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The carefully weighed decision in 
t his instance was based on data 
showing economies in first cost and 
t rack life. 

May we send you any, or all, of 
the following :-

Catalogue, Drawings, List of 
Users, Delivery Date, Prices on 
your job, Estimates, Track Cost 
Data? 

The International Steel Tie Co. 
Cleveland 

This a.-ticle is reprinted Iron, the 
Electrie Railwav Journal, issue of 
April 28, 1923. 

Track Reconstruction in 
San Diego 

Steel T ie Const r uction Used as Standard- Weather 
Conditions Permitted Work to Be Carried on 

Actively During Recent l\Ionths 

DURING the past few months several interesting 
track reconstruction jobs have been done by the 

San Diego Electric Railway, notably the Adams Avenue 
and the University Avenue-East San Diego lines. 

'.fhe Adams Street line is the one on which the track 
was torn up during the night last summer by the com­
pany's track forces as the climax of a long controversy 
between the city officials and the company over paving 
and other matters of dispute. After a court battle, a 
compromise was reached through the mediation of the 
State Railroad Commission, and reconstruction of the 
line was begun. The line will be double-tracked through­
out its length, to the end at Kensington Park, outside 
the city limits. Service was resumed on the line Dec. 
23; 1922, although it was but partially completed at the 
time. This was a great relief to the patrons, who had 
been depending upon uncertain bus service, which could 
not be maintained if! rainy weather because the adobe 
soil, used for roadway in the unpaved streets, · is sticky 
and slippery when wet. 

The reconstruction work was carried out in accord­
ance with the standards adopted by the company for all 
recent construction. The track construction comprises 
the use of twin steel ties, spaced 6 ft. center to center, 
with 93-lb. high T-rails for all straight track, 114-lb. 
rails for curves and 127-lb. guard rails for all special 
trackwork. All joints are electrically welded and the 
rails are electrically, welded to the ties. All special track­
work is bonded with 350,000 circ.mil cable, and the 
welded tracks are cross-bonded every 500 ft. with cable 
of the same size. 

( Continued on page 7 of 
.lldvertising Sectio n) 
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How the Qualit1J of 
Westinghouse Field Coils 
is maintained -

Westinghouse Field Coils, sold fo r re­
newals, are made with the same expert 
workmanship, with the same materials, 
and under the same processes as the 
original coils entering into the construc­
tion of complete Westinghouse Motors. 

Copper conductors of correct size are 
always used, thus assuring the right 
current-carrying capacity. The exact 
number of turns are used, assuring the 
proper magnetic field strength. 

The insulation is reinforced at all bends 
and cross-overs to give added protection. 
The cable leads are anchored inside the 
coils, making the use of heavy brass 
terminals unnecessary. 

The coils are carefully gauged to assure 
the proper clearance in the frame and a 
snug fit on the pole. Each coil is tested 
for short circuits. 

After the first taping the coils are im­
pregnated with a gum of high melting 
point to make the coil one solid mass. 
This treatment consists of drying out 
the coils in a vacuum, thereby removing 
all moisture as well as all air. The hot 
gum is then admitted to the coils under 
pressure, which assures that the gum 
penetrates and fills all intervening spaces 
between the turns and layers of the coils. 

The coils are then given three !avers of 
treated cambric, one-half overfapped, 
and an additional layer of cotton tape 
slightly overlapped. After this coils are 
dipped in a high-grade insulating varnish 
and baked for a definite period. · This 
treatment is repeated three times. This 
further seals the coils against the en­
trance of moisture. 

Westinghouse Electric & 
Manufacturing Co. 
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l{eeping Abreast 
;\TA RECENT meeting of ope 

Fl. of the important committees 
of the American Electric Railway 
Association, engaged in the in­
vestigation and standardi·zation of 
electric railway material, the 
sponsor asked for the last issue 
o f ELECTRIC RAILWAY J OURX AL. 

\\Then it was brought he turned 
to a certain article and said: 

" Gentlemen, a new development 
is described here which I think 
this committee should investigate 
and determine its value. It seems 
to me that this is an improvement 
in construction which may be of 
greatest importance in our future 
work." 

This is not an isolated case; it 
1s a circumstance that occurs 
frequently. The JOURNAL is the 
clearing-house of ideas for electric 
ra_ilway men. Not only are new 
developments in the industry men­
tioned in its pages, but they are 
described in all the detail they 
seem to warrant and their applica­
tion and significance pointed out. 

This is another reason why ev~ry 
e~ectric railway man must have the 
JOURXAL and use it in order to 
keep abreast of developments and 
have the knowledge at hand on 
occasion for the advancement of 
his own company-and himself. 

Circulation of this issue, 7,050 Advertising Index-Alphabetical, 58; Classified, 54, 56; Searchlight Section, 53 
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New Bus Service 1n 

) 
SAFE Bus 

Op~ration 

THE widespread adoption of motor buses by ·street railway 
companies, for auxiliary service, brings before the traction 

industry the necessity of bus-braking facilities that will corre­
spond in safety to those which have contributed so largely to 
the ·success of the street car. 

Such facilities have been provided in the form of the Automotive 
Air Brake. 

The Automotive Air Brake. carries out the principle of the 
standard Westinghouse Air Brake in fundamental design and 
operation, and is applicable to any type of bus. 

Hundreds now in service attest to highly dependable, satisfac­
tory performance under any condi tion of load or road. 

For further details, write or wire-

Westinghouse Traction Brake Company 
Automotive Division, Wilmerding, Pa. 

June 16, 1923 

ES lNGHQgSE 
AUTOMOTIVE AIR BRAKES 
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National Trolley Guard is an inurud copper 
or g_aluaniud iron wire mesh mounted abor,e the 
trolley wire. It catches the trolley whul, should 
it lear,e the wire and being energized carries 
the car to safety. 

They decided on National Trolley Guard 
for this Crossing 

T HIS is rather an uncommon com­
binat' on of circumstances at a 

railroad crossing. Street Railway, Ele­
vated and Steam Road meet. The 
ordinary hazard of a crossing was made 
worse by the high stringing of the trolley 
wire. The danger of damaging the 
trolley pole on the elevated structure 

lessened the chances of the street car 
conductor getting the trolley wheel 
back on the wire, should it fly off with 
a locomotive approaching. The rail­
way officials "took out" safety in­
surance to overcome this condition. 
They installed National Trolley Guard. 

Sii The Ohio 13' Brass 
"

0 

Monsfield\g/Ohio.US.A. 

Co. 

NewYork Philadelphia Pittsburgh Charleston.W.Va. Chicago Los Angeles San Francisco Paris,F'1·ance 
raducta, ·Trolley Materiol, Roil Bonds, Electric Railway Car Equipment. High Tension Porcelain Insulators, Third Rail lnauletoN 
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Jn.surance plus 
](ars/2 & X£bennan SerPice 

Have You Finished 
the Job Right? 

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

If fire can damage your plant or accidents dis­
organize your personnel and drive your cus­
tomers to waiting competitors, you cannot 
rest secure. 

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

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

"He who serves best profits most." 

MARSH &M~LENNAN 
Minneapolis 
New York 
Petroit 

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

San Francisco 
Seattle 
Cleveland 

\ Vinni peg 
Montreal 
London 
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Continued from Front Co'!!er 

Soft Spot in Adoh• i-oil, t'lll•d In with llrok•n Con,rete 
Pre1u1ratory to Laying of Tra<'k Strurture 

The trench for the track is excavated approximately 18 in. deep. 
Two feet outside the outside rails a trench is excavated 12 in. 
below the sub-grade and in it is laid a 4-in. concrete drain tile. 
The trench is then filled with crushed and disintegrated granite 
to within 14 in. of the grade. 

The rails are set on concrete pyramid-shaped piers spaced 12 ft. 
apart and are adjusted to exact grade by means of double cast­
iron wedges placed between the rail bottom and the top of the 
piers. \Vhen they are finally adjusted the rails are firmly braced 
in place a11d a 14-in. layer of concrete is poured. The concrete 
is worked up against the under side of the hud of the T-rail, but 
the ba lance of the concrete surface is left 2 in. below the street 
grade to allow for paving. 

On Adams AYenue the Company ha s been relieved of the pav­
ing obl igation. The track is, therefore, being surfaced with 
disintegrated granite, a material which is plentiful locally, and 
which makes a good roadway. 

The reconstruction of the University Avenue-East San Diego 
line presented considerable difficulty due to the heavy traffic, the 
heaviest in the city, which it carries. The problem wa s solved by 
reconstructing one track at a time from Park Boulevard to the 

Trark Rtton!i'truetion or'l Adams .1\,·enur. ~an Dirgo, Showing 
Jtpthod of Su1>porting Tra(•k l'rP,·ious to Pouring of Conl'rPte 

A reprint from Electric Railway Journal of April 28, 1923 

Ele,t.rl,a lly w,tdNI Joint RS U••d In """ lll•go Eltttrl< Rftilway 
~tnndnrd Trat'k Cm1Htru«'tlon 

end of the line in East San Diego. A block signal system was 
installed to facilitate dispatching, and dispatchers with extra tele­
phones were stationed at the turnouts where the eastbound and 
westbound cars are passed. Trains of two cars each were oper­
ated during the rush hours and a fourteen-minute headway was 
maintained, with extra tripper service added. 

One of the special problems encountered by Engineer H. M. 
Kuehmsted, who was in charge of the work, was the caring for 
soft spots in the adobe soil. Generally these were caused by 
leaky water mains. The difficulty was overcome by excavating 
the soft soil until firm soil was reached and filling up to sub-grade 
with broken concrete. 

The first work done by the San Diego Electric Railway under 
the new specifications was the reconstruction of the Broadway 
line from the Union Depot to Third Street, which was followed 
by the reconstruction of the Logan Avenue line, beginning last 
May. This work was descri_bed in the ELECTRIC RAILWAY }OUR· 
NAL at the time. Then came the Adams Avenue and University 
Avenue jobs, which will be followed by the construction of the 
Park Boulevard line, work on which is now due to begin. Then 
will come the new construction of the Sixteenth Street cutoff and 
the recon struction of the Market Street line. 

. 
~rw and Old Traek Construetlon on Aclnms AH•nut>, Showing 

s,~elnt Traekwurk XPnr Curhoui,.r-

An advertisement-

The International Steel Tie Co., Cleveland 
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ELRECO 
COM:BINATION POL.BS 

01'Da.mental a.nd .Economicai 
To put the finishing touches of adornment on 
that new bridge or highway, install Elreco 
Combination Railway and Lighting Poles. 
Avoid the mistakes of former years, whereby 
otherwise fine-appearing streets and avenues 
have been cluttered up with a veritable forest 
of wooden poles and a maze of electric wires. 
Combine your railway and lighting poles in 
one - Elreco Poles. It is an artistic as well 
as a sound economical policy to follow. 

Elreco Poles are provided with the finest 
G. E. Novalux lighting fixtures. Elreco 
Poles are strongly built, yet light in weight. 
Their initial cost is reasonable! their mainte­
nance cost a minimum. 

Let us send you all the data 

The Electric Railw~y 
Equipment Co. 
Cincinnati, Ohio 

30 Church St., New York 
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For Modern Car Lighting-

Install l 
:1 

KEYSTONE 
COMPENSATING 

FIXTURES 
Rather than install or continue to operate several circuits of small 
lamps in your cars you will find that great savings can be made by 
using Keystone Compensating Fixtures. 

You simply replace the several circuits of small lamps with one or 
two circuits using Keystone Compensating Fixtures. You will 
then realize that the advantages, which are briefly as follows, will 
pay a handsome dividend on your investment: 

The cost of lamp renewals will be greatly 
reduced. 
Fewer lamps will be stolen. 
Burned-out lamps can be located imme• 
diately. 
\Vill improve appearance of car and 
lessen glare. 
Better illumination for given total watt· 
age consumption. 
Greatly ~implified car lighting. 

As an investment, Keystone Compen­
sators are a real buy. May we give 
you further data? 

Put your car lighting problems up to 
us. 
Keystone Compensating Fixture is a patented 
deuice and has been thorou11hly tested in 
seruice. You will make no mistake in adopt• 
ing this method ol cor li11htin11. 

ELECTRIC SERVICE SUPPLIE5 CG 
Manufacturer ol Railway Material and 

Electrical Supplies 
PHILADELPHIA 

17th and Cambria Streets 
NEW YORK CHICAGO 

50 Church Street Monadnock Bldg. 
Branch Offices: Boa ton, Scranton, Pittsburgh 

Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., 

Montreal, Toronto, Winnipeg, Vancouver 

9 
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Two Telling Tests 
On Charlevoix A venue 

From Aug., 1921, to Dec., 1922, copper trolley 
sho,Yed a reduction in area of 6.6+% while 
Phono-Electric under identical service sho"·ed 
only 3.91 %-

Only about ½ the loss. 

On Myrtle Avenue 
From Aug., 1921, to Dec., 1922, copper t rolley 

'showed a reduction in area of 9%, while the 
Phono-Electric under identical service showed 
only 3%. 

Only about 1/3 the loss. 

A life three times that of copper 
These actual Detroit tests prove that wear on 
Phono-Electric reduces its area only one-third to 
one-half as fast as the wear on hard-drawn copper 

trolley. The minimum tensile strength of 
Phono-Electric is 80,000 lbs. per sq.in., against 
52,800 lbs. for copper. 

The Expert said -
Called in to investigate the City-owned system, a 
well-known consulting engineer recommended the use 
of long-life alloy wire. Here are some quotations: 

"Throughout the country the use of alloy wire at 
locations of exceptional wear is the rule and not the 
exception. 

"Such wire costs a little more than copper, but is good 
for double and even triple life. 1 

"Far more valuable is the greater protection against 
breakdowns of service." 

Detroit orders 

To improve service, and stop losses and criti ­
cism due to service interruptions, Detroit's 
street railway officia ls installed Phono-Electric 
to withstand the excessh·e wear at curves and 
heavy traffic sections. 

Phono-Electric will prove equally satisfaciorv 
and economical on your system. \Vrite us for 
further information and for quotations. 
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Standard Type of 
NATIONAL PNEUMATIC 

Door Engines 

....... . 
I· J I :.... --- "' 

Speed 
and 

Safety 
N a.tional Pneumatic Door 
and Step Operating Mechan­
isms, Motorman's Signal 
Lights and other devices are 
being used by hundreds of 
the lead·ing electric railway 
companies here and abroad. 

Let us study your particular 
operating and equipment 
problem. We will make 
recommendations, and refer 
you to other roads where 
problems like yours have been 
solved with resultant increase 
in speed and safety by means 
of N at ion a 1 P n e um at i c 
Equipment. 

IV rite today 

National Pneumatic Co. 
Incorporated 

Originators and Manufacturers 

Principal Office: 
50 Church St., New York 

Philadelphia--Co)onial Trust Bldg. 
Chicago-McCormick Building 
Works-Rahway, New Jersey 

.1tam1factured in Canada b11 
Dominion Wh eel & Foundr y Co .. L td .. 

Toronto, Ont. 

11 
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Offe.ring Everything 
From the Bottom of the Hole to the Top of the Pole 

The many hands at our House 
near you can quickly provide any 
Line Materials you need. 

A 
NATIONAL 

ELECTRICAL 
SERVICE 

The House carries large and va­
ried stocks. 
You can get what you want-In­
sulators, Hard,vare, Anchors, 
Tools, Wire and Strand, Cross­
arms and Poles. · 
It will pay you to ,vrite our near­
est House and learn exactly hovv 
it can cooperate ,vith you to save 
you time and money. 

Western Electric· 
Company 

OFFICES IN ALL PRINCIPAL CITIES 
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SAN ANTONIO 

Economy Meter with Power Saving and 
Car Inspection Dials 

ORDERS 

ECONOMY 
METERS 

With Car Inspection Dials 

To Completely Equip 
Entire System 

These meters will be used to measure the 
individual energy consumption of every car 
on the San Antonio Public Service Com­
pany's property. They will afford data of 
high engineering value and provide a con­
venient means for car inspection on the 
basis of actual work done (Kw. hours). 

The Watchdog of Your Power and Equipment 
This is a rugged watt-hour meter. Top dials for 
motormen's power-saving records. Lower dials 
for car inspection use. 

When the meter-driven hand on Dial A reaches 
the marker set for this car at 6, the barnman 
knows that the brakes and controllers have done 
their work and are due for an inspection equiva­
lent to that otherwise made daily. 

Likewise Dial B shows when the car has done 
sufficient work to require oiling. This supplants 
the usual time or mileage period for oiling. 

Dial C shows when the car has done sufficient 
work to require general inspection. 

After any inspection the meter-driven hand is set 
back to zero by means of its reset rod at the 
bottom of the case. A lock prevents unauthor­
ized resetting of inspection dials. 

The Economy meter with car inspection dials is 
readily adaptable to any electric car or 
locomotive operating condition. 

It is a "power-saving device" with a double 
value. 

Let us quote you prices and answer detailed questions. 

Economy Electric Devices C.ompany 
L. E. Gould, President 

Sangamo Economy Railway Meters (General Sales Agents) Lind Aluminum Field Coils 
Peter Smith Heaters ( 1 Bemis Boyerlzed Truck Specialties 
Woods Fare Boxes ! Dislrict Agents for { Miller Trolley Shoes 

1592 Old Colony Building, Chicago 
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A sight like this 
one means right 
culvert service on 

· the right-of-way An 18- in. diameter "GENUINE OPEN HEARTH IRON" Culvert Pipe 
ins:alled under the right-of-way of the C. N. & C. Street Railway 
Co. at Sunnyside Stop on the Cincinnati-Fort Thomas Line. 

NEWPORT CULVERTS 
last and stay put because they are made of "Genuine O pen 
Hearth Iron" pl.us 0.25 % Copper and 2 ounces of spelter 
coating to each square foot of surface. 

W rite u& now for further information. 

-CO 
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Stronger than the rail itself 
Why raiiway companies are getting such 
satisfactory results with Thermit Welds is 
well ill us trated by this experiment, recently 
made by the engineers of the Washington 
(D.C.) Railway & Electric Co. 

The Thermit Weld 
withstood this severe test 
Bent in the testing machi~e under a relentlessly in­
creasing pressure applied directly to the side of the 
weld the tor tured rail finally broke as shown, entirely 
outside of the weld itself. 

Thermit Rail Welds are practically indestructible. 
They entirely eliminate the joint, making a perfect, 
permanent connection, both mechanically and elec­
trically, a connecti on which la·sts as long as the rail 
itself. 

"The first cost is the last cost" 

ff/rite for interesting figures on that first cost. 

Metal & Thermit Corporation 
120 Broadway, New York 

PITTSBURGH CHICAGO BOSTON S. SAN FRANCISCO TORONTO 
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Tr.af f ic Will Increase 
-on a Smoother Track 
A few dollars outlay repairing and improving track will 
be regained many times over in increased traffic, better­
satisfied passengers, and reduced cost of maintaining_ cars. 

Th ese equipments have bun clrosm by 439 Companies 
in every State and almost every country of the civil­
ized JVorld to suure smooth-running track and reduce 
maintenance costs. 

"AJAX" 
Electric Arc Welder 

The most modern welder on the market, 
designed for the reclamation of rails and 
special work at lowest cost. Light, rug­
ged and simple, it is especially adapted 
for the usual track crew organization. 

"ATLAS" 
Rail Grinder 

A low cost, economical rotary grinder for 
removing surplus metal after building up 
joints or special work with "AJAX" 
Welder. Extremely simple to operate and 
maintain. 

"UNIVERSAL" 
Rotary Track Grinder 

An improved rotary grinder with valu­
able features such as a tilting grinding 
wheel, large rubber-tired derail wheels, 
and three point suspension of grinding 
wheel arbor bearing for maximum 
stability. 

"RECIPROCATING" 
Track Grinder 

For absolutely removing all traces of cor­
rugation, and for smoothing out joints at 
the first signs of "Cupping," there is no 
apparatus or method which can supplant 
the RECIPROCATING GRINDER. 
One or more of these machines should be 
in constant service on every road to insure 
smooth track at all times. · 

Order l\T ecessary Equipment Now! 

