•e al•u I ~{~1r:::.:1

:~. Co .. A. & 
Heywood-Wakefield Co. ('oln Sartin,: ~lachlnee Wharton, Jr., & Co .• Wm. 1-·u•••• l'nrtrhh;,. Xon-ReHll-

Un•hlngs Clevela nd Fare Box Co. llerallinJ:" Switch,-, Tee Rnll nbl, and lligb \"ollage 
National Metal Molding Co. Coln Wrappers Ramapo Ajax Corp, Johns-Pratt Co. 

Bushings, Case Hardened aDII Cleveland Fare Box Co. IIPt,ctive Senh,,. t·u•••• C'artrhlg,, Refillable 

B~:;:i'.gacl'a":'eTruck Co. CEi'.:~"J:::r,:•:~~;riee Co. 11!:'J:tie~r~~:· it'xf..~:.ar<I I F!0~~-~~a;!u~· Boxes 
Brill Co., The J . o. General Electric Co. Hale-Kilburn Co. I Coneohdated Car Heat'g Co. 
St. Louie Car Co. Weetlngbouse E. & M. Co. St. Louis Ca r Co. General Electric Co. 

CablN! (S,e Wir,e nnd Commulntor Truing I>,vi ees IJOIOr O1,eratlrrg Jln·l•·•s W~stern Electric Co. 
Cahlee) General Electric Co. Brill Co., The J. 0. Westmi:house E. & .M'. Co. 

Com~.·:~ .J::..~~i .. Xp))ow a
nd 

('C~e~~i:iroEi.;.r ~::~sCo. ~~~~~ftii'e~t~i'~r c~~al'g Co. , ~~~.J{"~l~~~~~c Co. 
Irvington Varnish & Ins. Co. Generiil Electric Co. Nat') Pneumatic Co., Inc. I GMkele 
Mica Insulator Co. 1 M_1ca Insulator Co. Safety Car Devices Co. Johns-J\Janville, Inc. 

Carbon nrneh,s (See nr111..irrs, I \\estlnghouee E. & M. CD. Doors. 1-'olding \',slibul• Weetrnghouse Tr. Br. Co. 
Carbon) Comvonnde (Insulating ,'// I Na.t'I Pneumatic Co., Inc. Gae•Electrio Cars 

c,.,. Panel Safety Swllches ~pllclng) llrllls, Roek • I General Electric Co. 
Consolidated Car Hcut'g Co. Compr,e•ore, Air Iagereoll-Rand Co. Ga110lln~ 'Torches , 
Westinghouse E. & M . Co. , General Electric Co. llrille, Track Economy Elec,. Devices Co. 

Cnrs, Dump Ingersoll-Rand Co . Amer. Steel & Wlre Cu. Gas Producers 
Differential Steel Car Co. Western Electric Co. • Elec. Service Sup. Co. Westinghouse E. & M. Co. 
St. Louie Car Co. Westinghouse Tr. Br. Co, Ini:ersoll-Rand Co. Gates, Car 

Car Lh;hUn,; F1xJu..-f"8 Compr.-sAors. Air Porlshlo Ohio Brass Co . I Brill Co .. The J. G. 
Elec. Service Supplice Co. lngersoll·Rand Co. J>rnrs, Snnll I SI. Louie Car Co. 

Car Pan•I Sn.f,ly S\\'llchre Condensers Elcc. Servlee Supplies Co. Gl.'ar Blanke 
Consolidated Ca.r Heat'g Co. AIJie-Chalmers Mfg. Co . Hethrrington & Berner Bethlehem Steel Co. 
Wcetlughouse E. & M. Co. General Electric Co. Ears GNU' Cases 

Care, Passenger, Frel&'hl, Jl:x- Ingersoll-Rand Co. Anderson Mfi: . Co., A. & Chllllngworth Mfg, Co. 
prNis, etc. We•tinghouee E. & M. Co. J. M. I Elcc. Service Supplice Co. 

Amer. Car Co. Contlens•r Papers Ohio Brase Co. Westinghouse E. & M. Co. 
Brill Co., The J . O. Irvington Varnish & Ins. Co. 1-::hony ,\sh,slo• lrnod Gfflre and Pinions 
Kuhln:ian CIU' ~o .. G. C. Condulls, Flnlhl• Johne-Mauville , Inc. Bemis Car Truck Co. 
McGwre-Cummm,;e Mfg. Co. Alphaduct co F.lrctrlcnl \\'Ires mul Cabl,e Bethlehem Steel Co. 
Nationa! Ry. Appliance Co. Conduits, Jnt,rlor Amer. Electrical Work• Elec. Service Supplies Co. 
St. Lours Car Co . Nstiona.l Metal Molding Co. Rnebling'e Sons & Co., J. A. General Electric Co. 
Wason Mfg. Co . Connrc,lore. SoJd,rl••• Western Electric Co. Nat') Ry. Applia.nce Co. 

Cars, GH Rall Westinghouse E. & .M'. Co. ElN"tric Fnrnnr•• NuttalJ Co .. R. D. 
St. Louie Car Co. Conn,ctnre. Trnll,r Car American Britlge Co. Tool Steel Gear & Pinion 

Care, S,Jf-Prop•ll•d Consolidated Car Heat'g Co Electric Grln,Jrre Co. 
Gener&) Eleetrlc Co. Elec Service Supplies co Railway Track-work Co. Oencrallog Sele, Gae-Eltttrle 

Car Wh,,le, Rollro Steel Ohio· Brase co. · I Rall Weldin,: & Bonding Co. General Electric co. 
Be thlehem Steel Co. Conln,IJ,rs or Ports 

I 
Seymour Ra.ii Grinder Co. Genernlon 

Ca,;tlnn, llrass, Compoelllon General Elec, trlc Co 

I 
El.clrodes, Carbon Allis-Chalmers Mfg, Co . 

or Copppr Westinghouse E. & ·M . Co. Railway Track-work Co. General Electric Co. 
Anderson Mfg. Co., A. & C-0nlrotl,r R•gnlators F.l,rlrotle•. Ste,! Western Electric Co. 