Railway Track-work Co., Philadelphia, Pa. 
Chas. N. Wood Co. 

Boston 
Electrical Engineering & Mfg. Co. 

Pittsburgh 

AGE:STS: 
AUas Railway Supply Co. 

Chicago 
P. W. Wood 
New Orleans 

Equipment & Engineerin&' Co. 
LoJ!,dOn 
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The Big Six in 
Street Railway Lubrication 

Galena Electric Car Oil 
The lubricant of unfailing service. Yields greatest mileage and practically eliminates hot 
bearings. 

Galena Power House Engine Oil 
A product built specially for this use, with a record of many years of efficient performance. 

Galena Power House Valve Oil 
The finest cylinder lubricant made. Manufactured from selected stocks by exclusively Galena 
process. Has won a world-wide reputation. · 

Galena Turbine Oils 
Non emulsifying. Clear, clean-economical. A "body" that is dependable and lasting. A grade 
to suit each requirement of service. 

Galena Air Compressor Oil 
An oil that has proved its superiority in every comparative test. Holds compression perfectly 
and will not carbonize. 

Galena Gear Grease 
The ideal lubricant for gears and pinions. Its ever clinging body cushions the blows of service 
and protects and preserves this equipment. 

There is a time-tried and service-tested Galena lubricant for every Electric railway requirement. 

· Galena-Signal Oil CompanYi · 
.New York .. Franklin, Pa. • Chicago · 

• and offices in principal cities • 

17 
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What G-E Arc Suppressor Plates Do 
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Length of" -lime arcing conlinues-Seconds 

NOTE thedifferencein timerequired todisrupt 
the arc in a K-35 controller as shown by 

actual test. This difference means there's con­
siderably less burning of controller fingers, seg­
ments, and arcing plates when the equipment 
is protected with G-E Arc Suppressors. 

Consider the value of these auxiliary plates in 
reducing maintenance costs. They reduce car­
bonization and eliminate much of the trouble 
from pitting of contacts. Modern controllers 
are equipped with them to give better, longer 

G-E Arc Suppressor Plates are installed apposite ServlCe. 
the fingers where there is the most arcing. Thell 
narrow the arc passages, which increases the resist-
ance af the arc and the coaling ejfect oftheplates. Arc Suppressor Plates can be used to advantage 

in any G-E controller having individual finger 
blowouts. Installation requires only a few min­
utes. They are inexpensive. Try them. 

General.Electric 
General Office CO mp an, v Sales .Offices in 40-Zlll 

Schenectady.N.Y. :,J all large cities 
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Maintenance Cost Reduced by 
Reclamation of Parts 

J\ CCORDING to J. T. Porter, one of the speakers at 
fl.. the convention of the street and interurban railway 
section of the Southwestern Public Service Association, 
all maintenance is reclamation. The distinction usually 
made is merely in degree, maintenance being applied 
to the operating units of the property. Mr. Porter has 
carried the idea to some of the smaller parts that usually 
are neglected. On his road a department has been 
organized to repair parts usually kept in stock, and 
reissue them when they can be used to advantage. By 
so doing the costs of maintenance have been cut some 
20 per cent for the first quarter of the current year, 
although more work has been handled in the shops than 
last year. The details of this were published in this 
paper June 2, page 931. 

Many roads have an accumulation of abandoned parts 
removed in the process of maintenance that in their 
usual state are of no value. Yet no one in authority 
wants to see them thrown out, as they may be useful 
"some day." In other words, the shop yard is like the 
old-fashioned housekeeper's attic, full of old furniture, 
bric-a-brac and clothes that are hauled out periodically 
but seldom used. But Mr. Porter's plan gets the mate­
rial used, if it is worth reclamation, or sold to the junk 
man, if it is beyond economical repair. 

In this season of the year, when much attention is 
being paid to clean-up weeks, it will be well for railways 
to take the matter up and see if a reclamation depart­
ment may not be established to utilize those parts that 
are good and get rid of the remainder, thus conserving 
time and money. 

Remodeling Obsolete Cars 
of Questionable Economy 

ANUMBER of companies have been pulling cars 
virtually out of the junk heap to remodel them for 

one-man operation. This is an attractive proposition, 
they say, because the rehabilitation and equipment with 
some safety devices, air brakes and platform doors, and 
rearrangement for one-man operation, can be done for 
about one-third the cost of a new one-man safety car. 

If the result were anything like the equivalent of a 
new car, then it would be a very sensible way to conserve 
investment while securing additional rolling stock. But 
unfortunately such is not the case; and it is feared that 
such investment may be of questionable value, or even a 
waste. The reason is that it is impossible to get modern 
riding qualities, acceleration, and economy of main­
tenance and energy consumption with the motors and 
trucks and excessive weight of a date ten to twenty 
years back. 

The old motors are slow and heavy. They consume 

much more energy than modern ventilated motors of 
about half their weight per horse-power. They require 
considerably more expense in maintenance and are the 
cause of more pull-ins, the cost of which in loss of 
revenue and increase of ill-will is not readily estimable. 

The old trucks gallop and nose if it is attempted to 
operate at speeds in keeping with the times, particularly 
when the track is uneven. The large wheels make the 
steps high, and boarding and alighting are correspond­
ingly slow. The body is heavy and it does not give even 
the appearance of a new car. 

Hence, by the remodeling plan, the attraction which 
the public attaches to new, modern cars is not gained. 
Nor are the speed and comfort of the service appreciably 
improved from the public standpoint. And the operating 
economies possible in new cars from lower energy con­
sumption and less maintenance and the possibility to 
get more car-miles per car-hour are not realized. In 
other words, neither the public nor the company gains 
much by the further investment in obsolete cars. The 
public is not fooled much by the fresh paint and the 
platform doors, even though the railway management 
may be. · 

If further investment in rolling stock is justified at all, 
it would seem that this should be put into truly modern 
cars, not into the process of camouflaging what ought 
to be burned, not restored. 

Jnclosed Car Storage 
Assists in Giving High-Grade Service 

T HAT the question of how best to store active sur­
face cars is not settled may be seen from the study 

made by this paper and published in this week's issue. 
This study was undertaken upon learning that certain 
companies were giving serious consideration to the con­
struction of carhouses, although they previously had 
adopted outdoor storage. 

Based alone on the comparison of the cost items as 
far as they can be definitely estimated, open storage 
frequently appears attractive. The investment is. mate­
rially less and the insurance rates are lower. That 
maintenance costs are increased is not denied, but usu­
ally it is estimated that the saving in interest and other 
charges is more than sufficient to offset this. 

Possibly some of the designs employed for car­
houses have been more elaborate than necessary, and 
hence more costly. On the other hand, the fire insur­
ance authorities recommend permanent fire walls to 
divide open storage space into bays containing, say, 
three tracks each. If this construction is adopted the 
additional cost of a roof is not very great, nor is the 
fire hazard materially increased, as sprinklers can be 
used to give a high degree of protection. 

The fundamental problem, however, is not settled so 
easily. It is necessary to find which method of storage 
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will result in the ability to earn the greatest net revenue 
over a period of years. So_ many indeterminate factors 
enter into this consideration that it is difficult, if not 
impossible, to formulate an exact statement, and the 
answer becomes a matter of opinion. 

No one can tell in exact figures the money value of 
clean windows, for instance, or whether it will be 
enough to justify the expense of washing them. More 
serious are the delays that may occur when cars have 
been improperly inspected and maintained due to the 
natural slighting of such things when men are forced 
to work under unfavorable conditions, ioiuch as are 
inevitable with open storage. 

The accumulative experience with open storage seems 
to be tending to swing opinion back more decidedly in 
favor of closed storage. In fact, if equipment and trans­
portation men were free to select the type of storage, 
it is probably safe to say that it would require a much 
greater saving in favor of open storage than can be 
shown, to overcome their i:reference for inclosed stor­
age from the maintenance, operating and merchandising 
standpoints. 

Since the function of a street railway is to give serv­
ice first of all, it is worth careful study to determine 
just how much should be sacrificed in this direction 
in reducing the costs that can be tangibly figured. 

Systematic Space Allotment and Ample 
Handling Equipment Will Expedite Shop Work 

A LARGE amount of the time and labor consumed 
in repair shop operations is spent in setting up 

and handling the material. A study of the various 
operations will often disclose the fact that substantial 
savings can be made by a rearrangement of certain 
machine tools. An efficient shop is arranged so that 
the operations performed most frequently will require 
the fewest possible movements and so that the route 
of the material through the shop will be as short as 
possible. 

Care needs also to be taken to prevent interference 
between different jobs. Crowded conditions are quite 
common in electric railway shops, largely because the 
amount of work handled has increased without addi­
tional facilities being provided. These crowded con­
ditions can be remedied somewhat by a systematic allot­
ment of definite spaces for different materials and by 
arranging so that handling operations are not inter­
fered with. Unnecessary accumulation of scrap uses 
much valuable space and also gives the appearance of 
neglect and disorder. Miscellaneous parts scattered 
over the floor while work is being done on other parts 
interfere with the work and help to increase the 
congestion. 

Where the same operation is being performed con­
stantly, jigs and special fixtures will save much time. 
There are very few electric railway shops where fre­
quent operations have been specialized. When the same 
man is used continuously on one class of work he be­
comes particularly efficient in its performance, and if 
he is provided with special tools and fixture1? for doing 
the job his interest is aroused to accomplish larger 
amounts of work in a given time. 

The value of ample handling devices in a shop can 
hardly be overestimated. Auxiliary jib cranes are not 
expensive to install and a few additional may save much 
time due to waiting for crane service. It is also very 

desirable to reduce trucking operations as much as 
possible, for these consume many man-hours. Some­
times relatively inexpensive changes in shop layout will 
enable material and equipment to be handled from one 
machine to the next by a crane or overhead traveler 
where otherwise trucking is necessary. 

It would be well to study present shop arrangements 
with the idea of reducing delays and labor. It is one of 
the best sources of maintenance economy. 

Railways Should Use Welding Wire 
Specifications Drawn by Welding Society 

A GREAT deal of the success of electric welding 
11 depends upon the material of the metal rods used. 
Yet, in spite of the advances made in the art as to 
the requirements for satisfactory welding wire, many 
users still seem to think that almost any kind of metal 
will do the job. Satisfactory results are sometimes 
obtained without giving particular attention to the wire 
used, but it is generally conceded that most careful 
consideration must be given to both physical and chem­
ical characteristics in order to secure uniform results. 

Among the many desirable characteristics sought in 
welding 11\etal, two qualities are particularly essential: 
One of these is that the material should be of such a 
composition that it will be suitable for the particular 
work being done. The other is that it should possess 
the qualities for going into the weld and combining 
with the parent metal without "bubbling" or "sput­
tering." 

With these facts in mind the welding wire specifica­
tions committee of the American Welding Society has 
spent nearly two years in collecting data and formulat­
ing specifications. Chemical analyses of welding wire 
in general use for both gas and electric welding have 
been studied carefully. Physical properties have been 
analyzed and tests specified which include microscopic 
examination of the metal deposited. Various qualities 
and service results obtained from the use of the wire 
have been tabulated and analyzed. As a result of this 
extended research four specifications :(or welding wire 
have been issued by the society. 

Electric railways seldom possess experimental staffs 
adequate for a thorough investigation of such a subject 
as welding rod specifications, and purchasing agent& 
have little knowledge of the requirements and must 
necessarily work in the dark unless some such specifica­
tions as those of the welding society are followed. Of 
course each manufacturer has some "talking point" 
about his welding material, for it must possess some 
advantage not possessed by competitors in order to 
sell. The result is a great diversity of welding mate­
rials on the market, which merely emphasizes the need 
to be guided by the recommendations of a competent 
authority. 

The American Welding Society committee gave spe­
cial consideration to arranging the specifications so that 
inexperienced users as well as purchasing agents would 
find them a complete guide to their requirements. Fur­
thermore, the specified materials are now available, for 
the manufacturers have not been slow in taking advan­
tage of the opportunity to provide welding wire which 
would meet the specifications of the American Welding 
Society and thus have this society's approval. Many 
manufacturers are now advertising wire which will 
meet these specifications. 
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An Ex11m1,le of RHent Closed Storage Construction. CaUowhlll C .rhou•e, Phlladelpbla 

lnclosed Storage Favored 
frolll Standpoint of Service Reliability 

Survey of E xperience and Opinion Discloses :Apparent Swing 
Back to Protected Storage, Though It Is Difficult to Justify 
t he Investment on Basis of Tangible Savings-This Explains 
t he Use of Open Type in Practically All Recent Construction 

FOR several years the tendency with regard to car 
storage facilities has been to favor the open 
type, but more recent developments have indicatei 

that a change of opinion may be bringing a reversion 
toward closed storage as the more practical plan. Ac­
cordingly, the ELECTRIC RAILWAY JOURNAL has made a 
study to determine whether or not this condition really 
exists. Information was secured on several definite 
points from a number of representative railways in 
various parts of the United States. Answers to certain 
specific questions are R"iven in the accomoanying table. 

The first question that comes to mind in the com­
parison of the two methods of storage is the effect on 
the exterior painting of the cars. The study made indi­
cates that there is a general agreement that the cost of 
painting is increased due to open storage. One large 
company in the East states that the cost of painting 
is increased materially, particularly the maintenance of 
roofs and all exterior iron work, and that cars should 
be shopped on shorter periods in order to maintain an 
appearance equal to that of cars kept in closed storage. 
Even in the South the general opinion is that car paint­
ing cost is increased. On the Pacific coast it is stated 
that the life of paint is doubled with closed storage. 
An interesting commentary is that closed storage of 
trailers which are used only a few hours a day results 
in notably longer life of the paint. 

MAINTENANCE OF AIR EQUIPMENT 

Regarding the maintenance of air brakes and air 
apparatus, there is not quite the same unanimity of 
opm1on. Some of the large systems throughout the 
country state that the cost of this item is increased 
materially in open storage, while others in similar ter-

ritory do not find any increase in such expense. Proper 
drainage of the air system as soon as the car is turned 
in from service will prevent much of the trouble due 
to freezing of the piping and other parts of the air 
system. One company states that the installation of 
cooling coils which remove moisture from the air sys­
tem has reduced freeze-ups to a minimum. Another 
does not think that there will be any noticeable in­
crease in the cost of this item until the temperature 
has reached 10 to 15 deg. below zero (F). At that 
stage, and colder, an increased amount of friction is 
bound to result by the time enough heat is given off to 
start lubrication, even with a special low cold test oil. 
While this is probably a small feature in the main­
tenance of the individual car it becomes an important 
item to consider in the aggregate. 

There is very general agreement that other items of 
maintenance are increased in cost by open storage. 
One company states that this applies particularly to 
doors, steps and step control and windows. The con­
tinued action of the weather on the windows causes 
warping and swelling, resulting in an excessive amount 
of broken glass due to sash and doors sticking. Win­
dows and ventilators are _ likely to be left open during 
storms, and the weather beating on the interior of the 
car is bound to cause considerable damage. Main­
tenance of electrical equipment, life guards and roof 
canvas is also said to be greater. 

In the South there is much more rapid deterioration 
of the car bodies due to the woodwork developing rotten 
spots, steel sheathing becoming pitted with rust, and' 
canvas roofs cracking and leaking badly. In the North, 
cars are occasionally taken out with brakeshoes frozen 
to the wheels, which causes flats and increases wheen 
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maintenance. Certain motor failures may be caused 
by snow blowing in the ventilating covers when the 
cars are stored outdoors, as there is insufficient heat 
remaining in the motors to vaporize the water as the 
snow melts. Chilled and frosted metals such as axles, 
wheel flanges and journal boxes are subject to break­
age. If due allowance is made to provide over-sizes for 
extreme cold climates, then there is a higher cost for 
hauling the excess weight. One company reports that 
there is a great deal of trouble with electric couplers 
on account of moistu·re getting in the plugs and freez­
ing. This may be caused by drippings from the car 
roof, due to melting of snow by the heat in the cars, 
or from condensation, etc. This frequently is the cause 
of cars being late for service and the cause of delays 
after they are in service. High snow and ice in the 
yards causes much trouble from interference with doors 
and step mechanisms. 

OPEN STORAGE HAS SOME ADDED PRoBLEMS 

OF MAINTENANCE 

There does not seem to be any general agreement on 
the question whether it is harder to secure proper 
maintenance with open storage. One company states 
that many small jobs which are taken care of by inspec­
tors under covered storage are either patched up or 
neglected entirely during bad weather, thus causing 
pull-ins. Another reply is that open storage increases 
the difficulty of keeping clean cars on the road. Com­
ment on this is: "I have on a number of occasions 
observed in some of our large storage terminals a com­
plete yardfull of clean cars emerge from a dust and 
rain storm with the appearance of never having been 
cleaned, and tbe work of the car cleaners entirely lost 
for that day." Another company, on the Atlantic sea­
board, states that during very cold weather and when 
it is snowing or raining, it is naturally more difficult to 
work on cars in the open than when they are under 
cover. It is believed that this must to a certain extent 
increase the maintenance costs, as well as make it 
difficult to obtain proper inspection and maintenance. 

A company in the Middle West states that open stor­
age means extra labor to secure proper maintenance. 
Cars housed under cover in the winter get a chance to 
free themselves of mud and snow picked up on the 
runs, and are in better condition to work on and under 
after they have stood in the carhouse a while. But by 
laying out a regular inspection schedule so that the 
cars due for inspection will be placed under cover that 
night, the storing of cars outdoors or indoors is not of 
such great consequence in taking proper care of main­
tenance. 

A superintendent of equipment who has had wide 
experience in different climates says that even based 
on adequate room and well-equipped, warm inclosures 
for inspection work, the cars taken in from open stor­
age probably cannot stand a sufficient time to dry out, 
or thaw out, and inspection will not be as satisfactory 
as if cars were stored in warm inclosures during their 
entire period of rest. Another company reports that 
precipitation, whether of rain, snow, or even of dew, 
dripping from a car roof is likely to get on the windows 
and sides of a car, and the money and effort previously 
expended in cleaning the outside of the car are entirely 
thrown away, because the results are destroyed before 
the public can see it. The same company states that 
since the introduction of the practice of storing cars 
in the open the number of men employed on car cleaning 

work has been very materially increased, yet the stand­
ard of cleanliness of the outsides of the cars is far 
below what it was when all covered storage was used. 

MAINTENANCE STANDARD MAY FALL 
IN SEVERE WEATHER 

The indications are that the maintenance standard is 
likely to fall during stormy weather when open storage 
is used. In this connection the following statement is 
typical: "Men do not like to work in open yards during 
stormy weather, and at such times a large number of 
men report that they are unable to work on account of 
sickness." Another company states that while abnormal 
weather conditions are usually accompanied by excessive 
equipment failures in any case, it is undoubtedly true 
that the effect of such conditions is worse on cars in 
open storage than on cars housed under cover, even 
though in an unheated building. Another comment was 
this: "During abnormal weather we have more equip­
ment failures, also accidents, both resulting from less 
thorough inspection and repairs." The human element 
is also indicated in this answer: "In this day and age, 
unless men are working under the most favorable con­
ditions, which in bad weather means that cars must 
stand for several hours before they can dry out or 
thaw out, it is inevitable that some of the work will 
be slighted, and car failures usually are the result of 
the lack of good inspection." 

While with open storage there is some additional cost 
for car heating if the cars are to be sent out on the 
road in comfortable condition, this is offset largely by 
additional heat required in the carhouses for a longer 
period. The extra cost of car heating depends to some 
extent on the type of heater used. With hot water or 
hot air, the time required to get a car warmed up is 
considerably longer than with electric heat. But with 
any type of heater, cars frequently are put in service 
while still cold. One observation is that this does not 
affect the earning power of the car, although it is 
safe to say that it will not tend to engender kindly 
feelings on the part of passengers toward the company. 

OPEN STORAGE MAY LOWER FIRE RISK 

The fire hazard is an item of considerable moment 
in the comparison of the two kinds of storage. Several 
serious fires in the past year have occurred in car­
houses. Open storage permits the use of water towers,· 
giving fire control over a large area. On the other hand, 
a building construction for inclosed storage can be pro­
vided which is entirely fireproof. ' In that case the in­
stallation of automatic fire sprinklers reduces the haz­
ard materially. In fact, ·some companies believe that 
the installation of sprinklers in a fireproof carhouse 
makes the protection greater than for open storage with 
fire towers but without sprinklers. The insurance rates, 
however, indicate that the insurance authorities believe 
the hazard is substantially less with open storage. 