J . M. Elec. Service Supplies Co • Railway Track-work Co. Weetini:house E. & M. Co. 
More-Jones Brass & Metal Controllini: Snl•ms I 1-:namels Girder RRils 

Co. General Electric Co. Beckwith-Chandler Co. Bethlehem Steel Co . 
CB81lnF•• Gray Iron and Sl,el Westinghouse E. & M . Co. Englne,re, Consulting, Con- Lorain ste,J Co. 

Bemis C_ar Truck Co. Con.-ertere, Rolnry trnctlng nm! O1i,ratlng Gong (S,e 11,lls and Googe) 
St . Lome Car Co. Allis-Chalmers Mf,:-, Co . I Alli & Co J s Or,ns•s (St-e I nbrlcnnte) 

C..slinn, Mall.able and llras• General Electric Co. Arc~~~l<I-Brndv "co: 1 Grlnd,re nnil Grind. Suppll•• 
Amer. Br. Shoe & Fdy. Co. Westinghouse E . & M. Co . Arnold Co .. The Metal & Thermlt Corp, 
Bemis Car Truck Co . Con,·,ylng and lloisllng 1\111- Reeler. John A . Railway Track-work Co. 
St. Lome Car Co . chinpn Ribbine. J. Rowland Grinders, Portable 

CatchMe aod Rrtrlernre. ColumbiB M. W. & M. I. Co Bnrhaaan & Layin1r Cort>. Buda Company 
TJ<Olle:v Copprr Wlr, Byllesby & Co., H. M. Railway Track-work Co. 

Earll, C. I, Aoaconda Copper Mining Co. Day & Zimmermann. Inc. Grinders, Portable Eltclrlc 
Elec. Service Supplies Co. Pal!'e Strei & Wire Co. Drum & co., A. L. Railway Track-work Cn. 
Ohio Braes Co. Cord. Rell, Trolley, Rri::lsler Ford. Bacon k Davie Seymour Rail Grinder Co. 
Wood Co .. Chaa. N. Brill Co., The J. G. Hemphill & Well• Grinding Illo•ks and Wh~els 

CBtena.ry Conelrucllon Elec. Service Supplies Co. Holst. En.,elbardt W. Railway Track-work Co. 
Archbold-Brady Co. lnt,rna1'1 Register Co .. The Jarkeon, Walter Gronnd Wlr,s 
WPsteru Electric Co. Roebllng'e Sons Co., J . A. Ong, Joe R . Page Steel & Wire Co. 

Ceiling Car St. Louis Car Co. Railway Audit & Inspeclloq. Onard Rall Clamps 
Pantasote Co., loe. Samson Cordage Works Co. Ramapo Alax Corp. 

c,m,nl Pro,lnPls Oord Connttlon and Couplera Richey, Albert S . Guard Roil•. T..., Rnll & 
Portland Cement Co. Elec. Service Supplies Co. Robinson & Cn., D. P. Mangnn.,.., 

Chang, Cnrri,re Samson Corda,:e Work• Sanderson & Porter Ramapo Aiax Corp, 
Cleveland Fere Box Co. Wood Co .. Chas. N. Stevens & Wood. Inc. Ounrcls, Cattle 

Clr,ult-Breakrre Coup),rs, Car Stone & Webster Am.rican Bridge Co. 
General Electric Co. Brill Co .• The J. G. White Eag. Coro .. The J. 0. Gnarih. Trnll•:v 
Roller-Smith Co. Ohio Brase Co. Wortham. Edwin Elcc. Service Sup. Co. 
Westinghouse E. & M. Co. St. Louis Car Co. Engln,s. Oas, Oil or Sl,am Ohio Brass Co. 

Clnmps nnd Onnnrctors for Westini:house Tr . Br. Co. Allie-Chalmers Mfg. Co. Ilnnun,rs, Pu~umulic 
Wires 11,nd Cnhle,r Cron•• Tnl!'ersoll-Rand Co. Ingersoll-Rand Co. 

Anderson Mfg. Co., A. & Allie-Chalmers Mfg. Co. West.inghouee E & M. Co. narps, Troll•y 
J. M. Industrial Works Fnre Jinxes Anderson Mfg. Co., A . &. 

Elec. Ry. Equipment Co. Universal Cranr Co. Cleveland F are Box Co. J. M. 
Elec. S<lrvice Supplies Co. Cran••· Ga• or El•clrle E"Oaomy Electric Devices Elec. Service Supplies Co. 
General Electric Co. Industrial Works Co. j More-Jones Braes & Metal 
Hubbard & Co. Universal Crane Co. Johnson Fare Box Co. Co. · 
Ohio Brase Co. Cran..,, Locomolh·,. Motor Nat'I Rv. Appliance Co. ' Nuttall Co., R. D. & Co. 
Westinghouse E. & M. Co. Tru,k & Portable F•ncl's, Wm·~n Wire and Star Bra98 Works 

Cleaners and Scrnp,re, Track Industrial Works • l•'•nee l'o•IA Ilen,lllghle 
(S,e also Snow-Pio"·•· . Universe) Crane Co. Amer. Steel & Wire Co. Elec. Service Supplies Co. 

Swef'Mrfl and Brooms) I Crm•R Arm8 (~f't, Urnclu•tA) Frn,lt•rs and '\\"IIN"I Gnnrd& General Electric Co. 
Brill Co., The J. O. CrosslnJt Foundntlons Brill Co., Thr J. G. Ohio Braes Co. 
St. Louie Car Co, International Steel Tic Cn Consolidatecl Car Fender Co. St. Louie CIU' Co. 
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Ingersoll-Rand Pneum atic Paving 
B reakers and Tie T ampers in use 
on reconstruction of complicated 

crossing 

Economical Reconstruction 
Ingersoll-Rand pneumatic methods 
speed up track rehabilitation and cut 
the costs one-third to one-half. 

Two men with I-R CC-25 "Paving 
Breakers" do more work than twelve 
to ~fteen men with hand sledges and 
picks. Only a fraction of the labor is 
required with I-R Paving Breakers. 

P neumatic Tie Tampers ~re not only 

labor saving tools but tamp the track 
more uniformly, and are far more 
effective around frogs, switches and 
crossovers than hand methods. 

Air power for these tools and methods 
is efficiently supplied from Ingersoll
Rand Portable Air Compressors, espe
cial designed for railway work. Ask 
for complete information. 

INGERSOLL-RAND COMP ANY, 11 Broadway, New York 
Offices in all principal domestic and f oreign cities 

F or Canada, refer Canadian Ingersoll-Rand Com pany, Limited, 260 St. J ames St., Montreal. 
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Beedllninl:' 
P antaaote Co.. Inc. 

Heateu, Cu (Electrlo) 
Consolidated Car Heat'g Co. 
Economy Elec. Devices Co. 

Gold Car Hea t . & Light. Co. 
Nal 'I Ry. Appll ance Co., P . 
Smith Healer Co .• P eter 

Heaters, Car, Hot Air and 
Water 

Elec. Service Sup. Co . 
Smith Heater Co .• Peter 

B elmet-Weldlnr 
Railway Track-work Co. 

Holst and Llrts 
Ford Ch a.in Block Co. 

Hoists. Portable 
Ingenioll-Ra.nd Co. 

Hydranll• lllochlnery 
Allis-Chalmers Mfr. Co. 

l ndleo tlng Signals 
Oskel Equipment Co. , 

Industrial 1<1oorlng 
J ohns-Manville, Inc. 

Instruments, llleasurlng, 
Testini: and Recording 

E conomy Elec. Devices Co. 
E lec. Ser\'ice Sup. Co. 
General Electric Co. 
Roller -Smith Co. 
Western Electric Co. , 
Westinghouse E . & M . Co. 

lnsulalln,: Cl'Oth, Paper and 
Tape 

General Electric Co. 
Irvington Varnish·& Ins. Co. 
Johns-Manville, Inc. 
Mica Insulator Co. 
Okonlte Co 
Stand. Underground Cable 

Co. 
Westinghouse E. & M. Co. 

InsulaUn11: Silk 
Irvington Varnish & Ins. Co, 

Insulating Varnishes 
Irvington Varnish & Ins. Co . 

Insnlallon (See also Palnlsl 
Anderson, M. Co., A. & 

J . M. . 
Electric Ry. Equipment Co 
Electric Service Sup. Co. · 
General Electric Co 
Irvington Varnleh &Ins. Co. 

Johns-Manville. Joe. 
Mica Insulator Co. 
Okonlte Co. 

I~!f!W:::~~1.';,"t E. & M. Co. 
Irvington Varnleh & Ins. Co 

Insulators (See also Line 
l\Jaterlal) 

AJ~d~~on, M. Co., A. & 

Elec. Ry. EQuipment Co. 
Elec. Service Supplies Co. 
General Electric Co 
Hemingray Glass Co . 
Irvington Varnieh & Ins. Co. 
Ohio Brase Co 
Western Electric Co 
Weetinghouss E & M Co 

ln•ulator Pins · 
Elec. Service Suppliee Co. 
Hubbard & Co. 

Insulators, High Voltage 
Lapp Insulator Co .• Inc. 

,Ja,<ks (See also Cranes. 
Hoists and Lifts) 

Elec. Service Supplies Co. 
Templeton-Kenly & Co. 

~~';::,;.t~,.;.See Rall ,Joints) 
Bemis Car Truck Co 
Brill Co .• J. G. • 
~t. Louis Car Co. 

Ju~l:;~t~o~·• T. H. 
Std. Underground Cable Co 

Lamps, Gunrds and Fixture• 
Anderson M. Co .• A. & 
J.M. 

Elec. Service Sup. Co. 
General Electric Co. 
Weetinghouse E. & M. Co. 

LamP8, Are & lncMdescent 
(See also Hradllghfe) 

General Electric Co. 
Westlnl!'house E. & M. Co. 

Lampe, Sl,:nal and l\Jarker 
Nlchole-Llntern Co. 

Lantrrns, ClaHlficntlon 
Nichole-Llnlern Co . 

Ll,:htnlng Protection 
Elec. Servire SUJ>. Co. 
General Electric Co 
Ohio Brass Co. · 
Sha"'., Henry M. 
Westmghouee E & 11{ Co 

Line l\l11tPrlal cS~e a1.,.;, · 
BracketR. Insulators 
'Wires, ete.) • 

Anderson, M. Co .• A. & 
J.M. 

Archbold-Brady Co. 
Columbia M. W. & M' I Co 
Electric Ry Equipment. eo: 
~~"gi,~~"A,ceJuP. Co. 
Johns-Manvllle. Inc. 
More.Jones Braae & Metal 

Co. 
Ohio BraRR Co. 
Weetern Electric Co. . 
Westinghouse E . & M Co 

Loco mot h·f'!I, Electric · • 
Baldwin Locomotive Wke. 
General Electric Co. 
McGuire-Cummings Mfg. Co. 
SI. Louis Car Co. 
Westinghouse E. & M . Co. 

.. 
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Lubricallnir Engineers l Porcelnln, Sp,,clal High 
Galena Signal 011 Co. \"ollage 
Standard Oil Co. of In.diana. Lapp Insulator Co., Inc. 
Texas Company Potheads 
Unlvenial Lubrlcatlnll' Co. Okoulte Co. 