There does not appear to be a general agreement on 
the financial results to be obtained by the substitution 
of open for inclosed storage of cars. An increase in 
the total cost of maintenance is admitted in practically 
all cases, but the saving due to open storage may or 
may not equal this, so that it is doubtful whether one 
or the other is cheaper, when considered as a general 
proposition. The answer seems to depend on the indi­
vidual road, and the methods employed for inspection 
and repair work. 

One reply states: "For cars that are in regular 
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REPLIES OF NINETEEN CO:IIPANIES TO SPECIFIC QUESTIONS 

Compsay Is the Cost of Paint­
ing Increased by 

Open Storage? 

Is It Harder to Se­
cure Proper J\laia­
tenance with Open 

If So, Are Abnormal 
Weather Coodi­
tiona Accompa­
nied by Excessive 
Equipment Fail-

• Doea the Saving in 
Interest Charo:es 

Is the Cost of Car More than Offset 
He s ting· l n- Any Added Costa 

creased? of Open Storage? 

New England 
I Not msterislly 
2 Yes .. .. .. ... . . 

No ............... . 
\"es .•............. 

Slightly .... 
Yea .• ..... 

Erutern 
3 Considerably .. . 
4 Yes .......... . 

No ............... . 
Yes .............. . 

Greatly .... 
Yes .•..... 

~ Ye·.::::::::::: 
7 Yes ......... . . 

o~p~~ci~ ·c;,; i<i,;.:ti~~ 
Yes ....•.......... 

Yes ...... . 
Yes ...... . 
Yes ...... . 

South,,aotern 
8 Greatly ....... . 
9 Yes .. .. ...... . 

Some ...... , ...... . 
Not if drained ..... . 

Yes ...... . 
Bodies .... . 

10 Greatly ....... . 
I I Yes ..... ...•.. :..,;;;.::::::: :: : : : : : l\luch .... . 

Yes ...... . 
}.fiddle W ,stern 

12 Yes .......... . No ............... . Yes ..•.... 
13 Yes .......... . No ............... . Yes ...... . 

:t ~::::::c:::: Cannot ssy, ...... . 
Yes ...........•... 

Not much . 
Yes .. .. .. . 

16 Yea .......... . Yes .............. . Yes ...... . 
17 Yes .......... . Yes, at 10 deg, F ... . Yes ...... . 

Pacific Coa~t 
18 Yes ..........• Yes .............. . Yes ...... . 
19 Double ....... . 

service eighteen hours a day or in tripper service for 
several hours each day, closed storage, in my opinion, 
is not warranted. For every car so stored there is an 
expenditure of from $2,000 to $4,000 required, and the 
savings effected will not warrant such an expenditure. 
Most of the failures where open storage is used are due 
to the methods of handling the situation rather than to 
the open storage." 

CLOSED STORAGE PREFERRED BY OPERATING MEN 

A company in the Middle West states: "We have 
several outside storage yards. To equip these yards 
with facilities for inside storage would cost a large sum 
of money. This question has been gone into, and we 
are thoroughly satisfied that for a town located as we 
are as to climatic conditions, inside storage would not 
be justified. While there is additional expense with 
open storage the saving on these items would not justify 
the interest charges for the necessary buildings for 
inside storage." 

Another reply gives the matter a different aspect. 
"The correct answer to this question is a matter of care­
ful study. I believe that when the cost of the delays 
and unsatisfactory service rendered by open-storage 
cars is added to the cost of other increased maintenance, 
it will be found that the sum is in excess of the interest 
charges on suitable covered storage." One significant 
statement from a company operating in New York State 
is: "We are at present considering covering all our open 
storage yards." 

A company on the Atlantic seaboard writes: "This 
is a difficult question to answer from our limited experi­
ence with open storage, but we believe the increased cost 
of maintenance in open storage will be greater than 
the interest charges of capital investments for carhouse 
buildings." 

Another company in the Atlantic region states: "It 
probably would be more economical to use open storage, 
but very much harder to keep the cars looking in good 
condition; and in_ my opinion this is one of the most 
important points in city operation. There is no question 
but that the well-painted, clean, quietly-operating car 
tends to attract passengers, particularly those who de­
sire to ride a short distance; and the additional cost of 
keeping this equipment, particularly the paint, in good 
condition should be considered very strongly and 
weighed against the saving that might be made due to 
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the use of open storage." This is from a company 
notable for its success in building up a short-haul 
business. 

The same thought is given in a different way in the 
following: "Our calculations have always indicated 
that the saving in interest charges more than offsets any 
added costs of open storage, although my personal 
opinion is that we cannot get a true measure of all the 
factors. In the capacity of superintendent of equip­
ment I would like to see all cars housed every night 
just the same as we house all of our automobile equip­
ment; but we must concur in what is shown by figures 
to be the most economical thing to do. With storing 
cars out in the open yard, we of course have difficulty 
on winter mornings in getting cars out on time. Unless 
the tracks are salted carefully the cars will freeze in, 
or the brakeshoes will freeze to the wheels. The roofs 
are covered with snow and the ca.rs do not look as well 
as though they had been in the house all night; but 
after they have been on the street for a few hours on 
a stormy day it is hard to tell which was inside or out­
side the night before." 

A superintendent of equipment who has had wide 
experience in various sections of the country sums the 
matter up as follows: "I feel that in all Southern cli­
mates, up as far as Washington and perhaps Ohio, 
open storage is the most economical in the end, and 
logical, but in all cases the inclosed place for inspection 
work should be ample and well equipped so that the 
work can be carried on with comfort. All carhouses 
should be double end, that is, arranged so that the cars 
will come in one end of the carhouse and out the other. 
This is also particularly important with open stor;ige. 
In the extreme eastern and northwestern sections of the 
country I hhve always felt that while open storage may 
prove economical, there is such a demand nowadays for 
high-class, uninterrupted service that the railways 
should provide themselves with 100 per cent inclosed 
storage. In a number of cases in the past I believe 
more money has been put into the buildings than was 
absolutely necessary for a street car house." 

SOME COMPARATIVE COSTS 

It is difficult to obtain concrete figures for compari­
son of the costs of maintenance in the two cases. Ac­
cording to one company that has used both kinds of 
storage for several years, the average cost per 100 ton-
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miles for shifting, car cleaning and similar items was 
4.7 cents for a covered storage house, while similar 
costs for an open storage yard handling approximately 
the same total ton-miles was 6.9 cents per 100 ton-miles. 
These figures cover a period of two years. Thus these 
costs are increased 47 per cent with open storage. The 
cost of repairmen for the same locations are 6.5 cents 
per 100 ton-miles for the inclosed storage and 8.6 cents 
per 100 ton-miles for the open storage, or 32 per cent 
more. 

It is stated that the effect of open storage on opera­
tion is a serious matter, the cost of which is difficult to 
determine. It affects the proper maintenance of sched­
ules and the delays attributable to storage conditions 
come at the very times that the failures due to severe 
operating conditions are most numerous, thus pyramid­
ing the trouble. For instance, in a sleet storm there 
is no way to keep the wires in the storage yards clear 
of sleet, and in order to move the cars it is necessary 
for men to get on the tops of the cars and pound the 
wires with clubs. 

One company figures that a fireproof cover for a 50-ft. 
car; will cost, at present prices, about $700. Taking 

interest, taxes, depreciation and maintenance at 15 per 
cent gives an annual carrying charge of $105 per car. 
Against this must be set the saving in car cleaning 
expense and car maintenance expense, amounting to 
$150 per car per annum. It is also estimated that 
there is an additional value for the car stored under 
cover on account of better operation amounting to $50 
per annum. Thus in this particular case the annual 
net value per car due to the inclosed storage is $95, 
over and above the charges on the structure. 

This may be an extreme case, as the location is where 
the winters are compara~ively severe, although there 
is little weather with temperatures much below zero. 

In general, it would appear that while open storage 
is cheaper and may give lower rates for insurance, the 
increased cost of maintenance will largely offset this, 
and there is a distinct advantage in having the cars 
stored under cover so that work can be done on them 
under the most favorable conditions. Whether the 
monetary value of having cars in better condition for 
early morning service in the winter months is sufficient 
to throw the scale one way or the other depends largely 
on the climate, as indicated in one of the answers. 

Remodeling Obsolete Cars for One-Man Operation 
The Lehigh Valley Transit Company Has Converted Several Types of 

Obsolete Single-Truck Cars for One-Man Operation-Several 
New Features Have Been Worked Out in Connection 

with the Control and Fare Collection Systems 

THE rehabilitation program of the Lehigh Valley 
Transit Company, Allentown, Pa., includes the 
reconstruction and remodeling of a considerable 

number of the company's old-type cars which are now 
considered obsolete. The single-truck cars are being 
converted for one-man operation. Up to April 1, 1923, 
fifteen cars had been completed and additional cars will 
be changed over as rapidly as conditions will permit. 
The cars which have been changed over were originally 
of three types. Some of these were open cars, some 
were center entrance and others the usual form of 
single-truck closed car. The accompanying illustrations 
show the varying types of construction which were 
necessary in remodeling the different types. In gen­
eral, the design and equipment after they are converted 
for one-man operation are similar, and a description 
of the conversion of the 400 type will serve as a good 
example of the work accomplished. 

The 400 type cars were originally arranged for center 
entrance and were purchased in 1908, and served their 
purpose until they were placed in the storage yard as 
obsolete. In order to return these cars to service a 
complete overhauling would have been necessary, and 
the officials felt that in attempting this they could be 
changed to one-man operation at a figure of approxi­
mately one-fourth the price of the present standard 
safety car and that under these conditions the expendi­
ture was warranted. 

CHANGES IN CAR BODY CONSTRUCTION 
FOUND NECESSARY 

The center-entrance doors and steps were removed 
and the side panel made continuous. Two windows 
were added in the place originally occupied by the door. 

Rlngle-Truek Ct>nter-Entranee Car Before Remodeling 

The original bulkhead sliding doors were removed and 
an open header construction was substituted. By this 
construction the original strength of the car was re­
tained and at the same time the objectionable sliding 
doors were eliminated. Two additional side sills were 
placed under the car body to give greater strength 
and rigidity, as the original design was weak in this 
respect and the cars were found to be sagging at both 
ends. The original folding doors on the front right 
and rear left sides of the platform were rearranged 
so as to permit operation by pneumatic door engines. 
A beveled dash was installed on the exterior over the 
bumper. This adds considerably to the appearance of 
the car and also serves to prevent small boys from 
stealing rides on the rear end of cars. 

The seats originally were fitted with a carpet covering. 
This was removed from the backs and cushions, and 
after remodeling and considerable scrubbing these were 
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finished in cherry and varnished to give a sanitary con­
struction. Originally the headlining was finished in 
robin's egg blue. Continued service had turned this 
to a green. This was refinished in a buff color, which 
is standard with the company. The leather hand straps 
were replaced with a sanitary celluloid type furnished 
by the Railway Improvement Company. 

Six stanchions were installed in each platform. Two 
of these are arranged one each side of the door for 
the convenience of passengers entering and leaving 
the car. These also serve as supports for the National 
Pneumatic door engines, which are installed in a closed 

compartment over the 
d o o r entrance. T h e 
stanchions also contain 
the air pipes leading to 
the door engines and 
the control rod for op­
erating the door. Two 
stanchions are placed 
back of the motorman 
and serve to support 
the motorman's seat. 
One is installed at the 
motorman's right for 
supporting the fare box 
and one is placed at the 

fitted with Cathedral glass ventilators have been re­
tained in their original condition, as it was felt that 
this type of construction was quite satisfactory. The 
vestibule is arranged with three front observation win­
dows. The left-hand side, which originally contained 
folding doors, was paneled solid and a comfortable 
operator's folding seat was installed. Platform equip­
ment was relocated so as to provide for the installation 
of the air-brake valve, register operating button, fare 
box, air sanders, hand brake, etc. The piping at the 
front end is surrounded with a wooden housing. The 
top of this serves as a sort of desk for the operator, 

and he uses this for his 
transfers and other nec­
essary equipment. The 
original type Brill 21-E 
trucks h a v e been re­
tained. 

NEW EQUIPMENT 
INSTALLED 

right of the bulkhead -----.,., 
opening to serve as a .._ ____ .___:::::_ ______ --. ___ ....;::._ ____ ....;:=---.;.;;...----1 

The original electri­
cal operating equipment 
was maintained on the 
car and in addition a 
General Electric Com­
pany's line switch was 
installed. This removes 
the making and break­
ing of the control cir­
cuit from the platform 
controller and prevents 

grip for the passengers 
who are standing. 

The position of the 
door engines is conven­

Three Types of Cars After Remodeling for One-1\Ian Operation 
The car at the left was originally a two-man closed car. The 

car at the right originally was of center-entrance type, and the 
one at the bottom an open car. 

ient for inspection and is also so located that there is 
little danger from freezing during the winter months. 
The folding step is connected with the main door shaft 
and operates in synchronism with the door. Two of the 
panels in each door were fitted with plate glass so as to 
give the operator a view of the step and also give a 
view of small children outside the car when the doors 
are closed. The doors are controlled through a small 
shaft which extends vertically in front and to the right 
of the operator. This -shaft is provided with a small 
handle at the top for hand operation and a small 1ever 
at the .bottom for foot operation. A slight movement 
of this shaft controls the opening and closing of the 
door, and no particular care is required in this move­
ment. The engines are equipped with pneumatic 
cushions to prevent slamming of the doors in either 
direction. 

The original monitor decks of the cars which were 

carbonizing and short­
circuiting troubles. Its use also provides a convenient 
method for interlocking the operation of the doors and 
steps with the control equipment. 

A complete straight air-brake equipment was in­
stalled consisting of a General Electric Company's 
CP-27 compressor, a G.E. type S form Ll brake valve, 
type ML form Al governor and 8-in. x 10-in. brake 
cylinders. The original brake rigging was retained 
and the air brakes were connected into this system. 
The hand-brake equipment consists of a Horne double­
acting hand brake which is located at the left-hand side 
of the operator's seat, in a convenient location so that 
it can be readily reached at all times. 

Since these cars are arranged for double-end opera­
tion, special provision is made for cutting off the air 
supply and lockfog the various parts of the equipment 
on the non-operating end. This is accomplished through 
a locking shaft which is operated by a handle. When 
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the operator goes to the other end of the car he takes 
this handle with him. A 90-deg. turn of the locking 
shaft closes two air cocks. One of these is for the 
supply of air for that end of the car and the other for 
the brake pipe which holds the air in the brake cylinder 
until released. In addition to these two air cut-outs two 
mechanical locks are located on the Jocking shaft under­
ueath the vestibule platform. One of these locks the 
foldirig step and pneumatic door and the other locks 
the main rod of the rear wheel guards. This prevents 
the rear wheel guard from dropping and dragging 
along the pavement. 

PLATFORM APPARATUS Is LoCKED ON REAR END 

By means of this locking shaft all apparatus is locked 
and released at one time and thus it is impossible for 
the operator to forget some individual parts. Over the 
top of the motorman's brake valve are two levers which 
form a part of the Ohio Brass Company's sander equip­
ment. One of these operates the air sander and the 
other controls a pneumatic gong. These levers are also 
Jocked through the movement of the Jocking shaft. 

The fare-box stanchion is located in the center of the 
platform convenient for both passengers and operator 
and supports a Johnson fare box which records dimes. 
nickels and pennies. The totalizer, reading in dollars 
and cents, affords a double check in conjunction with 
the register. The stanchion for supporting the fare 
box is constructed of 1-in. pipe at the top and bottom. 
The section immediately behind the fare box is made 
of H-in. pipe and contains a 110-volt lamp of the 
tube type. 

This lamp is approximately 6 in. Jong and is 
1 in. in diameter. Five n-in. holes are drilled in the 
stanchion to permit light from this lamp to shine into 
the examination compartment of the fare box. This 
affords light for the operator to view the coins deposited 
at night without having the glare of the light on the 
front windows of the car. The fare box lamp is con­
nected in the same circuit with the headlight and 
changes from end to end when the headlight switch is 
thrown. Located on this same stanchion above the fare 
box is an extended mirror. This can be placed in either 
a vertical or a horizontal position as desired by the 
operator so that he can view the main portion of the 
car body to see that passengers are seated before 
starting the car and also to see passengers as they 
approach for exit. 

ELECTRO-PNEUMATIC FARE REGISTER USED 

A register of the International R-5 type records cash 
and transfers and has been rearranged to operate by 
electro-magnets. The current for these magnets is 
controlled by a pneumatic switch located in the vestibule 
convenient to the operator. By using the combined air 
and electric device a positive contact is insured for the 
electric circuit, and the locking feature, as already 
described, is more conveniently taken care of. The 
turning of the Jocking shaft, as previously referred to, 
prevents the register from operating when that end of 
the car is locked. In regular operation the operator 
presses buttons marked "Cash" and "Transfers," but 
when in the locked position these buttons can be 
pressed, but there will be no response by the register. 

Another feature of the equipment is the use of an 
Electric Service Supply Company's pneumatically oper­
ated gong. The operation of this gong is controlled by 
one of the fingers of the Electric Service Supply Com-

pany'g double-valve, gong and sanding attachment 
located over the brake valve. This method of operation 
is of great convenience to the operator and relieves 
him from the continual pounding of the pedal. 

The lighting of the car has been rearranged and the 
original cluster design of fixture has been replaced by 
Electric Service Supply Company's fixtures with shades 
extending in one line down the center of the car. These 
cars are provided with electric signals and tail lights. 
These are of a design made by the Lehigh Valley 
Transit Company and are arranged to give a red, green, 
white or dark signal on either end, or on both at the 
same time, as desired. A description of this lighting 
fixture, together with the diagram of the connections, 
will be published in a subsequent article. Under normal 

Arrangen1ent of 1•1aUor1n on One of tile Re1nodeled Cars 

conditions these lights are operated from the main 
lighting circuit of the car, but in order to provide for 
keeping them lighted in case the trolley pole should 
leave the wire, a storage battery is also used. This is 
of the Ohio Brass Company's type and a line relay 
regulates the turning on and off of the storage-battery 
circuit whenever power from the troJley wire is inter­
rupted. 

A passenger signal system has also been installed 
as a part of the equipment, with push buttons between 
each pair of windows and additional buttons at the 
bulkhead for convenience of passengers as they leave 
the car. Electric Service .supply Company's high­
voltage buzzers are used, the current being supplied 
direct from the troJley circuit. The cars are equipped 
with electric heaters, which are controlled by thermo­
stats and have automatic regulators. The thermostats 
are set so as to keep the temperature of the car between 
65 and 70 deg. 

The original equipment of HB wheelguards were 
retained on these cars with the exception of the location 
of the operator's tripping and resetting pins. The cars 
are equipped with two trolley poles in place of one 
used originally, and Ohio Brass Company's trolley re­
trievers are used. The use of two poles for the car 
relieves the operator of the inconvenience of turning 
a pole around when changing operating ends. 

In order to accelerate passenger movement and to re­
lieve the operator of additional trouble in fare collec­
tion, a large sign is located on the right front end of 
the car reading "Front Entrance-Have Exact Fare 
Ready." 
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Carrying Safety to the Public-VI* 
Newspaper Publicity Has Proved a Most Effective Method of Making the 
Public Realize the Personal Feature of the Safety Campaign-Signed Articles 
by Prominent Persons, News Items and Cartoons Used Advantageously 

By C. W. Price 
Vice-President In Charge of Public Sa!ety 
Elliott Service Company, New York City 

IN ANY organized community effort to promote 
safety the newspapers constitute one of the three 
most direct and effective mediums through which 

to carry the safety message into the homes every day 
in the year. 

Because of the alarming increase of accidents and 
the aroused public interest, the newspapers in most 
communities, if properly approached, are willing and 
glad to sponsor the campaign to promote public safety, 
just as they sponsor similar campaigns to combat other 
evils that menace the life of the community. 