Luhrlconls, Oil and Oreue Power Sining De>·lces 
Galena -Signal Oil Co. Economy E .ec Devices Co. 
Standard Oil Co. of Indiana. National RY . .Appliance Co. 
Texas Company Pr~seure Regulators 
Universal Lubricating Co. General Electric Co . 

lllachinery, Inelll11tlni: Westinghouse E . & M. Co. 
Amer. losulahnir Mach. Co. I'nmps 

l\Ianganese Steel Guard Ralls Allis-Chalmers Mfg. Co. 
Ramapo Ala.x Corr,. Ingersoll-Rand Co 

lllRoganese Steel. Switches, Pumps, Vacuum • 
Fro,:s & Crossings Ingersoll-Rand Co 

Bethlehem S1eel Co. Punches Ticket · 
Ramapo Ajax Corp. Bo ne •-v h I T I c l\lan,:anese Steel S lal • I n Y e s age oo o. 

Track Work • pee iitern 'I Register Co., The 
Bethlehem Steel co .ood Co .• Chas. N. 

)[eters (See lnslrumf'nts) Rirl Braces _& Fastenings 
~Ilea amapo Aiax Corp. 

Mica Insulator Co Ra!I Grinders (See Grlodets) 
lh1ldln,:, llletal · Rail .Joints 

· Allis-Chalmers Mfg Co C'!-fnegle Steel Co. 
National Jlletal Molding· Co Rail .J,oinl-Welded 

Motor Buses (See Buses · Lorain S1eel Co. 
lllotor) • Metal & Tbermtt Corp. 

l\Iotors, Eledric Rail Weldi_ng · . 
Westinghouse E . & M . Co Rall Weidin_g & Bonding Co. 

Motors and Generator Sets · Ralls, Relaymg 
General Electric Co Fnster Co., L. B. 

lllotormen•• Seats • Ralle, Strei 
Allie-Chalmers Mfg . co Bethle~em Steel Co. 
Brill Co .• J. G. · Carnegie Steel Co. 
Eiec. Service Snp co Foster Co.. L. B. 
Hale-Kilburn Co.· • Rallwa.Y Paving Gua.rds, Steel 
Heywood-Wakefield Co Godwin Co .• Inc .• W. S. 
SI. Lollis Car Co • Railway Safely Switches 
Wood Co .• Chas. k Cons'?lldated Car Heat. Co. 

Nots and Bolla Westinghouse E. & M . Co. 
Bethlehem Steel Co. Rail \\'l'ldlng 
Bemis Car Truck Co. Metal &. Thermit Corp. 
Hubbard & Co. Railway Track,work Co. 

Ohmmelers Raltan 
Roller-Smith Co. Brill Co., The J. G. 

Olla (See Luhrlcanle) Elec. Service Supplies Co. 
Omnlhusrs (See Boses, Hale-Kilburn Co. 

lllotor) Heywood-Wakefield Co. 
Oxy-Acetylene (See Cutting McGuire-Cumming-a (Mfg . Co 

Apparatus Oxy-Acetylene) St. Louis Car Co. 
Oxygen R<-glsters and Fil lings 

Inlernallonal Oxygen Co. Brill Co., The J. G. 
Packings Elec. Service Supplies Co 

Johns-Manville, Inc. . lotern'I Register Co., The 
Paint, ~uns Rooke Automatic Register 

DeV!)biss Mfg. Co. Co. 
Palntmg Equipment, Portable SI Louie Car Co 

Paasche Air Brush Co. Rel~torcement, Concrete 
Paint, Spraying De>·Jces Amer. Steel & Wire Co. 

DeVilblss Mfg. Co . Repair Shop Appllancee (See 
Paints and Varnishes a.lso Coll Randing and 

(Insulating) Wlndlng l\lachlnre) 
Mica Ineuls.tor Co Eiec. Service Supplies Co. 

Paints & Varnishes (Pre- R<,pair Work (See also Coils) 
B:'k:m;~&andler Co Gene~al Electric Co. 

Paints and Varnishes for Westmghouse E . & M. Co. 
Woodwork Repla.,ers, ~ar 

Beckwith-Chandler Co Elec. Serv1ce Sup. Co. 
National Ry Appliance Co Resistances 

Pavement nr~akers · Consolidated Car Heat . Co. 
lnirersoll-Rand Co. Rf'slstance. 'Wire and Tube 

Pa,·Jng Brick Vllrlfied General Electric Co. 
National Paving Brick Westinghouse E. & M . Co. 

l\I'fr•s Asan R&trlev..-s, Trolley (See 
Pil\·Jng Guard• Sled Catchers and R<,trievers, 

Godwin Co, Inc .• W. S. Trolley) 
Parlng lllalerlal Rhoostats 

Amer. Br. Shoe & Fdy. co General Electric Co. 
Pickups, Trolley \\'Ire · Mica Insulator Co. 

Elec. Service Supplies co Westinghouse E . & M. Co. 
Ohio Braas Co · Rolle,.,,, Shade 

Pinion Pullers · Haviland Shade Roller Co .• 
Eiec. Service Supplies co. Inc. 
General Electric Co Roofing Car 
Wood i;.,,. Chas. N: Pantasote Co., Inc. 

Pinions (See Gears) Roofing. Asbe•les 
Pi~':;d ~~ Ilnrdened, Wood t~n~anville, Inc. 

Bemis Car Truck Co National Metal l\lolding Co. 
Elec. Service- Sup. Co. Sand Dryer• 
Ohio Brass Co. Hethermgton & Berner. Inc. 
Westinghouse Tr. Brake Co. Snnd n~uses 

Pipe Flltlnge Hethermgton & Berner. Inc. 
Westinghouse Tr. Brake Co. Sund Sf.<?rage 

Planers (See JIJachlne Tools) Hetherm1<ton & Berner, Inc. 
Platea tor Tee Rall Switches SRn~ers, Track 

Ramapo Aiax corp Brill Co. The J. G. 
Pliere, Rubber lneulated Elec. Service Supplies Co. 

Elec. Service Sup. Co. Nlchols-Lintern Co. 
Plu,:s Ohio Brass Co. 
Natonal Metal Molding Co St. Louis Car Co. 

Pneomatio Tools · Snsl_, Fixtures, Car 
Ingersoll-Rand Co Brill Co, The J . G. 