In order to secure the intelligent and whole-hearted 
co-operation of the newspapers it first is necessary thor­
oughly to acquaint their editors with the plan and pur­
pose of the campaign, and to outline with them a defi­
nite program of publicity. 

Much of the material must be prepared for the press. 
It goes without saying that items regarding the cam­
paign which have direct news value are the ones most 
sought after by the papers, and will be given a promi­
nent place each day. 

Often a newspaper will assign one reporter to handle 
all news items on safety. This reporter soon becomes 
familiar with the various phases of the work and the 
point of view of those who are promoting the campaign. 
Thus he can add much to the effectiveness of the pub­
licity. 

In the initial stages of developing an organization, 
it has been found advisable to release to the press a 
complete story on each feature of the program when it 
has developed to the point where it can be announced. 
For instance, when the school authorities have agreed 
to introduce safety instruction into the schools, a col-

•one of a series of ten articles. 
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umn article should be released announcing this fact. 
The method of instruction can be outlined in detail, and 
the far-reaching· effect of this instruction in carrying 
the safety message into the home can be emphasized. 

Thus there gradually will be built up in the minds of 
the more intelligent citizens a comprehensive idea of 
the scope of the campaign and confidence in its success. 

After the campaign is under way, it is advisable to 
arrange for a series of articles, each of which should 
present an adequate picture of some important feature 
of the campaign. These articles should be signed by 
prominent citizens whose positions render their views 
authoritative. For instance, in Washington the articles 
were prepared by the District commissioners, the com­
missioner of police, the superintendent of schools, the 

Two-Minute Safety Talk 
to Mothers 

Did you ever think of this? 
What is the use of teaching your 

baby to walk and to talk and then 
teaching him to read and write and 
figure, and then training him to be 
clean, and moral, and industrious; 
I say what's the use if after all this 
effort you have not taught him the 
perfectly simple lesson of keeping 
from being killed. 

The first duty of a mother is to 
train her child to protect his life 
and limb. FORREST BRADEN, 

Chief of Police. 

Two-Minute Safety Talk 
to Mothers 

A mother who allows · her children 
to play in a street where there are 
street cars and automobiles is ex­
posing them to great danger. She 
might almost as well let them play 
with fire arms. 

Why is it so dangerous for chil­
dren to play in the streets? Because 
a child at play is utterly unconscious 
of everything except the game he 
is playing and will not look out for 
danger. 

If you allow your children to play 
in the streets you are morally re­
sponsible if they are killed or 
injured. CHARLES D. GAITHER. 

Commissioner of Police. . 

chairman of the women's committee of the Washington 
safety council, the chairman of the committee repre­
senting the federal departments, and others. Each of 
these writers discussed the safety campaign from a 
different viewpoint, and urged co-operation. 

"Two-Minute Safety Talks to Mothers," signed by the 
chief of police, and printed in a box each day on the 
front page of leading newspapers, have proved most 
popular and effective. Each talk should cover some one 
hazard to children in the home or on the street. Pic­
tures of children doing hazardous things on the street 
are good for the illustrated page or Sunday supplement. 

If the newspaper cartoonists become interested in the 
campaign they can exert a powerful influence in ridi­

·culing the people regarding their careless and reckless 
habits. Under some catchy title such as "Spark Plugs," 
pointed hints for drivers can be seen, such as these: 

Fools used to blow out the gas, now they step on it. 
Drive carefully, you may meet a fool. 
Drive as if your boss were sitting in the back seat. 
Fools rush in where wise men use the brake. 
Each month an analysis by causes of the accident 

experience of the previous month should be published, 
with editorial comment coveting some of the more fla­
grant cases of violation of safety rules. 

At frequent intervals the newspapers should carry 
articles instructive in character, covering such topics 
as safety in the home, rules of the road, safety of 
children and industrial safety. The editors can do much 
to establish the campaign in the confidence of the peo­
ple if occasionally, say once a month, they will give 
recognition in the editorial columns to its importance. 

Stories of accidents which occur from day to day, if · 
properly handled, can be made to play an important part 
in arousing the people to a realization of the seriousness 
of the situation and the necessity of taking action. 

(Murphu In Loul1oillo Herald I 
Drivers \l'e Can Spare 
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Revarnishing Preserves 
Body Paint for Six Years 

How Careful Application of Initial Coat and Proper 
:Maintenance on Laurel Line Eliminate Need 

of Frequent Painting in Spite of 
Unfavorable Conditions 

T HE frequency with which it is necessary to repaint 
cars and keep them looking well is a matter that 

has received much attention in these days of high costs. 
In this connection, the achievement of the Lackawanna 
& Wyoming Valley Railroad (Laurel Line), where the 
period between two successive paintings of the same. 
car has been prolonged to approximately six years, is 
of particular interest. And this has been done under 
circumstances which are in many ways unfavorable. 

This line operates between Wilkes-Barre, Pa., and 
Scranton, Pa., through the anthracite mi!]ing country 
along the Susquehanna River, with a branch line running 
to Dunmore. Private right-of-way exists for the entire 
length of the line and power is furnished from a third 
rail except for a short distance in the city of Wilkes­
Barre, where an overhead trolley is used. '.J'he third 
rail is uncovered and on that account the friction of the 
collecting shoe against the.. steel rail causes steel oxide 
dust to be deposited on the lower part of the car body, 
giving it a very drab appearance. This discoloration 
is similar to that described in the ELECTRIC RAILWAY 
JOURNAL for March 31, 1923, in connection with the 
New York, Westchester & Boston Railway, resulting 
there from the use of steel trolley wire. 

Another feature of the situation which makes it dif­
ficult to preserve the attractive appearance of the cars 
is the presence of mine gas in the air. The continual 
use of explosives in the mines creates large quantities 
of sulphurous and nitrous fumes, which have an ex­
tremely corrosive effect and soon destroy the luster of 
the car exterior. 

But in spite of these unfavorable conditions, the 
Laurel Line has fresh, clean-looking cars, Pennsyl­
vania Railroad maroon in color. The equipment is 
repainted only once in six years. Each car, however, 
has a very thorough varnishing once every two years. 
This work is carried on in the company shops at 
Scranton under the supervision of C. D. Shellabarger, 
master mechanic. Because it is desired to have all 
available rolling stock in service on the road during 
the summer months, painting is done between Nov. 1 and 
May 30 only. From June to November, therefore, the 
painters are occupied with outside work along the line, 
painting stations, bridges, etc. 

The program followed in the regular revarnishing 
which each car receives every second year is as fol­
lows: The car is thorougly washed with soap and caustic 
soda. Then the surface is sandpapered, holes puttied 
up, and glazing done with Valentine's knifing surfacer 
where it is needed. All glazed areas are next sand­
papered, puttied, and retouched with flat color. A coat 
of color varnish, HL gloss, is applied. The stripes and 
letters are then touched up, and finally a coat of 
Valentine's heavy body finishing varnish is applied. 

Once every six years, however, a cat is entirely re­
painted. All the old paint on the outside is burned off 
down to the wood, which is then closely sandpapered. 
Next a coat of Du Pont No. 1 surfacer is applied. Holes 
are puttied up and glazing is done where necessary. 
The surface is again closely sandpapered, after which 

comes a coat of Du Pont No. 2 surfacer. A repetition 
of this operation follows, the surface being reputtied, 
resandpapered, and another coat of the surfacer applied. 
It is then sandpapered once more, and dusted off, and 
painted with Du Pont No. 3 body color. The striping 
and lettering are done next, and afterward one coat of 
Valspar outside rubbing varnish is applied. The process 
ends with a coat of Valspar outside heavy body finish. 

The interior of the car is stripped bare of everything 
which can be removed. Onlv the fare register rod 
and its brackets are allowed ·to remain. All surfaces 
are thoroughly sandpapered, dusted off and touched up 
with shellac. A coat of Valspar interior car varnish 

Paint Still In Good Condition After Six Years . 
is then applied and the floor is given a coat of Valspar 
floor paint. 

Doors and sash are removed before the painting 
job begins. Both sides of the sash are sandpapered 
and touched up with Du Pont No. 1 surfacer. They 
are then given a coat of Valspar interior finishing 
varnish and a coat of Kay & Ess sash color. After 
this comes a coat of rubbing varnish, and lastly the 
heavy body finishing varnish. For the doors the same 
process is followed with some slight additional putty 
and glazing work, if that is needed. 

The vestibule is thorougly sandpapered, and touched 
up with Du Pont No. 2 surfacer. Next is applied a 
coat of Valspar color varnish, and finally a coat of one­
half rubbing and one-half heavy body finishing varnish. 
After the roof has been scraped it receives an applica­
tion of Sherwin-Williams deck paint. The trucks are 
cleaned and then painted with Valspar iron prese,rver. 

The frequency of revarnishing and repainting de­
pends entirely upon the appearance of the individual 
car. No attempt is made to place it on either a time 
or mileage basis. Under average conditions, however, 
each car is varnished about once in two years and 
painted once in six years. Considerable economy is 
effected by lengthening the painting period in this way. 
for the revarnishing costs only about one-third as much 
as a repainting job. Moreover, a car can be revar-

' nished in five and one-half days, whereas it takes nine 
or ten for repainting. This is an important item on a 
road of moderate size which desires to keep ready for 
service as many cars as possible. 

The Havana Electric Railway formerly indicated the 
different routes on its cars by colors and the desti­
nation signs were painted with these colors and the 
same color combination was carried in the head end of 
the monitor deck. The increase in the number of routes, 
however, made the changes necessary, as all the practi­
cable color combinations have been exhausted. Now the 
divisions are indicated by a letter, and a figure shows 
the destination. This numbering permits the separation 
of the system into as many divisions as are convenient, 
up to twenty-six, and allows the use of nine lines per 
division. These route signs are illuminated at night. 
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It Pays to Treat Wood Poles 
and·Ties 

Experience of Chicago, Lake Shore & South Bend Rail­
way ' During Fifteen Years Shows Treatment 

Insures Life of Thirty Years Under 
Local Conditions 

BY HOWARD H. GEORGE* 
Engineer l\lalntenance of "\Vay Public Service Railway, 

Newark, N. J. 

IN VIEW of the recent activities of the American 
Electric Railway Engineering Association in the field 

of wood preservation and of the efforts of the special 
committee on wood preservation this year te recommend 
definite specifications for treatment of wood poles, it 
will probably be of interest to a great many to know of 
the experience of one electric railway with pressure­
treated poles. The data and views accompanying this 
description were collected by W. A. Underwood, electrical 
engineer of the Chicago, Lake S•hore & South Bend 
Railway, and we~e furnished the writer through the 
courtesy of P. R. Hicks, secretary-manager of the serv­
ice bureau of the American Wood Preservers' Associa­
tion. They relate to treated pole installations on the 
line of the Chicago, Lake Shore & South Bend Railway. 

The poles were of Southern yellow pine, about 40 p~r 
cent loblolly; they were 45 ft. long, and measured at 
least 291 in. in circumference at the top and at least 
39½ in. 6 ft. from the butt. The treatment was by the 
full-cell pressure process, with 12 lb. absorption per 
cubic foot. They were treated at Pascagoula, Miss., 
and Slidell, La. 

A total of 2,500 poles were .set with an average spacing 
of thirty-two poles per mile. They were installed be­
tween Kcnsingto!l (Chicago), I!l., and South Bend, Ind., 
a distance of about 75 miles. The line runs through a 
rlightly ro!ling country. In the section between New 
Carlisle and S-:mth Bend the soil is sandy clay and black 
loam. Between Kensington and Hammond the soil is 
black mud, and between Hammond and New Carlisle 
it is sand. 

POLES IN Goon CONDITION AFTER FIFTEEN YEARS 

The poles were set in 1907 and carry an average 
equipment of two 10-ft. crossarms supporting single­
phase and three-phase 33,000-volt circuits, telephone and 
signal lines, as well as mastarm trolley, etc. The poles 
were all set in concrete because of ground conditions. 

The last official inspection was in November, 1922. 

• Chairman special committee on wood preservation, A.E.R.E.A. 

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

At that time sixty poles had been removed, mostly due 
to the presence of woodpecker holes and consequent 
decay. A few had been burned by transmission lines, 
arresters being defective. At that time, the inspec­
tion report stated that there were a few more poles that 
should be renewed, but that the line generally was in fine 
condition and should easily give fifteen years more 
service. 

Of the poles, 1,290 (about 40 per cent loblolly) were 
treated at Slidell, La., in the following manner: The 
poles were first steamed six hours at 30 lb., 27 4 deg. F. 
They were next subjected to a vacuum for four hours at 
26 in. Oil pressure was then applied for one_-half to one 
hour at 60 to 90 lb. English coal-tar creosote was used, 
and showed the following analysis: 

DISTILLATION 
Temperature, Deg. C. 

Oto 170.. .. . . . . . . . . . ............... . 
170 to 205 .. . . . . . . . . . . . . .................................. . 
205to 210 ........... .............. ............................ . 
210to 235 ........... ......................................... . 
235 to 300 ... .................................................. . 

Above 300, residue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Loss ....... . .....•............................................ 

Per Cent 
1.00 
5.00 
4. 50 

38. 50 
26.00 

24. 50 
.50 

100.00 
1.04 

8 

The oil used for treating 1,500 poles at Pascagoula, 
Miss., showed the following analysis : 

DISTILLATION 
Temperature, Deg. C. 

Oto 210 ..................................................... . 
210to 235 ••• •.•............................................. 
235 t o 270...... ........ . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
270(0 318 ............. .......................... . 

Above 318, residue ................................... . 

Specific gravit~· at 35 deg. C ................... . 

Per Cent 
1.50 

,42.50 
24.50 
11. 50 

20.00 

100.00 
1.047 

These poles were treated without any preliminary 
seasoning, that is, some of them had been cut two weeks 
and some two months. The majority were cut from 
longleaf yellow pine or second-growth longleaf pine, 
although about 40 per cent were loblolly·. They were 
steamed twelve hours at 35 lb., followed by a vacuum 
period of six hours at 23 to 24 in. It required from two 
to four hours at 100 to 125 lb. pressure to impregnate 
with 12 lb. oil per cubic foot. 

The accompanying illustrations show the pole and 
track construction used and also the type of overhead. 
One view also shows the condition of creosoted ties, 
which were installed about the same time. 

This installation of treated poles is extensive, and is 
a striking example of what can be expected from treat-

The,., Pole• nnd Ties Treal.-d wllh W'ood l're•~rvnth•e Jlav~ Given Good Sen·lce 
At left part of 2 500 creosoted poles set In 1907. In center, track on C., L. S. & S. B. Ry. with cresoted tlees fifteen 

' 'years old, At right, fifteen-year-old pole which is good for anoth er fifteen years 
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ment of wood poles. When, after fifteen years of serv­
ice, only sixty poles, or 2.4 per cent, have been removed 
from all causes out of a total of 2,500. originally installed, 
and the remainder of the line gives every evidence of 
another fifteen years of service, this is conclusive evi­
dence of the ultimate economy of using treated poles. 

In connection with the claim made that the principal 
cause of removal was decay, starting from holes made 
by woodpeckers, it is of interest to quote from a letter 
written by Roger F. Hosford of the American Telephone 
& Telegraph Company. Discussing this claim, Mr. 
Hosford writes: 

The first time I saw any wo_odpecker attack on a creosoted 
pine pole was fn 1910, when, in a party with Howard Weiss 
and several others, I looked at several poles near Flanders, 
N. Y., while we were making an inspection of the Pough­
keepsie-Newton Square line. In this case a woodpecker 
had started to enlarge an unused bolthole but had not gone 
very far. I think that, if we totaled up our whole experi­
ence, we would find many more cases of attack of this kind 
than of any serious damage. As you probably know, there 
are several species of woodpecker whose habit is to make 
their homes in pieces of available timber, such as poles, 
posts, etc. When a woodpecker has hollowed out a nest for 
itself in the upper part of a pole it has probably cut away 
enough of the wood to represent a substantial impairmertt 
of strength at that particular section. We have not, how­
ever, found many woodpecker nests in creosoted pine poles. 

I saw one last month in a pole near Fredericksburg, Va., 
but in this case the top of the original piece had been 
cut off and decay had run down to about the point where the 
woodpecker had entered and cut out its nest. The pole 
must have been more than twenty years old when this 
happened. 

The fairly considerable number of cases where a wood­
pecker starts at a bolthole or some similar point and cuts 
away a litt·e wood, as compared with the relatively few 
cases where it goes so far as to make a nest inside the pole, 
lead me to believe that whatever woodpecker attack we 
encounter in creosoted pine holes is due to the woodpecker 

• seeking a nest. For example, a bird notices a bolthole and, 
needing a home, thinks it can get one by enlarging the open­
ing. In most cases the bird soon gives up the attempt and 
searches for an easier piece of wood to build a home in. 
If treatment is thin at the point where the woodpecker 
starts working, the result might be an opening for decay. 
Usually, however, the point of attack seems to have been 
one where there would be no basis for expecting irregular­
ity of treatment, so that nothing important results from 
the woodpecker's activities. 

I have seen occasional articles appearing in periodicals, 
where reference is made to serious trouble from woodpeckers 
attacking creosoted poles. I do not know whether the people 
who report these experiences make the distinction which I 
do between a woodpecker hole and woodpecker nest, which 
is very substantial from the structural strength viewpoint. 
or whether the regions in which the experience has been 
reported are comparatively devoid of timber suitable for 
nests so that the woodpecker has to do considerable damage 
to the pole if it is going to have a nest at all. 

l(eeping 95 per Cent of the Cars in Service 
Complete and Convenient Records Speed Up Inspections and Repairs 
-The Maintenance Practices of a Small Company Which Keep 
the Number of Cars Out of Service to a Very Small Percentage 

THE weekday schedule of the Binghamton (N. Y.) 
Railway calls for the operation of forty-two cars 
in the middle of the day, with twenty-one addi­

tional trippers in the evening rush hours, or sixty-three 
cars in all. Inasmuch as the company possesses alto­
gether only sixty-three closed cars, some of which are 
always being overhauled and painted, the shop depart­
ment has a never-ending problem to keep the trans­
portation depa,rtment supplied with as nearly as pos­
sible the full sixty-three cars. If a car is pulled in 
crippled at any time during the day it must be put back 
in shape for service again before five o'clock in the 
afternoon. 

A good exa~ple of this is furnished by a recent in­
cident. A modern steel car, No. 514, was in collision 
with a heavy auto truck in the early morning, with 
the result that the body corner post was stove in, the 
side sheeting badly crumpled and some glass broken. 
The car was pulled into the car house at about 9: 30. 
Immediately the shopmen set to work. The corner seats 
were removed and the steel heated in place. Then the 
blacksmith hammered out the bent steel plates and the 
seats were replaced. Meanwhile another workman had 
replaced the broken glass. Next the car was run into 
the paint shop and a coat of paint applied over the 
area where the damage had been done. At 4 :30 in 
the afternoon, when the dispatcher called for cars to 
go out on the road, No. 514 was sent out with scarcely 
a trace remaining of the morning mishap. 

In order to accomplish the quick repairs necessitated 
by the shortage of cars and to maintain the equipment 
in the excellent condition for which the Binghamton 
rolling stock is noted efficient shop methods are required. 

Two salient points stand out as fundamental principles 
of policy. In the first place a complete and convenient 
car index system is used to keep a record of all work 
done in the shop. Great pains have been taken to make 
the forms so simple and easy to use that they shall 
really be time-saving devices. In the second place, an 
ample number of spare parts for replacement is always 
on hand. These two factors, each depending upon the 
other, are the foundation of the maintenance practice. 

The primary step in the record system is the "Con­
dition of Car" report, which is made by the car operator 
whenever he turns in a car at the carhouse. As will be 
seen in the accompanying illustration, this form pro­
vides space to mark any ordinary defect. If no defects 
exist, the operator signifies that fact by the notation 
"OK" under remarks. But in any case, whether or not 
there are defects, a report must be made out when the 
car is turned in. Severe disciplinary action is taken 
against a man who fails to turn in a "Condition of Car" 
card. For that reason, and also because it is so easy 
to note on them any little defect, these cards are a 
valuable aid to the mechanical department. 

Such a card for each car goes to the night foreman 
of the shop. He looks through them and at once gets 
a general idea of the work to be done that night. As 
a result, he is able to distribute his force of workmen 
in the most efficient way. But still more important, he 
knows with reasonable certainty that the job for which 
he has arranged will be all the work necessary to be 
done that night. He does not have to fear the discovery 
just before morning of some defect that was not re­
ported. After all defects have been repaired, the ins ide 
of each car is swept and sprayed with West's disinfect-
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;--Condition of Car No_ _ __ -----" · 
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MOTORMAN OONDU-.. 
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•sc•~ ,-.. ~­
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The Forms Are So Simple and Easy to Use that They Really Save Time 

ant. The exterior is dry wiped, and every third night 
the windows are washed. Brook's renovator is used 
about once in sixty days to brighten up the paint. 

Inspection and overhauling are done on a mileage 
basis, and here again accurate records play an im­
portant part. Every time a trainman turns in a car 
at the carhouse he must fi]] out a sman slip giving the 
car number, the route on which he is running and the 
number of trips he made. A clerk at the office converts 
the latter figure into miles, and the slips are then filed 
by cars. An inspection of these slips at any time will 
show the number of miles run since the date of the last 
inspection. One thousand miles operation is the bai,is 
of inspection and 50,000 miles is the basis for general 
overhauling. 

Each car has a ye]]ow card in the master mechanic's 
file, showing the date of the last inspection and the date 
of the last overhauling, as wen as the mileage prior 
thereto. A general overhauling requires three or four 
days, and one car at a time is taken out of service for 
this work. Painting is done periodicany, once in two 
years, even though the car retains a fairly presentable 
appearance. Eight days are required for painting and 
two cars are always in the paint shop. 

An experiment which has proved successful in 
Binghamton is the use of green headlining instead of 
white on the front platform. This has materia]]y im­
proved the motorman's vision at night. 

A "Record of Inspection and Repairs" card, such as 
shown in the accompanying illustration, is fi]]ed out 
every time a car is inspected. These cards are filed 
by car number in the shop and the master mechanic 

can tell at any time from them the name of the shop­
man who last examined any particular piece of appa­
ratus on a given car, the condition in which he found it 
and what repairs he made. This record is valuable in 
case of breakdown of equipment to determine exactly 
when and by whom it was previously inspected. 

The repairs made when a car is inspected or over­
hauled are carefully noted on the proper card in the 
file. Different color cards are used for keeping records 
of the various apparatus. For example, wheel-record 
cards are orange; compressor cards, red; carbon-brush 
cards are blue, etc. The wheel record card is perhaps 
typical. Like most of the other records, these are filed 
by car number. The card shows the wheel number, 
the maker's name, the material, the size when installed 
and the size when removed, the dates of installations 
and removal, and the mileage run during the period 
of service. Other records are kept with similar sim­
plicity and accuracy. The records of such equipment 
as compressors, however, which are frequently trans­
ferred from one car to another, are filed by the manu­
facturer's number. 

KEEPING STOCKED WITH SPARE PARTS 

Another phase of the maintenance practice of this 
company, just as important as that of keeping accurate 
records, is that of having always on hand an ample suv­
ply of spare parts for replacement. These two funda­
mentals of shop practice are closely linked together 
because it is the comprehensive record system of past 
repairs that enables the master mechanic to forecast 
his future needs. Except for such material as is ob-
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tainable locally, it is the general policy to keep on hand 
in the storeroom a sixty-day supply of parts for re­
placement. 

The value of having this rather unusually large stock 
of spare parts on hand was well illustrated during the 
past winter, when five journal boxes were broken in 
one week. Normally such a number would not be 
broken in six months, and only the unusually large 
supply of extras in stock prevented the laying up of 
several cars. It is claimed also that this practice is 
economical in several ways. In the first place it permits 
the immediate substitution of a new part for a damaged 
one, and thereby forestalls a more serious and more 
expensive repair job later. In the second place, it 
permits the storekeeper to make many of his purchases 
when the market is favorable. The card index plays 
its part in this end of the business also, as a complete 
record is kept of all orders, receipts and expenditures 
for material. For this purpose the ordinary stock card 
furnished by the Library Bureau is used. 

Actual experience has convinced the Binghamton 
Railway that systematic maintenance is worth much 
more than it costs. The comprehensive card records 
really save time and money as well as make easier the 
task of keeping the rolling stock in first class condition. 
The high standard of maintenance has helped materially 
to produce increased patronage and a generally friendly 
attitude of the public toward the company, as told in 
the ELECTRIC RAILWAY JOURNAL for May 5, 1923. 

Combined Electric Welder 
and Grinder 

Welding and Grinding Equipment Mounted on a Ford 
Chassis Can Be Moved Rapidly-Both Operations 

Are Done Simultaneously by Two Men 
Without Interference 

THE welding and grinding of rail joints now con­
stitutes a considerable portion of the track mainte­

nance work of electric railways. The tendency is to 
provide equipment designed to insure quick transport 
from point to point and economical handling by few 
operators. Among the essential requirements for a 
satisfactory welding and grinding machine are: Easy 
portability to prevent interference with normal car oper­
ation; rapid transportation to and from the job, and 
operation with a minimum amount of labor. 

The mounting of welders and grinders on wheels so 
that they may be handled to and from the job easily 
is quite common. Where the welder and grinder are 

\\'eldlng 11,nd Grinding Operutlons Performed at the Snme Tim" 

separate units, two men are usually employed for each 
unit, and when they are hauled by trucks an additional 
driver is necessary. By mounting both welder and 
grinder on a 2-ton Ford chassis, Walter Uffert, master 
mechanic New York & Harlem Railroad, New York, 
N. Y., has provided for many of the most essential 
features and has produced a unit that can be handled 
by two men. 

Accompanying illustrations show the equipment at 
work on a job. Both welding and grinding operations 
can be carried on simultaneously. Welding leads of 
100 ft. in length are provided; so that the welder can 
work on joints for this distance ahead of the truck. 
The grinding operation is performed at the rear of the 
truck so that this can follow the welding without in­
terference. 

The welding and grinding equipment is mounted on 
·a substantial angle-iron framework in the rear of the 
driver's cab. Six frames of grid resistance are mounted 
in two tiers immediately behind the cab. Circuit break­
ers are placed in the welding circuit ahead of the equip­
ment and the current graduations are obtained by knife 
switches. 

The New York & Harlem Railroad uses the under­
ground conduit contact system, and current for welding 
is obtained directly from the contact rails ry use of a 
plow. Four receptacles are provided on the left-hand 
side of the truck. Two of these are for the plow leads 
and the other two for the welding leads. Plugs with 
substantial wooden handles are used for plugging in to 
obtain the necessary connections. Copper rods with 
substantial porcelain insulators are used for all con­
nections to the resistor grids and to the switches and 
circuit breakers. There is thus no danger of charring 
insulation from too much heat and at the same time this 
method of construction ·is neat and compact. 

In mounting the grinding wheel, special attention 
was given to flexibility so that the grinding wheel can 

At Left-Receptacles for the Contact and \Veldlng Leads Are Provided at the Lower Edge of the Chassis. At Rlght-­
Shec,t Iron Cnrta.lns Close In the Eqnlpment During Ilad \Veather and \Vhlle 

Being Tran•porte-d to a.nd from the Job 
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be removed from one rail to the other and can be pushed 
backward and forward without the necessity of shifting 
the truck. A 3-hp. 600-volt General Electric motor is 
used for driving. This is belted to a countershaft 
mounted just behind the grid resistors. This counter­
shaft is made of a 7-in. solid axle and has ball bearings. 
Another countershaft at the rear of the chassis has a 
loose pulley which slides from side to side. By this 
arrangement the grinder can be thrown from one rail 
to the other for grinding as desired without shifting 
the position of the truck. The grinding wheel is 
mounted at the rear of an extension arm, which is 
pivoted at the lower end of a support fastened to the 
countershaft on which the loose pulley slides. The 
grinding wheel can thus be shoved ahead or pulled back 
a distance of 24 in. either side of its neutral position. 

The grinding wheel is supported in its normal posi­
tion a few inches above the rail by a chain and spring 
attached to a swinging arm. This supporting arm 
pivots about an upright in the upper center part at the 
rear of the truck and has a brace running from the 
outside end to the bottom of the fulcrum. The use of 
a spring in connection with the suspension of the grind­
ing wheel permits this to be pushed down so as to per­
form the grinding operation, and when it is necessary 
to shift the truck the operator needs only to let go of 
the wheel and it automatically clears itself. The arm 
on which the grinding wheel is mounted has a bent por­
tion extending over the top of the wheel. This acts as 
a safety guard for the workman and also provides for 
attaching a handle to facilitate the grinding operation. 
All bearings except those on the main driving shaft 
are equipped with grease cups. 

The principal members of the framework are of 5-in. 
channels. The supports for the grid resistors and for 
the driving axle are two 3-in. x 3½-in. angles. The 
smaller members which constitute the side frames are 
H-in. x H-in. angles. All parts were forged in the 
railway company's shops. 

The sides are of sheet iron arranged to fold up and 
lie on top of the roof. These give protection to the 
equipment during stormy weather or when it is being 
transported to and from the job. The arm with the 
grinding wheel folds up and is held firmly in position 
by a hook connection, and the swinging arm supports 
can be reversed so as to extend inside the covered por­
tion of the truck. A curtain at the rear can be lowered 
as a protection to the equipment. A circuit of five 
lights is provided. This not only affords illumination 
to the equipment during dark periods, but also serves 
as a warning that the contact shoe is in place so that 
the operator will not attempt to drive away without 
removing his plow from the contact slot. 

Electrification in Japan 

ELECTRIC railroad construction is a live subject now. 
in Japan and the prospects are that by the end of 

the summer there will be a considerable addition to the 
miles of electric track in the Japanese Empire. Accord­
ing to the Japan Times and Mail of April 28, 1923, dur­
ing 1922 thirty-three new companies were licensed to 
construct electric railways that have a total length of 
436 miles and nineteen of these companies have begun 
construction on 83 miles. The same paper publishes a 
list of railways which electrified 116 miles of line in 
1922 and eight other companies licensed to build or 
electrify 66.8 miles of line. 

Devices to Prevent Lamp Theft 
A Base that Does Not Fit the Ordinary Fixture l\lay 

Be Used-Lock Sockets Have Given Satisfac-
tion on Several Railways 

T HE problem of preventing the theft of lamps from 
railway cars, stations, etc., is today largely a matter 

of discouraging those who supply their own homes by 
stealing the company's lamps. At one time serious 
losses were suffered because boys unscrewed lamps and 
threw them in the street for amusement. Occasionally 
stealing has been done on a regular money-making 
basis, large numbers of the stolen lamps being resold 
at a low price to unscrupulous second-hand dealers. 
Neither of the latter two factors now appears to be 
of such importance as the theft by people who take 
lamps for their own use. 

Four general remedies for the situation have been 
tried. The simplest consists in marking lamps in some 
conspicuous and ineradicable manner. A second plan is 
to use a base that will not fit a standard fixture. Under 
these circumstances the lamp is useless to the thief. 
Lock sockets are a third means of preventing theft. A 
fourth is the installation of lamps of unusual voltage 
or wattage, not suitable for ordinary use. 

Etching the name of the railway in the glass of the 
lamp is a long-established custom on some properties. 
It is no doubt the cheapest of the numerous methods of 
preventing the theft of lamps. These railways claim 
that the mere presence of the company's name on the 
glass keeps people from stealing their lamps. The Bam­
berger Electric Railroad, Salt Lake City, uses an inter­
esting variation of this idea by marking its lamps 
"Stolen from B.E.R.R." It must be admitted, however, 
that etching the name on the glass is not always effi­
cient to prevent serious loss of lamps, and a number 
of companies favor more elaborate remedies. 

Next in point of simplicity is the plan of equipping 
lamps with an unusual base, so that they cannot be put 
into the ordinary commercial socket. This may be 
accomplished by use of a left-hand thread or by other 
means. Several serious objections exist, however, to 
the use of a left-hand thread. Such a lamp is used in 
the New York subway for the 40-volt emergency light­
ing system to prevent the regular 130-volt lamps from 
being put into the emergency sockets and vice versa. 
The experience of the Interborough Rapid Transit· 
Company shows the additional cost to be about 31 cents 
for each lamp. This would be a continuing charge, and 
if added to the price of all lamps used by the railway 
would be a formidable annual expense. It is doubtful, 
therefore, whether the value of the left-hand thread 
would equal the original cost of altering the sockets plus 
the increased cost of manufacture. 

To change the thread on only a portion of the lamps 
used by a railway would not be a feasible arrangement. 
The difference in appearance between the two types 
would be scarcely noticeable and confusion would be the 
inevitable result if a stock of each kind was kept on 
hand. This similarity of appearance would to some extent 
spoil the plan as a preventive of stealing, for many 
left-hand thread lamps would undoubtedly be taken 
under the impression that they were the ordinary type. 

There is, however, a similar expedient which is dis­
tinctly more promising. American manufacturers are 
now making for signal purposes on the railroads lamps 
with a medium bayonet base, such as is used in Europe. 
So far as is known, there is no socket for these lamps 
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now on the market in this country, as the signal manu­
facturers make a special design for their own work. 
It is safe to say, however, that the socket makers would 
be glad to supply the demand if it existed. 

The fact that these lamps are actually being manu­
factured at the present time is a point in favor of the 
bayonet base plan. From a railway point of view the 
change from a right-hand thread base to the medium 
bayonet base would be no more complicated than the 
change to the left-hand thread. The bayonet base 
would have the advantage of being readily distinguish­
able from an ordinary base. No confusion would be 
caused in the supply and a thief would see at once the 
folly of stealing such a lamp as it would be of no use. 

There are two protective features common to all lock 
sockets. The first is that it is 
always difficult, although n o t 
altogether impossible, to remove 
a lamp_ without using the key. 
Second, the mere fact that an 
article is locked fast acts as a 
deterrent to persons who would 
not hesitate to grab a loose ar­
ticle. A disadvantage common 

G.E. Lock Socket U•ed In Brooklyn. 
At Right. Bayonet Base Lamp. 

to all lock sockets is the time required to change lamps. 
Various types of lock sockets are in use. 
· One of these, made by the Benjamin Electric Com­

pany, has a slot cut in the side of the shell through 
which a pointed steel dog is pressed against the lamp 
base. The dog is so pivoted that it permits a lamp 
to be inserted without interference, but bites when 
an attempt is made to unscrew it. A key releases the 
dog. In the "Arrowlock" socket, the lamp is held fast 
by a clamp which has to be screwed up by a key after 
the lamp has been inserted, and must be loosened in 
the same way before it can be withdrawn. 

A General Electric Company lock socket which works 
on an entirely different principle has been used for 
several years by the Brooklyn Rapid Transit Company. 
The feature of this device is that the interior shell of 
the socket turns freely within the outer casing. Hence 
a lamp cannot be screwed in or out until a key is 
inserted to engage the slotted base of the interior shell 
and prevent its rotation. Because the socket shell 
simply turns with the lamp, a would-be thief is not 
tempted to force the lamp and thereby break it. The 
experience of the B.R.T. shows that the saving of 
lamps pays for the installation of this lock socket. 

Brief consideration .of the matter 'shows that it would 
not be feasible for railways to use lamps of higher 
than standard voltage, nor those of lower voltage. The 
former would be too fragile and the use of the latter 
with the ordinary 550-volt current would necessitate 
the connection of altogether too many lamps in a single 
series. The failure of one lamp would put out half 
the lights in the car. Moreover, the difference between 

such lamps and the standard 110-volt lamp would not 
be very noticeable and many would probably be stolen 
in spi te of their different voltage. 

The use of high-wattage lamps, however, is entirely 
feasible and serves nearly the same end. Many electric 
railways now use a lighting scheme first tried several 
years ago by the Cleveland Railway. Five 94-watt 
Mazda "B" lamps are arranged along the center line 
of the ceiling of a typical center-entrance car, and 
a spare lamp is located over the well which can be cut 
in if one of the other lamps fails. Theft is much re­
duced because the size of the lamp at once proclaims 
it to be something different from the ordinary. 

Local conditions which affect the theft of lamps must 
determine the most effective remedy. In general, it 
may be said that the least expensive of these plans, 
that of etching on the lamps the name of the company, 
is likely to be also the least satisfactory. It has, in 
fact, been given up by many companies that formerly 
used it. The bayonet base is regarded favorably by 
the manufacturers, because it is already a standard 
product, although not largely used in the United States. 
Its effectiveness to prevent the theft of lamps has not 
been demonstrated, but expert opinion seems to ap­
prove it as the most promising of the less expensive 
plans. · 

The other two remedies that have been tried are more 
expensive. !!'he installation of lock sockets would cost 
more than the installation of bayonet sockets because 
the former are a more complicated article. They are, 
however, effective, and experience shows that on a city 
property where many chances exist for lamps to be 
stolen, this plan more than pays for itself. Still more 
expensive is the scheme of center lighting with large 
lamps. This, of course, necessitates rewiring the li!"ht­
ing circuits throughout the car, and few railways are 
likely to ·favor so ambitious an undertaking for old 
cars. On new cars, however, it is an excellent device 
for preventing theft, and affording other advantages. 

Track Costs Reduced to 
Units of Work 

In Cleveland the Plan of Basing Costs on Units Done 
per Man-Hour Has Assisted in Keeping Down 

Total Expenditures for Maintenance 

IN DETERMINING costs of construction and main­
tenance, it is very desirable to have available some 

simple basis by means of which a comparison of dif­
ferent methods may be made. With rates for labor 
and prices of materials changing as rapidly as they are 
at the present time, total costs do not necessarily reveal 
the true relative value of different methods unless a new 
calculation is made for each job to bring them to the 
same conditions of cost. 

In order to simplify such comparisons, and get a true 
picture of the various methods in use, Charles H. Clark, 
engineer maintenance of way Cleveland Railway, has 
studied the various classes of work done by employees in 
the track department. As a mean of eliminating the 
various elements subject to fluctuation, all comparisons 
have been made on the basis of the number of units of 
any specified operation performed per man-hour ex­
pended. To obtain this information an analysis was 
made of forty-four separate operations. His results, 
which have been collected and tabulated, are presented 
in the data given on page 1008. 
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An examination of these unit figures shows that there 
are wide divergencies due to the employment of differ­
ent methods. For instance, operation No. 1, tearing up 
old pavement, is done in Cleveland by two methods, the 
first one being by hand, and the second by the use of 
a special paving plow. The figures show that one man, 
working by the usual hand method, will be able to tear 
up 17.3 ft. of stone paving per hour, whereas with the 
special plow developed for this purpose he can tear up 
113.2 ft. of the same paving. The economy resulting 
from the use of the machine method is so obvious that 
it is easy to see why the company now does little of this 
work by hand. · 

The result of careful study in this manner of methods 
of construction and maintenance has eliminated many 
wasteful and inefficient methods. In Cleveland the gen­
eral application of machinery .and labor-saving methods 
has prevented the cost of the work from rising anything 
like so high as it would have done had the old methods 
been retained. The total cost of way maintenance, with 
labor at 50 cents per hour, is only some 58 per cent 
greater than the total cost was for doing the same work 
with the old methods, when 19 cents was the current 
rate for labor. In other words, wages have increased 
163 per cent, but track· costs only 58 per cent, in 
Cleveland. 