Pole Line Hardware St. Louis Car Co . • 
Bethlehem Steel Co SRsh, ~lelal, Car ,\\Indow 
Ohio Brass Co. · 8!'1,!1;;~~b~.~

0
csee Clenn-

Poles, 111<-bl Street era and Scrapers, Trark) 
Bates Expanded Steel Truss Strew Drivers. Rubber 

Co. . Inslllnted 
Elec. Ry. Equipment Co. Elec. Service Sup. Co. 
Hubbard & Co. $Pats Bo• 
Western Electric Co. Hal~-Kilburn Co. 

Pole Reinforcing Heywood-Wakefield Co. 
Hubbard & Co. St. Louis Car r.o. 

Pole• & Ties Treated Seale, Car (See 1tlso Ratlsn) 
Bell Lumber Co. Brill Co .• The J. G. 

Polee, Tlee, Posts, Piling & Hale-Kilburn Co. 
Lumber Heywood-Wakefield Co. 

Bell Lumber Co. St. Louis Car Co. 
Polee, Trolley Seating lllalerlnls 

Anderson Mfg. Co .• A. & Brill Co., J. G. 
J.M. Heywood-Wakefield Co. 

Elec. Service SUl>plies Co. Pantasote Co .. Inc. 
Nuttall Co .. R. D. SI. Louis Car Co. 

Poles, Tnbular Steel SPcond Hand Equipment 
Elec. Ry. _Equipment Co. Electric Equipment Co. 
Elec. Service Sup. Co. Transit Equip. Co. 

Shades. \"estlh ule 
Brill Co .• The J. G. 

Shonls 
Allis-Chalmers Mirr. Co. 
Brill Co .• The J. G. 
Hubbard & Co. 

Side fl.earin,:s (See Ueorlng• 
Center nnd Side) 

Signals, Car Startin&" 
Consolidated Car Heat. Co 
Elec. Service Sup. Co. · 
Nal'J Pneumatic .Co .• Inc. 

Signals. Indira! in1< 
Nichols-Lintern Co . 
Oskel Equipment Co. 

Sl,:;nal Systems, Block 
Elec. Service Sup. Co. 
Nachod Signal Co .• Inc 
U. S. Elec. Signal Co. 
Wood Co .• Chas. N. 

Signal Systems, llighway 
Crossing 

Na.chod Signal Co .• Inc. 
U. 9. Elec. Signal Co. 

Slack AdJoaters (See Ilruke 
AdJnalers) 

Sleet Wheels aod Cutters 
Anderson Mfg. Co.. A. & 
J.M. 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
Moro-Jones Brass & Metal 

Co. 
Nuttall Co .• R. D. 

Smokesla,ks, Car 
Nichole-Lintern Co. 

Snow Sweepers, Rattan 
Heywood-Wakefield Co. 

Snow•Plowe, S"·ecpere and 
Brooms 

Brill Co., The J. G. 
Consolidated Car Fender Co. 
McGuire-Cummings Mfg. Co. 
St. Louis Car Co. 

Sorkel8 end Receptneles 
Johns-Manville, Inc. 
National Metal lllolding Co. 

Solderln,: and Brazing At•· 
paratue (See Welding 
Process"" nnd Ap11nralue) 

Special Adhesive I',wers 
Irvington Varnish & Ius. Cn. 

Spec,laJ Tra,kwork 
Bethlehem Steel Co. 
Buda Company 
Lorain Steel Co. 

Spikes 
Amor. Steel & Wire Co. 

Splicing Comnounds 
Westinghouse E. & M. Co. 

Spllcln,r Sleeves (See Ch1m1114 
and Connectors) 

Springs, Cor and Trurk 
Amer. Steel & Wire Co. 
Bemle Car Truck Co. 
Brlll Co., The J. G. 
SI. Louis Car Co. 

Sprinklers, Track and Rond 
Brill Co .• The J. G. 
McGulre-Cummings Mfg. Co. 
St. Louis Car Co. 

Sled and Steel Produrte 
M'orton Mfg. Co. 

Slepe, Car 
Morton M!g . Co. 

Slokere, lll•rhanlral 
Babcock & Wilcox Co. 
Weetingbousc E . & M. Co. 

Stop Signals 
Oskel Equipment Co. 

Storai:e Hnlterics (See nnt
tcrles. Sloroi:e) 

Slraln, JnsnlRlor• 
Anderson Mfg. Co .• A . & 
J.M . 

Ohio Brass Co. 
Strand 

Rocblin1<'s Sons Co .• J. A. 
Snhwny noxe~ 
Johns-Pratt Co. 

Snpcrheafers 
Babcock & Wilcox Co. 

Sweepers, Snow (See Snow 
Plowe, Sweepers nud 
llronms) 

Switehboxee 
Johns-Manville. Inc. 

Swlleh Stnnils & Flxlnres 
Ramapo Aja.x Corp. 

Swltche•. Saf•ty 
Johns-Pratt Co . 

Switches. Selector 
Nichols-Llntern Co. 

Switches. Tee Rnll 
Ramapo Aia:< Corp. 

Switches. Track (See Track 
SJ)('cial Work) 

Swltchrs and Swllchhonrde 
Allis-Chalmer3 Mfg Co. 
Anderson Mfg. Co., A. & 
J.M. 

Elec. Service Supplies Co. 
General Electric Co. 
Weetlnghouoe E. & M. Co. 

8k':.te~;:ri~ eo. 
Tampers, Tie 

Iogenioll-Rand Co. 
Rallway Track-work Cn. 

Tapes and Cloth• (See Ineu
Jntlng C1'oth, Paper and 
Tape\ 

Tee Rall Sverlol Track Work 
Bethlehem Steel Co 
Ramapo Ajax Corp. 

T•iephonea and Parts 
Elec. Service Supplies Co. 
Western Electric Co. 

Terminals. Cnhle 
Std. Underground Cable Co. 

April 19, 1924 

T ... tlng Devices, ~leter 
Johns-Pratt Co. 

Tesllng Instruments (See ln
strumento, FJeclrleal llleas• 
urin,:, Testing, etc.) 

Thermostats 
Consolidated Car Heat. Co. 
Gold Car Heating & Light
ing Co. 

Railway Utility Co. 
Smith Heater Co .• Peter 

'Jleket Choppers & Destroyers 
Eleo. Service Suppliei, Co. 

Ties, All lllelal 
MetAI Safety R.R. Tie Co. 

Ties aod Tie Rods. Steel 
Carnegie Steel Co 
International Steel Tie Co. 

Ties, \Vood Crose (See Poles. 
Tie•, Posts, i,tc.) 

Tool Slee! 
Bethlehem Steel Co. 

Tools, Track & l\llscellaneoue 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torches, Arefylene (See Cut. 
tin,: Apporatm) 

Tower 'Wagons and Auto 
Trucks 

McCardell & Co .• J. R. 
Towers and Transmleslon 

Structures 
Archbold-Brady Co. 
Bates Expanded S tee! Truss 

Co. 
Weetinghouse E. & M'. Co. 

Tra,<k Grinders 
Metal & Thermit Corp. 
Railway Track-work Co. 
Rail Welding & Bonding Co. 
Seymour Rall Grinder Co; 

Trackless Trolley Ca rs 
Brockway Corporation 
SI. Louis Car Co. 

Traek, Speelal Work 
Bethlehem Steel Co. 
New York Switch and 

Crossing Co. 
Ramapo Ajax Corp. 
Wharton. Jr .• & Co .• 
Inc .. W. 

Transfer (See Tickets) 
Transformers 

Aills-Chalmers Mfg. Co. 
General Electric Co. 
Western Electric Co. 
Weeting-house E. & M. Co. 

Transmission Towers and 
fitruclures ' 

Am•rlcan Bridge Co. 
Treads, Safely; Stair, Car 

Step 
Morton Mfg. Co. 

Trolley Bases 
Anderson Mfg. Co .• A. J. & 
J.M. 

Elec. Service Suppllea Co. 
General Electric Co. 
More-Jones Brass & Metal 

Co. 
Nuttall Co .• R. D. 
Ohio Brass Co. 

Trolley Bases, Retrlevlni: 
Andereon Mfg. Co., A. & 
J.M. 

Elec. Service Supplies Co. 
Nuttall Co .• R. D. 
Ohio Brase Co. 

Trolley Buses 
Brill Co .• The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Trolley lllaterlal 
Bates Expanded Steel Twiss 
Anderson Mfg, Co., A. & 
J.M. 

Elec. Service Supplies Co. 
More-Jones Brass & Metal 

Co. 
Ohio Brass Co. 

Trolley Shoe 
MiJler Trolley Shoe Co. 

Trolley Wheel Bashings 
More-Jones Brass & Meta! 

Co. 
Trolley '\Yheelo and Harps 

More-Jones Brass & Metal 
Co. 

Trolley Wheels (See 'Wheels, 
Trolley) 

Trolley \Vire 
Amer. Eiectrieal Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
Page Steel & Wire Co. 
Roebllng'e Sons Co .• J. A. 
"~estern Elf"dric Co. 

Trolley• and Trolley Systema 
Ford Chain Block Co. 

Trutks. Cnr 
Baldwin Lo~omotive Works 
Bemis Car Truck Co. 
Brill Co., The J. G. 
McGuire-Cummings lllfg. Co. 
St. Louis Car Co. 

Tubing. Yellow & fl.lock, 
Fl<'xlhle Varnish 

Irvin1<ton Varnish & Ins. Co. 
Turblnf'S, Sleam 

Allis-Chalmers Ml1<. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Tornsllle• 
DRmo11-Chapman Co. 
Elec. Service Suppllee Co. 
Perey Mfg. Co., Inc. 

Tumtahles 
Ameriean Bridge Co. 
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I The Kalamazoo Trolley Wheels i 
= = I have always been made of en- g 
i tirely new metal, which accounts § 
i for their long life WITHOUT i!i 
i INJURY TO THE WIRE. Do § 
i not be misled by statements of i 
i large mileage, because a wheel g 
i that will run too long will dam- § 
I age the wire. If our catalogue i§ 

does not show the style you g 
need, write us-the LARGEST § 
EXCLUSIVE TROLLEY li 
WHEEL MAKERS IN THE § 
WORLD. ; 

THE STAR BRASS WORKS I 
5 

KALAMAZOO, MICH., U. S. A. ~ 
.ftatttlltHtUHIIHffllfllnlllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllJIIUIIIIIIIIIIIIIIIIIUIUIIIIIIIIIIIIIIIIIUIIIIHr·•mrmnmrmi 

~IIIIIIIIHIIIIIIIIHIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIII? 

~ B. A. HEGEMAN, Jr., Pntldet1I C. C. CASTLE. i'lnt Vlee•PrN!deol ~ 
~ H. A. HEGEMAN, Vle11-Prea. and Tr .. ,. i'. T. SARGENT, Seeretll'J' § 
; W. C. LINCOLN, llan11rer S&lea and 11:ntrlnotrlnc ; 

i National Railway Appliance Co. ! 
= Grand Central Terminal, 452 Lexinrton Ave., Cor. 45th St., New York = 

IIRANCJI Ot'FICF,S: 
Munsey Bldr., Waahlnrton, D. C.. 100 Boyletnn St. .. Booton, Mase. 
Hereman-Castle Cor))oratlon. Railway Exchanre Bldr .• Chlcaro. DI. 