The Cleveland Railway, Units of Work per Man-Hour, 1922 
Operation 

I. T,.aring pavement with plow 
Tearing pavement with plow 

2. Clearing pavement 
Clearing pavement 

3. Tearing and clearing pavement by band 
Tearin11: and clearing pavement by hand 
Tearino: and clearing pavement by hand 
Teariog and clearing pavement by hand 
Tearing snd clearing pavement by hand 

.. Tearing and clearing pavement by band 
4. T,arin11 and clearing curb 
5. F.xcavating; pavin~ cha~e 
6. Breaking concrete by hand 

Breaking concrete with pounder 
J-Je)ping pounders 

7. Cutting rail with burner 
Cutting rail: helping burner 

8. Olgging iack boles 
Digging iack holes 

9. Tearing up rail and ties 
T,aring up rail and ties 

10. f:xcavatingbyhand 
Excavatin11: by hand 

11. Dapoing ties for joint plates 
12. T,aying rail • . • 

Laying rail 
J 1. Reaming holes with electric drill 
14. Aligning track 

Aligning track 
I 5. Surfacing track 

~urfacing track 
16. Fillin11:sand for tamping 
l 7. Tamping by hand 

Tamoing with electric tool 
18. Finishini,: sand base for concreting 

Finishing sand base for concreting 
19. Concreting ";th machine-,,rossovers 

Concreting with machine--crossovere 
Concreting with machine--side track 
Concretin1< with machine-side track 
Concretini,: by hand 

20. Unloadin1< rail. solicea, bolts, etc. 
Unloading and piling ties 
Unloading rail. ties. bolt•, etc. 
Unloading rail. ties, bolts. etc. 

21 Unloading cement 
22. Unloading and shoveling gravel~cross­

over111 
Unloading and shoveling gravel-side 

track 
2 3. Loading dirt hy hand--erossovers 

Loading dirt and cnncrete--croBF1overs 
Loailing dirt and concrete--aide track 

24. Loading paving bloeklt-<'rossovers 
Loading paving blocklt-<',.,,.,.ov,rs 
Loadin11: paving block...-.idP track 
Loading psvin1< blorks-side track 

25. v,ailin11 old rail, splic,s, etc. 
2~.' Loading old ti,s 
27. Laying end rail (for croasover or turnout) 
28. Rollin1< sand base 

Rolling sand base--helping rollers 
29. Cuttin11: rail by hand 
30. Renalrin11 tile drain 
31. Drip drains 
32. Rivrtin1: 

Re]nh,e: riveter1 
33. W,ldin11 

lf elning "·elders 
34. Laying and maintaining-crossovers 

35. Lsvin11 and maintaining-side track 
36. ~lain•enance of temporary crossings-­

crossovers 

Maintenance of temporary crossings­
eide track 

37. Moving tool• 

38. 
39, 
40. 
41. 

42. 
43. 

44. 

Lsyin~ teml'orary pavement 
Cleaning bnck 
Toothing pavement 
Cleaning up efreet (doee not include 
Idl!~?~! of crosso,·er or aide track) 

Indirect lshor (foremen, bosse•, watch-
men. etc.) 

Mwiellaneom operations 

Part of Roadbed 
Track 
Track 
Track 
Track 
One-hall devil strip, track and outside 
One-half devil strip, track and outeide 
One-hair devil strip and outside 
One-hall devil etrip and outside 
One-half devil stnp, track and outside 
Outside 

on·.:.ii .. ii ae:,ii si;;i,: ·t;.;.~k · ~.;;f o.;i,;iae 
One-hall devil strip, track and outside 
One-ball devil strip, track and outside 
One-half devil strip, track and outside 

o:;.:.ii .. ii ae:,ii ;.i;;i,: ·t~a~k·~.;.ro~i;;;i~ 
One-half devil etrip, track and outside 

o·r:.:.ii .. ii ae:,ii ;.i;;i,: ·t~a~k ·~.;a· o~i;iae 
One-ball devil etrip, track and outside 
One-half devil strip, track and outside 
One-half devil strip, track and outside 
One-hall devil etrip, track and outside 
One-half devil etrip, track and outside 
One-half devil strip. track and outside 

Material 
Stone 
Brick 
Stone 
Brick 
Stone 
Brick 

· Stone 
Brick 
Concrete 
Asphalt 
Concrete 
Sand 
Concrete 
Concrete 
Concrete 

s~.;a ........... . 
Concrete 
Sand 
Concrete 
Sand 
Sand and concrete 
Oak ties 

iii~1i: .~;i · · · · · · · · 
Oak ties 
62-ft. rail, oak ties 
62-ft. rail, eteel ties 

ni~i· .......... . 
Dirt and concrete 
Dirt and concrete 
Stone 
Brick 
Rtone 
Brick 
30-lt. piece• 
Oak hes 

Type of Construction 

6aic· ties ·ari.i ·aai,,i i,i,.;,~ •..• 
Oak ties and sand baee 
Oak ties and asnd base 

oi.ic" iiea·arici ·.;.o·a: i,i,.;.~ .... 
Oak ties and sand base 
Oak ties and sand base 
Oak ties and sand base 
Oak ties and sand base 
Oak ties and sand base 
Oak ties and sand baee 
Oak tiee and eand base 
Steel ties and concrete base 

o .. ic· iies ·,;,;ci ·..;.i,a: i,;.;,;, · • · • 
Steel ties and concrete base 
Oak ties and sand base 
Steel ties and concrete baee 
Oak ties and asnd base 
Oak ties and eand base 
Oak ties and aand base 
Oak ties and sand base 
Steel ties and concrete base 
Oak ties and sand base 
Steel ties and concrete base 
Oak ties and sand base 
Steel ties and concrete base 
Oak ties and •and base 

Units per ~Ian-Hour 
I 13. 2368 ft. of track 
143. 0674 ft. of track 
I 7. 2911 It. of track 
20.6388 ft. of track 
2. 1267 It. of track 
4. 4984 It. of track 
4.9031 ft.of track 
◄. 4390 ft. of track 
2.1291 It. of track 
2. 1672 It. of track 

18. 0761 It. of track 
7. 7112 ft. of track 
3. 4850 It. of track 

45. 8084 ft. of track 
I 15.2619 ft. of track 

3. 4936 cuts 
11. 4428 cuts 
I. 9851 holes 
1. 8322 boles 
7. 1570 It. of track 
6. 9267 ft. of track 
3. 3270 It. of track 
2. 6856 ft. of track 
5. 2382 ties 
4. 7522 ft. of track 
4. 2014 ft. of track 
9. 6711 holes 

45.6980 ft. of track 
5 I . 16 I 5 It. of track 
17. 8755 It. of track 
8. 8081 ft. of track 

14. 9408 It. of track 
5. 0345 It. of track 
6. 5781 ft. of track 

13 . 094 7 It. of track 
5. 0506 ft. of track 
◄. 0302 ft. of track 
2. 5560 ft. of track 
3. 1982 It. of track 
I . 9252 ft. of track 
I. 3790 ft. of track 

79.2255 It. of track 
25. 9169 ties 
31. 1514 ft. of track 
39.3192 ft. of track 
37. 835 I bage 

I. 7936 cu.yd. 

I. 6 073 cu.yd. 
I. 3628 cu.yd. 
I. 5889 cu.yd. 
I. 1244 cu.yd. 
I. 9008 cu.yd. 
I. 6502 cu.yd. 
I. 8687 cu.yd. 
I. 93 I 3 cu.yd. 
2.3012 piece• 

11. 6839 ties 
0.2317 ft. of track 

52. 0027 ft. of track 
81 . 0864 It. of track 

0.4722 cuts 
33. 4653 It. of track 

0. 3732 drip 
0. 9910 joiots 
5. 9269 joints 
0.7576 joints 
3. 1850 joints 
0.0165 crossov•rw 

13. 9382 It. of track 
3. 7941 ft. of track 

J9.1 J4R ft. of track 
0. 1638 crossings; 

17. 3028 ft. of track 
0. 1185 croMings 

38. 9246 It. of track 
0. 0222 mow• 
3.1912 ft. of track 
4 0881 ft. of track 

H.2417 ft. of track 

10. 0198 ft. of track 
33.3572 ft. of track 

0. 8304 ft. of track 
64. 9868 ft. of track 



June 16, 1923 ELECTRIC RAILWAY JOURNAL 1009 

Equipment Maintenance Notes 

Boosting Rail Joints 

T HE plan of placing a length of 
rail underneath the joint and 

connecting it at the ends of the angle 
bars by clips, so as to permit the 
driving of steel bars underneath the 
joint to boost it, has been used with 
some modifications by the Lehigh 
Valley Transit Company, Alle:{1-
town, Pa. 

This plan was used with an in­
verted rail, without supporting ties, 
the old ties having been cut out at 
ap~roximately the center lipe of the 
track and the bracing rail, clips, etc., 
imbedded in a dry concrete to a 
depth of some 6 in. below the bracing 
rail. Good results have thus been 
secured for individual joint repairs 
where extensive rehabilitation of 
tracks was not made. 

Where an extensive stretch of 
track was entirely rehabilitated, a 
supporting tie construction was pre­
ferred. Where the rail was found 
to promise from five to six years 
longer life, the expense of installing 
new crossties and a filler block under 
the rail opposite the joint was thus 
considered advisable. The accom­
panying line cut shows this type of 
construction. The bracing rail is 
placed with the head side uppermost, 
of such a length that the repair clips 
can be placed just outside the end 
of the angle bar. 

A 6-in. x 10-in. filler block, long 
enough to span two joint ties, is used 
on the opposite rail, and crossties are 
installed underneath the entire con­
struction. Stone ballast to a depth 

Stiff mortar 

of 6 in. is used underneath these 
crossties. After the joint had been 
boosted by driving in the supporting 
steel bars, these are spot welded to 
prevent shifting. The bolts of the 
angle bars are renewed and the nuts, 
together with those on the clips, are 
spot welded. No lock washers are 
used. Cupped rail heads are welded 
and ground off to complete the jo'int. 

Lifting Trucks by the 
Wheels Prevents 

Hot Bea:dngs 

WHEN trucks are overhauled 
it is the general practice to 

repack the axle bearings before they 
are reinstalled under cars. Where 
the work of overhauling is done by 
placing the truck on stands or 
horses, it is necessary to lift the 
trucks and place them on the track 
for moving under the car bodies. If 
this lifting is done by attaching the 
crane rigging to the truck frame, 
the weight of the wheels and axles 
causes the waste to be compressed 
and may result in hot axle bearings 
soon after the car is returned to 
service. With heavy wheels the 
trucks are also likely to be given ex­
cessive strains as a result of the 
lifting where the rigging is attached 
to the framework. 

In order to do away with the 
danger of such troubles, the New 
York Consolidated Railroad, in its 
Thirty-ninth Street shop, Brooklyn, 
N. Y., uses a rigging which permits 
lifting the truck by the wheels. An 

Rigging u,,.,I for Lifting Trucks 
by the "'hf'els 

accompanying illustration shows this 
rigging in place. Two hooked levers 
fit into the grooves under the treads 
of the wheels. These have handles 
projecting outward so that they can 
be readily adjusted, and their cam­
like surface holds them firmly in 
position when once installed. The 
two end supports are held together 
by channels. Chains run from the 
end supports to links fastened to a 
supporting beam which has provi­
sion for attaching the hooks from 
the overhead crane. In addition to 
preventing troubles which may later 
occur from lifting, this rigging is 
attached to the trucks much more 
quickly than if individual chains 
were used, as in the latter case time 

backing,.K--- - -----··--4'-8f~---- .. -~---1>! : r... .·Brick 1 
Cupped ra,7 heads welded 
up and ground off···· 

•• Bolts ~newed, 
: nuts spotwe/ded 

Nuts @ @ @~@@ @ Nuts 
spotw~ded ,·Spotweld spotw_elded 

@ @ @,/·-.. @ @ @ 
: 

" 
··Bar&teel 

length of ra,r section varying with length of angle bars 

Stone ballast 
_.-Bottom of ditch 

SIDE ELEVATION 

Joint Repairs with Hraelng Rall Sn1>porled on Ties and Fastened to Operating Rall by Cast Steel Clips 
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would be consumed in hooking the 
chains to the trucks, and frequently 
in order to obtain uniform lifting 
it is necessary to hook the chains in 
different positions after a trial lift. 

Shunts for Carbon Brushes 
BY JOHN S. DEAN 

Ren ew a l Parts E ngineering , \ Vestinghouse 
Electr ic & l\la nufacturing Company 

PRESENT-DAY practice in regard 
to carbon brushes for modern 

railway motors is to use a plain car­
bon without any copper plating and 
without shunts or pigtails. On some 
of the older types of motors shunted 
carbons were originally applied, and 

At Lett, Imberlded Type of Shunt. Center 
o.nrl Right, Clamped T~·1>e 

on many properties carbons with 
shunts are still being used in con­
nection with these old motors. 

The most common shunt connec­
tion used on the carbons of these old 
motors is a clamped type which grips 
the top of the carbon and is held in 

motors and generators is also shown 
in the illustration. This shunt is 
commonly known as the imbedded 
type as the end of the braided cable 
forming the pigtail is imbedded in 
the carbon. The end of the cable is 
placed in a hole drilled in the top of 
the carbon, and a good mechanical 
and electrical contact is obtained by 
tamping or ramming a prepared cop­
per compound in the hole between 
the cable and the carbon to fill the 
intervening space. 

For motors operating with the 
original type of brush-holders de­
signed for the use of carbons with 
pigtails, the use of carbon brushes 
fitted with the imbedded type of 
shunt in preference to the clamped 
type is favored. In this connection, 
admitting that the clamped type 
may be replaced more readily, op­
erators will find that by using the 
imbedded connection fewer replace­
ments will be repaired due to a more 
permanent contact between the pig­
tail and the carbon brush. 

Experience has shown that the de­
tachable or clamped type of shunts 
are quite often found to be loose in 
service, thus making a poor contact. 
Operating under these conditions the 
shunt might just as well be left off 
entirely and results in service would 
not be noticeably changed. In fact, 
some operators have discarded 
shunted carbons entirely for their 
older motors and operating results 
are very satisfactory. For some of 
these motors a new brush-holder has 
been designed to use carbons with­
out shunts. These new brush­
holders are fitted with a type of flexi­
ble braided shunt connecting the con­
tact tip on the pressure finger with 
the main body of the brush-holder. 

place by a bolt as shown in the ac- Flat Wire Increases 
companying illustration. With this 
construction it is a simple opera- Motor Capacity 
tion to replace an old worn-out car- THE West Penn Railways, Con­
bon by a new one; however, there is nellsville, Pa., uses Westinghouse 
the likelihood of the clamping bolt No. 56 motors on its interurban cars. 
not being drawn up tightly by the The armatures of these motors were 
workman and thus the clamp will originally wound with round wire, 
make a poor contact with the car- two wires being placed in parallel 
bon. A further possible danger . and connected to the same commuta­
which might cause trouble with this tor bar. In rewinding these arma­
type of shunt is that even when the tures the company has replaced this 
clamp is made tight at the start there round wire with a flat strap, having 
is a tendency for it to work loose due approximately the same outside 
to vibration and arcing and thus the dimensions as the two round wires 
shunt soon becomes of little value to it replaces. This change increases 
help carry the working current to the section of copper 20 per cent. 
the carbon. It also cuts the time of winding to 

An improved type of shunt which but little more than one-half, and 
is being used quite extensively in produces an armature mechanically 
connection with modern industrial stronger and ·more rigid. 

The coils are wound with the strap 
on edge in a former, which produces 
a flat coil. After winding and insu­
lating, the coils are pulled out on a 
machine puller, which opens the sides 
to give the correct throw and curves 
them to provide the necessary clear­
ance on the ends. They are then 
dipped in benolite and baked, which 
impregnates the inner insulation 
thoroughly, after which they are 
insulated with fish paper, dipped and 
baked again. 

The method of pulling the coils 
makes the loops at the ends parallel 
with the shaft in a radial direction. 
These loops are left open, so that a 
fan action is provided which circu­
lates the air within the motor case. 
While this is not the equivalent of 
modern ventilated construction, it is 
of material advantage in cooling the 
motor over the original design 'fith 
the coil ends entirely inclosed. T,he 
additional copper, due to the flat 
wire, also adds to the capacity, so 
that the motors are able to handle 
materially heavier loads than they 
originally were designed to carry. 

Rehoring Air Compressors 
J\ JIG has been devised in the 

..L~ shops of the :Metropolitan West 
Side Elevated, Chicago, to hold the 
D-3-E-G Westinghouse air compres­
sor casting for reboring. The sim­
plicity of the jig in construction and 
the ease with which it is mounted on 
the carriage of the lathe are the out­
standing features of this apparatus. 

As will be seen from the accom­
panying illustration, two angle irons 

~Iountlng of Compre•sor on Lathe 
for Reborlng 

2½ in. x 5 in. form the main support 
_of the jig upon the carriage. Cross 
members constructed out of 3-in. x 
¾-in. flat iron support a bedplate 
upon which the air compressor frame 
is bolted. Through bolts connect 
this bedplate to the compound of the 
lathe in such a manner that tight-
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ening them up locks everything. 
Four small dogs hold the main parts 
of the jig to the carriage. An ad­
justable prop, also shown, is located 
directly beneath the cylinders in 
order to steady them while boring. 

In setting up the apparatus for 
operation the cylinder of the air 
compressor is brought up flush 
against the faceplate of the lathe, 
thus squaring the jig in that direc­
tion, while shims are placed under 
the front bolts in order to square 
the casting in a vertical direction. 
Loosening the dogs previously 
referred to allows the crossfeed of 
the lathe to be used and the casting 
can be moved so that the boring bar 
will align with either cylinder. 

Gage for Boring Motor 
Bearing Housings 

WHEN the bearing housings of 
railway motors become badly 

worn after considerable use, it fre­
quently is necessary to build up by 
electric welding and rebore the motor 
shell to make an exact fit, since the 
wear, being uneven, usually gets the 
housing out of true. The West Penn 
Railways, Connellsville, Pa., has 
found that the upper half of the 
frame is usually worn but little, the 
major portion of the wear coming on 
the lower portion. All bearings are, 
therefore, realigned to the upper half 
of the frame. The parting line is 
taken as a reference, and all measure­
ments are referred to it. 

b b' 

This Gage Shows the :Secessa.ry Clearanee 
and Cut In Reborlng J\lotor 

Beoarlng Housings 

To facilitate lining up the bear­
ings, a gage is used, as shown in the 
accompanying drawing. This con­
sists of a bar of steel, a, ½ in. square. 
A square hole is cut in this at its 
center, and the gage b is inserted at 
right angles. This is of the ¼-in. sec­
tion, with a small projection near its 
center. To line up the motor frame 
for boring, this gage is placed on the 
frame as shown. The end of the gage, 
resting on the bearing fit, leaves a 
clearance between the lug and the 
crossbar of the gage. This shows at 
once the amount of the cut that must 
be taken to bore to the standard 
diameter, and the tool may be set to 
approximate this as closely as may be 
desirable for the roughing cut. 

The boring is done with a solid 
boring bar, having two tools at each 
end. The first tool gives the rough­
ing cut, and the second, which is 
placed opposite and slightly behind 
it, makes the finishing cut. This bar 
is mounted in a jig which is bolted 
to the half of the motor frame, so 

that when the amount of the cut 
has been determined by the gage the 
two ends of the frame may be bored 
out simultaneously. The boring is 
done on an engine lathe, the boring 
jig being clamped to the frame and 
the frame to the lathe carriage. The 
boring bar is then held to the head­
stock, and the feed accomplished by 
means of the carriage, which can be 
adjusted for any desired feed. 

Bronze Linings for Arma-
ture Bearings 

THE accompanying illustration 
shows a satisfactory method of 

relining armature bearings by forc­
ing bronze sleeves into position, as 

Armature B~arlngs and Collars 
Top armature bearing with bronze lining. 

Left, bronze sleeve before finishing. Right, 
Axle collar with welded steel face. 

used by the Easton division of the 
Lehigh Valley Transit Company. 
The sleeve before finishing is shown 

You Have to Convince the G. M. 
STROLLING down the nicely 

marked aisle of the machine shop 
of the Jinxville Electric Railway one 
morning recently, Bill Jones, the 
foreman, noticed that "Whistling 
Dick" Singer, the veteran lathe hand, 
was not looking as spry as usual. 
"What's wrong, Dick," he said, 
"you're all bent up this morning." 

"Got a crick in my back yesterday 
helpin' to lift an armature into place 
in my lathe. Ole Olson's got a bad 
hand today, too. Pinched it settin' a 
motor shell on the bedplate of his 
radial drill yesterday afternoon." 

"Sorry, Dick, that's hard luck!" 
"Sorrow ain't enough, Bill. You 

ought to do something to make it 
easier to handle things around this 
here shop. You thought you did a 
great thing gettin' that radial drill, 
and it's all right, but there are more 
labor-savers we ought to have and 
they wouldn't cost much, either. You 
ought to get around more to see what 
they're doin' in other shops, Bill." 

"I guess there's something in that." 
Approaching Olson, the foreman 

greeted him: "Hello, Ole, what you 
been doing to your hand?" 

"Dot hand, Mr. Yones, I got caught 
behind a motor and I yust got one 
bad smash yet." 

"Too bad, Ole. Dick's kind o' laid 
up today, too, lifting something too 
heavy for him. You fellows ought to 
be more careful. It don't pay to get 
hurt." 

"You're right, Mr. Yones, but dem 
motors' blame heavy. Yes?" 

Jones had a thoughtful look on 
his face as he slipped into the office 
of William Redfield, the general man­
ager, who greeted him with the 
query: "Something on your mind, 
Bill? You look worrried." 

"There is that, Mr. Redfield. Two 
of our good machinists are out of 
shape today partly because there's 
too much hand moving of heavy 
pieces to do around the shop. Ever 
since ~ went over to Norfolk and saw 
the simple and cheap, but practical, 
jib cranes and trolley hoists in the 
machine shop there, it has seemed 
to me we ought to do more of our 
liftin' and carryin' by machinery. 

Our shop work is altogether too slow, 
anyway, and it's mainly because 
we're doing too much of the horse 
work by main strength and awk­
wardness. Ole and Dick might easily 
have got a serious injury and cost 
us more than a whole outfit of hoists. 
They're men I'd hate to lose, too. 
Dick was talking of quitting the 

' other day because he said he was 
tired of goin' along 'forever' without 
any decent tools to work with." 

"Well, what do you want me to do 
about it?" said Mr. Redfield. 

"If you would O.K. that purchase 
order for some new hoists and 
cranes, it would put us in good spirits 
again'. You see it's pretty hard try­
ing to make a showing for you on 
low shop costs when we have to do 
so much heavy work by hand- and 
run the risk of killin' the men in the 
bargain." 

"Well, Bill, maybe we had better 
do something about it. You send 
that order over to me again and I'll 
see if we can't buy the stuff you 
want." 
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at the left and the finished bearing 
at the top. Of course, this method 
can only be used on bearings where 
the wall is of sufficient thickness to 
permit reboring to the extent neces­
sary for inserting the sleeve. 

A Westinghouse-306 axle collar is 
shown at the right in the illustration. 
This has a steel face welded to it. 
Originally this type of bearing was 
provided with a fiber collar. 

These methods were developed by 
C. A. Doud, master mechanic. 

Good Combustion for 
Burning Rubbish 

MANY railways burn rubbish, 
insulation of wires, etc., by 

placing it in a pile and making a 
bonfire of it. This method is more 
or less unsatisfactory, as complete 
combustion is seldom obtained, and 
a slight breeze will scatter ashes 
about the premises. 

The Beaver Valley Traction Com­
pany, New Brighton, Pa.; has de-

Furnace Gets Good Combustion and 
Confines Ashes 

veloped a very convenient furnace 
for this purpose that has been found 
of considerable advantage in getting 
good combustion and confining the 
ashes. 

The furnace is built of brick to a 
height of about 4 ft. above the 
ground, being open at the top and on 
one side. At some 2 ft. above the 
base a grate is inserted in the brick 
work. Thi_s is made of old furnace 
grates, and while it has openings 
large enough to permit a good draft, 
very little ash sifts through. 

One use of the furnace that has 
shown its value is in burning in­
sulation from scrap wire in order 
that the copper may be reclaimed. 

Convenient Type of 
Welding Room 

T HE welding room in the Madison 
Street shops of the Lehigh Valley 

Transit Company, Allentown, Pa., is 
in the middle of the shop and is 
served by an overhead traveling 
ho.ist. 

Tracks also lead to the opening 
which, in the accompanying illus­
tration, is shown curtained at the 
left so that heavy parts can be 
brought alongside the welding room 
and handled directly from cars into 
position for welding. This welding 
room has openings on three sides 
for convenience in handling material. 
These openings are closed with slid­
ing curtains which can be readily 
folded back to permit bringing in 
material. 

The floor of the welding room is 
provided with trap doors, through 
which irregular parts of unwieldy 
pieces can be allowed to project, so as 
to facilitate the placing of work for 
welding. 

A closet in the left-hand corner of 
the welding room is used by the 
operator for his clothing and also for 
locking up the various welding tools 
used. A small rack at the side of this 
small room has shelves for various 
types of welding rods. Porta]Jle 
tables and stands are used for the 
convenience of the welder to hold his 
tools in position so that they can be 
reached without inconvenience while 
he is working. 

The back of the room is occupied by 

a lathe with gearing and belting used 
for building up axles and flanges of 
wheels, as described in a separate 
article. (See issue of ELECTRIC RAIL­
WAY JOURNAL for June 9, page 974. 

Safety Attachment for 
Lifting Wheels 

WHERE wheels are lifted by 
attaching a chain to the crane 

hooks, tbere is danger of this chain 
slipping and causing accidents. The 
accompanying illustration shows a 
device used in the Thirty-ninth 
Street shop of the New York Con-

Equipment Used for L ifting Pairs of 
, v1ieels In Brooklyn 

solidated Railroad for lifting wheels 
which has proved a great time saver 
and also eliminated danger of acci­
dents. The lifting rigging is made 
of I-in. x 6-in. flat iron and is shaped 

\\'eldlng Room in Shop of Lehigh Valley Tran•lt Compnny 
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so as to provide a sling to go under- , 

neath the center part of the axle. 11111 
The upper section has a notched por-
tion in which the hook from the over­
head crane· fits to keep the crane _--­
block centered. 

New EquipmentAv~ilable 
111111 

Insuring Proper Contact 
Between Resistor Grids 

T ROUBLE is frequently experi­
enced from improper contact be­

tween the various grids of car re­
sistors. A common method is to use 
several copper gauze washers between 

Copper Spanner Used for Joining Grids 

the grids which are to be connected. 
The accompanying illustration shows 
a form of copper spanner which is 
placed on the outside of two adjoin­
ing grids and has been used with 
considerable success by the Cleveland 
Railway. It is supplementary to the 
copper washers. 

These spanners are punched out of 
thin copper and are U in. wide by 3¼ 
in. long and 0.01 in. thick. Two holes 
of sufficient diameter to fit over the 
insulated rods supporting the grids 
are punched at either end of the 
spanner. 

Painting Machine Tools to 
Improve Lighting 

IN THE machine shop of the West 
Penn Railways at Connellsville, 

Pa., the plan has been adopted of 
painting all machine tools and other 
fixtures about the shop with a white 
gloss paint, in addition to painting 
walls and ceilings the same color. 
The use of the white paint on the 
machines has an important effect in 
assisting to light up the shop. This 
not only gives it a more cheerful 
appearance, but it encourages a 
higher grade of work on account" of 
the ability of the workmen to see 
close work better. There is less 
danger of accidents, as the darker 
metal parts being worked on are 
more conspicuous against the general 
light tone of the shop. 

Convenient Car Signal 
Push Button 

AN ACCOMPANYING illustration 
£l. shows the type of car signal 
push button being marketed by the 
Fahnestock Electric Company, Long 
Island City, N. Y. These are de­
signed for high-voltage signal sys­
tems using the trolley circuit and are 
arranged for installation on the win­
dow posts. The casing is of insula­
tion composition with no metal parts 
exposed. The well-known Fahnestock 

High-\"oltuge Push Button. Switch 

connectors are used, which enables 
quick disconnecting of leads without 
the use of tools. This feature is con­
sidered of value for the push button 
switch, 'so it can be removed readily 
for painting or repairing purposes. 

New Type of Lantern 

THE V. & N. Lantern Company, 
Inc., New York, N. Y., has re­

cently brought out a new type of lan­
tern for safeguarding building or 
railway construction work where a 
red light is needed as a danger sig­
nal. A solid ruby globe is used in­
side the clear glass globe, this colored 
globe being screwed tightly into a 
collar so that it can be raised and 
lowered by means of a lever and 
spring. The releasing of the lever 
causes the red globe to rise by the 
spring action. The movement is slow 
so as to minimize the danger of 

breaking. If a white light is desired, 
the lever is pulled all the way down 
and latched. 

The lantern frame is made of cold 
rolled steel, tinned or galvanized, or 
of solid brass or gun metal, as de­
sired. Particular attention has been 
given to the construction of the fuel 
tank and burner. Either signal oil 
or kerosene can be used, according to 
the burner desired. The construction 
is such that it is impossible for the 
light to be blown out by the wind. 
The lantern burns for more than\ 
twenty hours with one filling. 

No Weak Spots in Seam-
less Tape 

A SEAMLESS bias tape recently 
put on the market by the Irving­

ton Varnish & Insulator Company has 
several advantages for use in wrap­
ping armature coils. It is a var­
nished cambric tape cut by a special 
process from a continuous woven roll 
of fabric, and it is therefore of uni­
form thickness throughout. The in­
convenient bulkiness of the ordinary 
seam is thus eliminated and there 
are no weak spots where two pieces 
are sewn together. 

Device for Chucking 
Irregular Shapes 

A NEW universal vi~e for chuck­
ing irregular shapes in lathes 

has just been placed on the market 
by Bruce, Dawson & Co., London~ 
England. This is of Swiss manufac­
ture and will grip irregular shapes 
in the lathe with a single movement. 

The vise contains a number of jaws 
which are operated by the turning of 
the handle. These jaws have an indi­
vidual spring action and can be tight­
ened until they touch all over the 
piece to be held. Two large nuts on 
the sides are then used to tighten the 
chuck so that the relative position of 
the jaws is fixed. 

The vise is designed so that it can 
be bolted directly to the, bed plate, 
table or slide of any standard ma­
chine tool in the same manner as is 
used with an ordinary vise. 

It is supplied in three different 
types, one with a rectangular base 
for various machine tools, a second 
for use on lathes and a third for 
attachment to a bench vise. 
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Association News & Disc·ussions 

Utility Advertising Given New Impetus 
Publicity and .Advertising Men Ho]d First Meeting of New Organization 

Independent of the Utility Associations and Under the 
Auspices of Organized Advertising Men 

T HE first annual convention of the 
Public Utilities Advertising Associ­

ation, held at Atlantic City, N. J., last 
week, in conjunction .. with the annual 
-convention of the Associated Adver­
tising Clubs of the World, with which 
the former is affiliated, represented the 
initial definite and concerted action 
toward bringing the major public utili­
ties of the country under the banner 
of organized and systematic adver­
tising. 

Specific plans were outlined by the 
directors of the new association for pre­
senting the needs and advantages of the 
use of the printed word in gaining the 
sympathetic understanding and support 
of the people. The principal feature 
of the plan is to secure the co-operative 
support of the various utility associ­
ations, state committees on public 
utility information and individual 
public service corporations which are 
now using advertising regularly, with 
a view of convincing the non-advertis­
ing utilities of the practical and 
economical value of paid advertising 
in making their own problems easier of 
solution. 

The various speakers appearing on 
the convention program laid emphasis 
on the extraordinary value of regular 
and persistent advertising for all kinds 
of utility corporations for the same 
reasons that have made advertising 
the greatest motive power in modern 
business of all kinds. Considerable 
attention was also given by the speak­
ers to the need on the part of electric 
railways, gas companies, light and 
power enterprises and telephone com­
panies of devoting more thought and 
energy to the business of developing 
good will on the part of the customers 
of these utilities through the medium of 
truthfully told advertisements. 

Veteran advertising experts and 
publicists contributed valuable papers 
on the four definite kinds of advertising 
that are of particular interest to the 
public utility industry at the present 
time, these four being as follows: 

1. Service advertising to gain volume 
by exploiting advantages and uses of 
the service. 

2. Merchandise and appliance adver­
tising, in the case of electric and gas 
companies, to sell goods at retail. 

3. Financial advertising to sell the 
securities that must be disposed of to 
provide the necessary extensions and 
additions to plant and equipment. 

4. Institutional advertising to lend 
background and support to the other 
three. 

It was pointed out that the youth of 
the public utility industry is probably 
one reason why its advertising methods 
and practices are not farther advanced, 
when its field is so inviting. No 
branch of the industry except gas 
service is more than forty to forty-five 
years old, and the gas service, as we 
have it today, primarily for domestic 
and heating purposes, is no older. This 
business has grown amazingly fast. 
Companies have had to concentrate 
upon providing the physical facilities 
required to satisfy public demand for 
their service. Hence, the need or de­
sirability for advertising has not been 
acutely felt as it would be in manu­
facturing, and especially in a young 
merchandising business. 

Another reason presented for the 
backwardness in utility advertising was 
that the advertising fraternity itself 
had been blind to the opportunities 
offered for promoting and developing 
business -among the . utilities. Con­
sequently, public utility advertising has 
lacked the stimulus of contact with 
promoters of advertising. 

The possibilities of development of 
systematic advertising among the public 
service corporations was shown by one 
of the speakers who called attention 
to the fact that if the individual com­
panies embraced in the four major 
utilities expended only one-half of 1 
per cent of their annual gross for ad­
vertising, it would represent the im­
pressive sum of nearly $20,000,000 
a year. 

In outlining the origin and develop­
ment of the present movement, W. P. 
Strandborg, president of the associa­
ation, prefaced his report by stating: 

"For practically seven years the ad­
vertising fraternity in the public utility 
industry has been nothing more nor less 
than a bunch of maverick steers roam­
ing the range and milling around trying 
to horn into the regular herd. We have 
finally stampeded into the corral and 
have been branded by the eagerly 
sought identifying monacker 'O A,' 
meaning 'Organized Advertising.' " 

One of the most impressive features 
of the convention was the splendid dis­
play of utility advertising material. It 
was assembled and installed under the 
joint auspices of the three great 
national utility organizations - the 

American Electric Railway Association, 
American Gas Association and the Na­
tional Electric Light Association, with 
a number of individual telephone ex­
hibits. The display was unquestion­
ably the most comprehensive and rep­
resentative utility advertising exhibit 
ever assembled. It embraced a tofal 
of 720 sq.ft. of space, making it one of 
the largest and most attractive units 
in the international exhibit. Principal 
credit for this remarkable presentation 
of the work of the utility industry is 
due to E. J. Cooney of Lowell, .Mass., 
who was chairman of the exhibit com­
mittee. 

At the business session of the con­
vention the following directors were 
re-elected to serve for three years: 

Labert St. Clair, director advertising 
section, American Electric Railway 
Association; George F. Oxley, publicity 
dire~tor National Electric Light Associ­
ation; Charles W. Person, secretary 
publicity and advertising section, Amer­
ican Gas Association. 

W. P. Strandborg, Portland Railway, 
Light & Power Company, Portland, 
Ore., was re-elected president; J. C. 
McQuiston, Westinghouse Electric & 
Manufacturing Com_pany, East Pitts­
burgh, Pa., was re-elected vice-presi­
dent, and B. J. Mullaney, Peoples Gas 
Light & Coke Company, Chicago, was 
continued as treasurer. 

Frank LeRoy Blanchard, J. C. Mc­
Quiston and B. J. Mullaney were re­
elected delegates to the National Ad­
vertising Commission, and Mr. Blan­
chard was chosen to represent the 
utility industry on the joint assembly of 
the Associated Advertising Clubs of 
the· World. 

The report of the secretary showed 
that in less than six months the associ­
ation had secured a membership of 
169 men engaged in the publicity, ad­
vertising or public relations work of the 
utilities, representing thirty - three 
states of the Union and three Cana­
dian provinces. Plans are now under 
way to increase the membership to 
1,000 by the end of the year. 

PAPERS AND DISCUSSIONS DIGESTED 

James O'Shaughnessy, executive sec­
retary of the American Association of 
Advertising Agencies, gave an informal 
talk in which he outlined the economic 
advantages to be derived from co­
operation between a reputable, well­
organized agency on the one hand and a 
public utility company which has no 
established advertising department on 
the other. Mr. O'Shaughnessy con­
tended that the company which desires 
to start its advertising activities on a 
sound business basis can not only save 
money but can also accomplish very 
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much more effective results through 
consultation with an agency which has 
made a specialty of analyzing public 
utility organizations and their problems 
than to "go • it alone." He advocated 
persistency in advertising, also the use 
of the various recognized media, and 
called attention to several effective cam­
paigns that had been handled through 
co-operation with agency people. 

The necessity for advertising during 
prosperous times in order to cultivate 
the public good will, which may be 
greatly needed in time of trouble, was 
the thought running through speeches 
made at the session. The public utili­
ties field offers an invitation to the best 
brains in advertising according to 
Bernard J. Mullaney, who presided, but 
up to the the present the advertising 
profession has muffed this opportunity. 

The old attitude in the public utility 
business was, "Here is the service, come 
and get it." This, he said, has changed, 
and advertising should rank as a major 
item of utility company activity and of 
legitimate operating expense, recogniz­
able as such, along with cost of mate­
rial and labor, by state commission or 
other regulatory authority. 

Even uniformly good service in time 
ceases to cry out in its own behalf in 
the opinion of G. C. Maxwell, former 
secretary of the Ohio Public Service 
Commission, and it follows that a pub­
lic utility company should continually 
remind the people that the service is 
good and tell them why it is good. Tell 
the story of the men with faith who 
invested of their means, he said; tell the 
story of the men with vision who strug­
gled for the achievement of an ideal; 
tell of the army of men and women who 
daily go about tasks to make the giv­
ing of service possible; tell of plans for 
future development and even further 
perfection of service. If, on the other 
hand, there are difficulties which make 
the attainment of the ideal of service 
impossible, frankly tell the public so. 
Tell them what the difficulties are. If 
further patience and co-operation from 
them are necessary, boldly ask for it. 

The best way for a public utility to 
advertise is to start with a public safety 
campaign, according to W. H. Boyce, 
general manager Beaver Valley Trac­
tion Company. That will get the pub­
lic accustomed to seeing the name of 
the utility in print, and will not excite 
suspicion. Afterward good-will and 
public relations copy may be added ad­
vising patrons of the cost of the cars, 
cost of special work, and cause of de­
lays. Wherever an opportunity exists 
for criticism on account of shortage of 
power or uneven track conditions, or 
shabbily appearing cars, the force may 
be taken out of the blow by self. 
criticism, at the same time giving an 
explanation of why such conditions 
exist. 

The great mistake ~ade by a number 
of companies, he said, is that they do 
not start to advertise soon enough. 
They wait until a fight is on in regard 
to their franchise, an increase in fare, 
or some other important problem, at 
which time a large portion of their 

riders have formed unfavorable conclu­
sions before the company had pre­
sented any part of its side of t he case. 

A public utility company often 
neglects to adopt publicity methods, 
thinking it is saving money, said P. H. 
Gadsden, vice-president of the United 
Gas Improvement Company. Then 
some crisis in the company's affairs 
arises and immediately there is a 
frenzied resort to newspaper advertis­
ing in the futile effort to reach the pub­
lic ear-in the vain hope that having 
neglected to cultivate the public all 
along, they will listen sympathetically 
at such a late date to the company's 
case. This kind of publicity under such 
circumstances is of little benefit. It is 
almost a waste of money. Publicity to 
be really effective must be continuous, 
sustained, day in and day out. 

There is much to tell the public about 
the service of the utility in the opinion of 
J. C. McQuiston of the Westinghouse 
Electric & Manufacturing Company. 
Each message should carry one spe­
cific thought, and the messages should 
be continuous and not spasmodic. If a 
utility company uses paid space in the 
newspapers only when agitation is on 
foot for a new franchise or when rates 
must be advanced or when for some 
other reason that which smacks of a 
favor asked of the public, then, quite 
naturally, the public becomes suspicious. 
Carry the message to the public con­
tinuously with a definiteness of purpose. 
Constant pounding wears away any 
obstacle in time. If we can so educate 
the people that they will understand 
us and support us, he said, we need 
have no fear of unscrupulous poli­
ticians who delight in using the pub­
lic utility as a political football. 