Tool Steel Gears and Pinions 
Plttsburrh Force & Iron Com• 

))any'e Product• 
Anrlo-American Varnlah Co., 

Varnlahee. Enamela, Etc. 
National Hand Bolde 
Drew Line Material and Railway 

Speclaltlea 
9eneaco Paint Olla 
Turnatlle Car Cor))oratlon

Turnatlles 
Dunham Ho))per Door Devtce 

Anderson Slack AdJuatere 
Economy Electric Devtcea Co., 

Power Savtnr: and Inei;,eetlon 
Meters 

Ft. PIU SDrlnr: & Mf&', Co. 
SDrlnrs 

C.-H. Electric Heater■ 
Garland Ventilators 
E-Z Car Control Safety Dencea 
Lind Aluminum Field Coll■ 
Flaxllnum lnauladon 
YelJow Coach Mfr. Co., Buaea 

:11111111111111111111111111111111111111111111nm11111111111111111111111111111111111111111111111n11111111111111111111111111111111u11111111111111111111m11111111~ 

I HETHERINGTON & BERNER i 
i INDIANAPOLIS, IND. ! 
i SAND DRYER HOUSE AND EQUIPMENT; I 
~ Dryers, Elevators, Etc. ~ 

1~----------------~------------,1 

I ........ ::::~·-- I 
I - r.:r~~i.t••·~ ~t•~---·-·-·-~-~ 1 
~ &oo-•a;;;·- i 

I I!!!!!:=== !!!r:J!!!;;~;;;~;;:·~::::~~:!!!!!!!!!!!!! .... f;·-;_·/;,,,,..:ii=-!i!-!!!!!!!! ===== i 
; This illustration above shows a completed 200-ton capacity I s sand dryer and storage bouse-"sand house"-for short. i§ 
i!i We furnished the dryer, feed elevator, hot sand elevator, § 
~ rotary screen with hopper, distributing pipes from bopper, § 
i!i discharge gates and pipes and structural steel frame. The § 
~ Street Railway Co. provided the foundations and lumber. ~ 
! I 
:i1111111111111111111111111111111111111111111111111111111~111•1111111111111111111111111111111111111111111111m•1111111m ·- 111111111111111111111111111111111nnua 

:.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 uumu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111g 

I McGUIRE-CUMMINGS I 
§ ~ 

Manufacturing Company 

General Offices 
111 W. Monroe St., Chicago, Ill. 

Street Cars 
Trucks 

immnu111n1111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~1111111111111111111111111111111111111111111~ .. 
!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITlllllllllllllllllllllllllll!i 

§ .. -------- ---------- i I __ _....,. 

\Ve make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 

~ We solicit a test of TULC ~ 
~ on your equipment ~ 

~ The Universal Lubricating Co. i 
i Clevelmnd. Ohio i -
§ Tulc, lnc .• Eaatern Revreeentmtlve. § ~ ~ 
! 1617 Gotham N11Uonal Bank Bid&'., New York ctt:, iii = = 
im1111n11111111UHIIIIIIHlllttllllllfllUHIIIIIUlllllllllllltllllllhlllhltllllllllllllllUIIIIUlllllllll'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllfii fu111111111111111111111111u111111111111111m,m111111111111•n:11111111Mlllllllllllllllllllllllllllllllllllllllltllllllll1UIIIIIIIIIIIIIIIIIUUUUIJIIJIIII~ 
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Vaine I Voltmeters 

Ohio Brass Co. Roller-Smith Co. 
Westinghouse Tr. Br. Co. Welded Rall Joints 

Varnished Papers Alumlno-Thermlc Corp. 

General Electric Co. 
E'!ectric Railway Impt. Co. 
International Oxygen Co. 
Llteweld Co. 

I '';;\fJi~ %,,;fstfon 

Wheels, Car Slee! & St eel 
T ire 

I 
WhloUes, Air 

Gener al Electric Co. 
Ohio Brass Co. 

I 
Weetlnghouse E. & M. Co. 

Wire, ("opl)f'r Cm •ered Steel Irvington Varnish & Ins. Co. Electric Rallwa,Y lmpL. Co. 
Yarnlshed Silks ~~I;'B~aftg:111 Corp. 

Metal & Thermit Corp. 
Ohio Brass Co. Carnegie Steel Co. Page Steel & Wire Co. 

Irvington Varnish & Ins. Co. Railway Track-work Co. 
Vu.rnleheo Rall Wel<llng & Bonding Co. 

Beckwith-Chandler Co. Welders, l'lorlnble E leclr ic 

Railway Trsck-work Co. 
Rail Welding & Bonding Co. 
Weellnghouse E. & M. Co. 

Wheels. Trolley 
Anderson Mfe-. Co .. A. & 

Wire Rope 
Amer Steel & Wire Co 
Roebling's Sons Co., J .A. 

W elding Steel J.M. Wires a nd Cables 
VentUalors, Car 

Brlll Co.. The J. G. 
Nat'! Ry. Appliance 
Nlchols-Lintern Co. 
Railway Utility Co. 
SI. Louis Car Co. 

Electric Railway Impl. Co. 
Llteweld Co. 
Ohio Brass Co. 

Electric Railway lmpt. Co. 
Rallway Track-work Co. 

Elec. Ry. EQulpmeul Co. 
Gilbert & Sons, B. F. A. 
More-Jones Brass & Metal 

Amer. E lectrical Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co 
General Electric Co 
Okonlle Co. 

Co. Railway Track.work Co. 
Rail Welding & Bonding Co. 

Welding Wire nnd Rods 
Page Steel & Wire Co. Co. 

Welding and Cutting Tools 
International Oxygen Co. 

Wheel CT uards (See Fenders Wheels. T roll,y, 'Wrough t 
ond Wheel Guards) fi,teel . 

Page Steel & Wire Co. 
Roebling's Sons Co .. J. A. 
Std. Underground Cable Co. 
Western Electric Co. 
Westinghouse E. & M . Co. 

Vitrified l'aving- Brick 
National Paving Brick Mfrs. 

Assn. 

Welding Proeesseo and 
Apparatus 

Alumino-Thermic Corp. I Elec. Service Supphee Co. 
1 "'heel Presses (See lllachlne General Electric Co. 

Tools ) Nuttall Co., R. D. 

ALPHABETICAL INDEX TO ADVERTISEMENTS 
Page 

Allis-Chalmers Mfg. Co. . . . . . . • 5'1 
Anison & Co., J. E .......••. 2~ 
Alphaducl Co. . . . . . . . . . . . . • . . 55 
Alumino-Thcrmic Corp. 53 
Amer. Brake Shoe & Fdy. Co .. 58 
American Bridge Co. . . . . . . • • . . 23 
American Car Co. . . . . . . . . . . . . 65 1 

American Electrical Works .... 51 I 
American Insulating Mach. Co. . f> l 
American Steel & Wire Co. . . . . 53 
Anaconda Copper Mining Co., 

Front Cover 
Anderson Mfg. Co., A. & J. 11! •• 44 
Archbold-Brady Co. . . . . • . . . . . . 23 
Arnold Co., The. . . . . . . . . . . . . 22 
Babcock & Wilcox Co. . • . . . . . . 54 
Baldwin Locomotive Works. . . . 49 
Bates Expanded Steel Truss Co. 8 
Beckwith-Chandler Co ......... 55 
BeeJer, John A .............. 22 
Bell Lumber Co .....•..••.... 6'1 
Bemis Car Truck Co. . . . . . . . . . 42 
Bethlehem Steel Co •.•........ 28 
Bibbins. J. Rowland ......... 23 
Bonney-Vehalage Tool Co .....• 56 
Brill Co .• The J. G ... - ........ 6., 
Brockway Corporation !!-1 
Buchanan & Layng Corporation. 23 
Bylfeeby & Co .. H. M ......... 00 

Cameron Electrical Mfg. ro •... 54 
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Chlllingworth Ill lg. Co. . . . . . . . 61 
Cleveland Fare Box Co. . . . . . . . 5fl 
ColJier. Joe .• Barron G ... , .... 3 ! 
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Electric Railway Improvement 
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Electric Service Supplies Co. . . . 9 
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Ford Chain Block Co. . . . . . . . . 46 
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Galena-Signal Oil Co. . . . . . . . . . 17 
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Gold Car Heating & Ltg. Co .... 58 
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§ 100 New Users in the Last Nine Month., f 
~ KASS SAFETY TREADS ~ 
~ HIGH . ~ 
§ in efficiency and lasting qualities E 

! WW I 
= in weight, initial and upkeep costs = 
! Morton Manufacturing Co., Chicago I 
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Tnd• Marlt Bee. U. 8, P aL 011. 
l,! ade ot extra QUallly 1tock flrmly braided and 111DDOthly tlnlahed. 

Carefull§~~~:~d"&,dro~"!ti~~a~ ie~~ flawe. 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
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! -,:::::---, ~- STUCKI ! 
I SIDE I 
i BEARINGS I 
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' ;=~=-• Pltubur,:h, Pa, 
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I Northern CED AR POLES western I 
~ We guarantee ~ 
~ all sradea of poles; also any butt-treatinr specifications ~ 
~ ~ 

; BELL LMYn~~p:l!, ~~~p ANY ! 
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Page Steel & Wire Co. . . . . . . • . 47 
Parsons. Klapp, Brinckerhoff & 

Douglas ................... ~2 
Paxson Co., J. W . ............ 53 
Perey Mfg. Co .. lne .......... 5~ 
Pi(lree-Arrow Motor Car Co. . . . 27 
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Standard Underground Cable Co. 51 
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Transit EQuip. Co. . . • . . . . . . • • 59 
U. S. Electric Signal Co. . . . . . • 51 
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Wason ll!fg. Co .............. 65 
""estern Electric Co. . . . . . . . . . 20 
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I CHILLINGWORTH I 
I Sea~:=:~~=le~=~•~~:~1,:ht I 
§ Beal for Service-DurabllitJ' and E 
§ Economy. Writ,: U•. ~ 

i .. ,..· Chillingworth Mfg. Co. i== 
JeraeyCl!y, N. J. 
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"Axle Specialists Since 1866" ~ 
Addreso all l\lal! to Post Office Box 1115, Rlehmood, Va. § 

CAR AXLES i 
J. R. JOHNSON AND CO., INC. §==--

FORGED STEEL AXLES 
For Locomotives, Passenger, Freight and Electric Cara ~ 

~'!':i°'~,~~~~d F~~/;d~d ~~~~~~~n ~d:,-ng,.:~eeJlna~ ~ 
Shafts, Round Bars, etc. i§ 
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The Oskel Equipment Co. 

940 McCormick Bldg., Chicaro, Ill. 
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Brill Rail-less Cars 
Serve Philadelphia 

I 

Oregon Avenue Installation acting as feeder 
line to electric railway cars 
To Philadelphia goes the honor of 
having in operation the largest in
stallation of Rail-less Cars in the 
United States. All cars operated 
are of the Brill Rail-less street car .. 
type, mounted on Brill Rail-less 
car chasses, equipped with two 25 
Hp. motors. They are furnishing 
transportation over a route which 
previously was without public con-

veyance, and act as feeders to elec
tric lines intersecting with Oregon 
Avenue. 

Brill Rail-less Cars offer electric 
railways a type of equipment 
capable of meeting the transporta
tion requirements of new territo
ries adjacent to their lines at com
paratively low initial and operat
ing costs. 

ffr:mfil THE J . G. B RILL COMPANY rpl 
ff,Wj 'PHILA. OELPt-11.A.. PA.. lmJ 
AMl!:RICAN CAR Co. - G.C. KUHLMAN CAR Co. WAsoN MANl'"b Co. 

S T. '-OUIS MO. CLCVCLANO.OMIO. SPR I NC F"I CLO. MASS. 
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General Electric Company 
Schenectady, N. Y. 

Sales Offices in all Large Citie a 
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Performance Wins Again 
The successful operation of S trolley buses in 
Rochester, N. Y., was sufficient recommenda
tion for adding 4 more buses-G-E Motors and 
Control again specified. 
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