Speeches were made at the same 
meeting by W. S. Vivian, Middle West 
Utilities Company; F. H. Sisson, 
Guaranty Trust Company, and W. H. 
Hodge, Byllesby Engineering & Man­
agement Corporation. 

Speaking on "What Advertising Has 
Done and Can Do for the Public Util­
ities" at the general session of the 
advertising convention Floyd W. Par­
sons, the writer, said that: 

"During the war, when the govern­
ment was obliged to classify the nation's 
businesses in the order of their indis­
pensability, the people in Washington 
made the remarkable discovery that 
practically all of our industries believed 
they were vitally essential, and were 
able to produce pages of proof to sup­
port their claims. The motion-picture 
people said that recreation was neces­
sary to keep up morale. The cement 
people insisted we must go on with our 
road building. Thousands of manufac­
turers, running all the way from the 
makers of motor cars to the producers 
of toys, showed how life would never 
be the same, and our fighting efficiency 
would be materially lowered, if they 
were compelled to curtail their activ­
ities. 

"But the utilities did not have to prove 
their case, and, in keeping with what 
was up to that time their established 
policy, they did not try. Of course, a 

f ew utility men went to Washington 
and co-operated with Federal officials, 
but the fact remains that arguments 
were unnecessary to show the necessity 
of keeping utility operations normal. 
However, the average citizen has be­
come so accustomed t o the services the 
utilities render that now he merely takes 
them for granted, and the gravest mis­
take that has been made by our public 
service executives has been their long 
submission to this state of public in­
difference." 

Program of the Canadian 
Association 

A TENTATIVE program for the 
Canadian Electric Railway Associa­

tion convention in Toronto, June 27 to 
30, has been announced. The meetings 
will be held in the Phonograph and 
Press Buildings at the Toronto exposi­
tion grounds. The headquarters of the 
association will be the King Edward 
Hotel. 

At a luncheon on Wednesday the 
president of the association will make 
his address and the report of the secre­
tary, treasurer and committees will be 
heard in the morning. The afternoon 
will be devoted to an examination of 
exhibits. 

On Thursday morning a paper en­
titled "Deciding on the Proper Motor 
for a Given Cycle of Duty," by W. G. 
Gordon, railway engineer Canadian 
General Electric Company, will be pre­
sented. Mayor McGuire of Toronto 
will address the members at luncheon. 
The afternoon will be devoted to ex­
hibits again, and in the evening there 
will be a banquet in the King Edward 
Hotel. 

On Friday morning a paper will he 
presented by Alexander Jackson, Public 
Service Railway, Newark, N. J., on 
"Operation of a Scientific Survey of 
Traffic Movement for Urban Railways." 
In the afternon attention will be de­
voted to exhibits, · and in the evening 
there will be a dinner-dance at the 
Yacht Club. The election of officers 
will take place Saturday morning. 

Missouri Operators Discuss 
Railway's Future 

T HE outlook for street railways was 
considered at the seventeenth an­

nual convention of the Missouri Asso­
ciation of Public Utilities, held on the 
river boat Harry G. Drees May 23 to 25, 
1923. A comprehensive paper by F. G. 
Buffe, general manager, Kansas City 
Railways, was read in his absence by 
H. H. Kuhne. After reviewing the past 
troubles of railway operations, Mr. 
Buffe listed the favorable elements in 
the future development of railways, 
namely, the fact that service-at-cost is 
here to stay; the improvement in rela­
tions among management, employees 
and the public; the conviction that 
street railways are necessary for mass 
t ransportation; the need of securing r e­
lief from indirect taxation; the realiza­
tion that although speculative returns 
are gone, a fair interest return on 
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capital actually invested will be not 
only permitted but encouraged, and, 
finally, that operating methods have 
advanced and will continue to advance. 

B. W. Frauenthal, St. Louis, ex­
pressed the feeling that the best way to 
work out the problems of the future is 
by continually bringing these problems 
to the public's attention, since the utili­
ties' most serious obstacle is public 
ignorance of these problems. E . A. 
Hart, Cape Girardeau, spoke of his 
troubles in maintaining local service 
with poor equipment until a refinancing 
two years ago warranted the purchase 
of new equipment, and a right to oper­
ate with a 7-cent fare insured greater 
income. He considered such a service 
as an important part in the economic 
development of small towns, but felt 
that unremunerative service could not 
be furnished indefinitely without be­
coming a detriment to the entire com­
munity. E. J. Walsh, United Railways 
of St. Louis, said that he considered 
unjust the requirement that a railway 
assume the expense of paving between 
the rails. He also made a strong plea 
to the executives, urging them to serve 
as jurymen rather than "pass the buck" 
to men of lower caliber. He argued 
that unless the individual citizen gives 
more thought to his duties as an Amer­
ican, there will be an increasing danger 
-0f drifting away from the principles 
laid down by the authors of the consti­
tution. 

CaJifornia Electric Rai1way 
Association Elects Officers 

AT THE annual meeting of the Cali­
fornia Electric Railway Association, 

held in San Francisco on June 4, officers 
elected for the ensuing fiscal year were: 
President, Charles N. Black, Market 
Street Railway; vice-president, H. A. 
Mitchell, San Francisco-Sacramento 
Railroad; manager, W. V. Hill. The 
executive board was increased from five 
to seven members, the new board con­
sisting of C. N. Black, W. A. Alberger, 
John A. Britton, Paul Shoup, W. E. 
Dunn, H. A. Mitchell and Claus 
Spreckels. --------

Program of New York Meeting 

F OR the annual meeting of the New 
York State Electric Railway Asso­

ciation at Hotel Champlain, Bluff Point, 
Lake Champlain, New York, June 23, 
the program has been arranged as fol­
lows: 

Annual report of President Benjamin 
E. Tilton. 

"Industrial Relations, Unemployment 
Compensation and Old Age Pensions," 
by James E. Kavanaugh, vice-president 
Metropolitan Life Insurance Company. 

"What the Outsider Wants to Know," 
by Edward Hungerford. 

"Telling the Electric Railway Story 
to Bill Jones," by W. Dwight Bur­
roughs, purchasing agent United Rail­
ways & Electric Company, Baltimore, 
and president Advertising Club of Bal­
timore. 

"Co-ordinating Bus and Trackless 
Trolley Transportation with Electric 

Railway Service," by W. B. Potter, chief 
engineer railway and t raction depart­
ment, General Electric Company. 

Election of officers. 
The speaker for the evening banquet 

will be J. Herbert Case, deputy gover­
nor Federal Reserve Bank of New 
York. 

Public Ownership Conference in 
Toronto in September 

T HE proposed program has been an­
. nounced for the Public Ownership 

Conference to be held at King Edward 
Hotel, Toronto, Ont., Sept. 10-13. The 
addresses to be made will cover prac­
tically all phases of public ownership. 
On the afternoon of Sept. 12 Delos F. 
Wilcox will discuss the question "Why 
Cities Should Own Their Own Utilities." 

He will be followed by representatives of 
the cities of Toronto, San Francisco and 
Detroit, who will talk on the question 
"Municipal Street Car Lines." It is 
hoped that all of the thirty cities in 
the United States and Canada which 
now run their own railways will have 
representatives present who will engage 
in the discussion. Edward F. Dunne, 
former Governor of Illinois, is expected 
to talk on the subject "Prospects for 
Public Ownership in Illinois, with Spe­
cial Reference to Chicago Street Car 
Lines." Cornelius Sheehan, commis­
sioner of gas, water and electricity in 
New York City, has been asked to dis­
cuss "The Failure of Regulation in New 
York City." Charles P. Steinmetz of 
the General Electric Company will talk 
on "The Possibilities of Hydro-Electric 
and Superpower Development." 

American A ssociation News 

Buildings and Structures 

T HE committee on buildings and 
structures of the Engineering Asso­

ciation met on June 8 in New York. 
Consideration was given to repJies to a 
questionnnaire received from 106 com­
panies on prepayment and post payment 
inclosures. This includes the consider­
ation of various types of passimeters, 
turnstiles, fare booths and cashier sys­
tems. 

The report on the design of small 
bridges, culverts and trestles was con­
sidered with a view to presenting good 
current practice. 

The meeting was attended by N. E. 
Drexler, chairman, Hampton, Va.; and 
C. W. Burke, Brooklyn, N. Y. R. C. 
Cram, sponsor of the committee on way 
matters, was also present. 

Special Reports Available 

T HE fo1lowing special reports have 
been prepared by the Bureau of 

Information and Service, American 
Electric Railway Association, and are 
available to member companies in good 
standing upon request: 

Motor Vehicle Legislation Enacted in 
1923.-Copies of all legislation affect­
ing the operation of motor vehicle com­
mon carriers passed by the various 
state Legislatures in session in 1923, 
with an analytical summary of their 
principal provisions. 

Trend of Electric Railway Opera­
tions.-A month by month statement of 
the combined revenues, expenses, net 
revenue, taxes, car-miles and revenue 
passengers of eighty-one companies re­
porting to the American Electric Rail­
way Association, beginning with the 
month of January, 1922, and giving a 
comparison of each month's operations 
with the operations of the same month 
of the previous year. 

M?tor Truck Operating Costs.-Op­
eratmg figures derived from various 
sources showing the costs of ·operat­
ing different types and sizes of trucks 

in a number of different Jines of busi­
ness. 

Valuation Decisions.-Abstracts from 
recent commission decisions in cases in 
which the valuation of an electric rail­
way's property was an important fac­
tor, bringing out the principles which 
the commission followed in determining 
the valuation. 

Revised List of Companies Operat­
ing One-Man Cars.-A new edition of 
the list issued April 1, showing the 
number of cars operated by each com­
pany, checked and revised in the light 
of later information, together with a 
complete income statement and detailed 
statement of operating expenses per 
car-mile of a group of companies oper­
ating one-man cars exclusively. 

In addition to the above compilations, 
supplements to ~he Wage Bulletin, 
Fare Bulletin and Cost of Living 
Studies have been prepared, bringing 
them up to date. 

Valuation Committee 

A MEETING of the valuation com­
mittee of the American Association 

was held in New York on June 4. Ten­
tative reports of the sub-committees on 
price trends and on the relative weight 
to be given various methods of valuing 
properties were presented. In the 
study made by the latter sub-committee 
of decisions by various commissions and 
of communications from the commis­
sions discussing their methods it ap­
pears that there is a leaning toward 
giving very substantial weight to re­
production costs on the basis of present 
prices. The sub-committee on price 
trends had included in its work since 
the last meeting a curve showing the 
trend of prices of the electric railway 
materials and equipment. 

Those present were L. R. Nash, J. A. 
Emery, W. H. Maltbie, Prof. A. S. 
Richey, J. F. Hamilton, C. S. Klumpp, 
Frank Silliman, Jr., H. A. Clarke and 
C. W. Young, representing W. V. Tuttle, 
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The News of the Industry 

Board Hears Plans 
High-Speed Development in Philadelphia 

Estimated at $200,000,000-1\litten 
Discusses City's Subway Needs 

The second meeting of the Council­
manic Transit Commission of Philadel­
phia was held in the City Council cham­
ber on June 12. The members of the 
commission were present, as well as 
Ralph T. Senter, vice-president of the 
Philadelphia Rapid Transit Company, 
.and S. M. Swaab, who, with Mr. Twin­
ing, are the conferees on the proposed 
high-speed lines. 

The proposals submitted indicated 
that conferences between Mr. Senter 
.and the city Transit Director were lead­
ing toward a solution of the traction 
difficulties. One new proposal of the 
transit company's engineers and re­
garded by the city engineers as prac­
ticable was for a surface subway on 
Locust Street to carry into the business 
,center the three West Philadelphia lines. 
The adoption of this plan would mean 
the relief of present surface congestion 
in the center of the city. 

The principal feature of Mr. Twin-
1ng's proposal was four tracks in Broad 
Street to Arch Street, instead of a diver­
sion into Ridge Avenue with two tracks. 
That would do away "with the Ridge 
Avenue loop and promote express serv­
ice as far as Arch Street, he said. 

Near the close of the session there 
was some t.alk about costs, and Mr. 
'Senter estimated that the cost of the 
high-speed development would be from 
$200,000,000 to $225,000,000, according 
to the transit company plans. Mr. 
'Twining's estimate for his plan, includ­
ing the extension to Darby, was $100,-
000,000. 

The Councilmanic meeting came the 
,day following a session before the Public 
Service Commission, where Thomas E. 
Mitten, chairman of the board of direc­
tors of the Philadelphia Rapid Transit 
Company, told the commission that 
Philadelphia needed not less than $100,­
'000,000 as the first move to meet the 
subway requirements and that the city's 
l>orrowing capacity was insufficient to 
obtain the money without a pledge 
-from the operating company to pay the 
rental. The commission, sitting as a 
whole all day, considered the argument 
•on the rate of fare and the value of 
the company's property •. 

Samuel Rosenbaum, assistant city 
solicitor, attempted ·to show that the 
company was making excess earnings 
of $5,400,000, which should be turned 
l>ack to the car riders in the form of a 
reduced fare. Mr. Mitten declared that 
-upon the credit engendered by the 7-
cent cash fare and four tickets for 25 
·cents, the Philadelphia Rapid Transit 

Company had undertaken a $10,000,000 
program of improvements, which in­
cluded new cars, crosstown feeders, 
trackless trolleys and motor buses, and 
that the company was planning further 
improvements which would make the 
surface system a credit to, as well as 
a feeder of, the city-built subway to 
come. Further, he argued that subways 
were the immediate need of the city 
and company, since the city could not 
develop its home-building outskirts 
without city-built subways, nor could 
the Philadelphia Rapid Transit accom­
modate its 50,000 000 added passengers 
per annum without subways to provide 
uninterrupted service throughout the 
delivery district. In his talk to the 
Commission Mr. Mitten said: 

P. R. T. economies, resulting from co­
operation of men and management, approxi­
mate $16,000,000 per annum, which Is the 
reason why the cash fare Is but 7 cents In 
Philadelphia, as against 1 0 cents In Pitts­
burgh, 

P. R. T. has proved to Its own satisfac­
tion that the present cost of reproducing 
Its property exceeds $300,000,000, which, at 
only 7 per cent, would entitle It to $21,000,-
000 of return per annum. If P. R. T. re­
ceived In reward but one-fourth of its 
proved economies, then $4,000,000, thus 
added. would make P. R. T. entitled to 
$25,000,000 of annual return, or more than 
double the amount which It now distributes 
by way of interest, rentals and dividends 
on P. R. T. stock. 

The city, In Its most extreme claim; at­
tempts to show the company Is being en­
titled to but little more than $9,000,000 per 
annum as a return on original cost. If we 
add to this unduly shrunken amount but 
one-fourth of our proved economies. $4,000,-
000, the total annual return to which P. R. 
T. Is entitled would be $13,000,000, which 
Is more than the company at present re­
ceives as a return upon the capital invested, 
and, In fact, is all that the present 7-cent 
cash-four tickets for 25 cents-fare can 
now be made to produce. 

Coleman J. Joyce, counsel for the 
transit company, then gave some facts 
on the cost of reproducing the com­
pany's property and fixed the value 
of the property at $316,423,557. For 
the city, Mr. Rosenbaum contended that 
the value of the property, based on the 
original cost, should be $130,000,000. 
Mr. · Joyce argued for an 8 per cent 
return and Mr. Rosenbaum thought 
7 per cent sufficient. 

Wage Agreement Being Nego­
tiated by lnterborough 

Preliminary discussions have begun 
between the officials of the Inter­
borough Rapid Transit Company, New 
York City, and representatives of the 
employees with a view to extending or 
modifying the existing wage agreement 
which expires June 30. Present wage 
schedules were accepted by the em­
ployees in July, 1921, to be effective for 
one year. The period of the agreement 
was extended in July, 1922, for twelve 
months to June 30, 1923. 

Arbitration to Decide 
Dispute of Tri-City Railway Demanding 

Seventy-five Cents an Hour l\lust 
Go Before Three Boards 

Boards of arbitration will shortly 
consider the wage demands of the train­
men employed by the Tri-City Railway. 
Negotiations covering both the Iowa 
and Illinois lines of the company and 
the Clinton, · Davenport & Muscatine in­
terurban as well have been in progress 
for the past six weeks and have resulted 
in an impasse which arbitration has 
been called on to remove. 

The men, now drawing a top scale of 
55 cents an hour, have asked for a wage 
of 75 cents an hour. The company has 
declared its inability to pay this in­
crease and, following various proposals, 
among which was the offer of a slight 
increase to the Iowa trainmen, arbitra­
tion has been invoked. 

The company recognizes the union 
locals, but does not recognize the In­
ternational Association, with which the 
unions are affiliated. The International 
has had an official in Davenport for 
several days advising with the union 
locals, but this official has not attended 
any of the conferences between the men 
and the traction line officials. 

For the companies, R. J. Smith, gen­
eral manager of the Tri-City Railway 
of Iowa; T. C. Roderick, general man­
ager of the Tri-City Railway of Illi­
nois, and Clarke Anderson, head of the 
Clinton, Davenport & Muscatine inter­
urban, have been conducting the wage 
negotiations. These negotiations have 
now extended longer than the period 
covered by the old contract, which ex­
pired June 1,. An agreement has been 
made between the men and the com­
pany, however, by which the finding of 
the arbitrators will be retroactive to 
that date. 

The wage scale is to be settled by 
three separate boards, one to fix the 
wage on the Illinois lines, one to decide 
the scale for the Davenport city lines 
and one to determine the rate of pay 
for the interurban trainmen. 

No strings are tied on this arbitra­
tion agreement, the finding to be bind­
ing on each party and evidence of any 
pertinent nature to he considered. The 
men at first asked that 65 cents be 
established as a minimum wage, below 
which the board of arbitration would 
not go in its consideration of the scale. 
This attitude, however, was later aban­
doned. 

Last year the men voted to accept a 
company offer and the scale was settled 
in a short time. Two years ago the 
wage went to a single board of arbitra­
t~rs for the three lines. 
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Pittsburgh Railway Report 
Expected by Sept. 1 

As a result of the termination of the 
argument on the reorganization of t_he 
Pittsburgh Railways on June 11, Special 
Master Henry G. Wasson will submit 
his recommendation to the court prior 
to Sept. 1. This is the ?nal date ~et _by 
the State Public Service Commission 
for the completion of the reorganization. 

Attorney A. W. Robertson, counsel 
for and vice-president of the Philadel­
phia Company; City Counsel C . . K. 
Robinson, and Attorney E. W. Smith 
presented the arguments in behalf of 
the proposed organization, to which 
there was no opposing argument. The 
attorney for Receivers Fagan, George 
and Tone said that they had placed all 
records at the disposal of the investi­
gation. 

At the meeting before Special Master 
Wasson at his office in the Frick Build­
ing, Attorney Robertson reviewed ~he 
progress of the railway company durmg 
the five years it has been in the hands 
of the receivers. Attorney Smith called 
attention to the fact that if a reorgan­
ization is not effected now, it may be 
some time before circumstances for such 
a plan are so favorable. If the maste_r's 
report is contrary, the agreement with 

. the city will be abrogated and the plan 
of deferred payment will fail. Attorney 
Robinson in behalf of the city urged a 
speedy reorganization. 

In connection with the company's re­
organization it was brought out by 
Arthur W. Thompson at a previous 
meeting that two modifications of the 
present carfare of 81 cents now being 
charged by the railway were being con­
sidered by officials of the company. 
These changes were a slight reduction 
of fare at times other than rush hours 
and a reduced fare for school children. 
He said further that it was the plan of 
the company to expend $5,000,000 more 
for better equipment, $3 000,000 for 300 
new cars and $2,000,000 for the im­
provement of lines, carhouses and other 
parts of the service. He took occasion 
to praise the work of the receivers and 
said that they were naturally handi­
capped by the conditions of the receiver­
ship which restricted expenditures for 
improvements. 

Working Agreement Signed­
Wages to Be Arbitrated 

A new working agreement between 
the Connecticut Company and the 
Union was signed on June 7 while the 
question of an increase in wages on 
which there was a split was sent 
to arbitration. President Lucius S. 
Storrs and General Manager John K. 
Punderford signed the working agree­
ment on behaif of the company while 
the state conference committee of the 
local unions signed on behalf of the 
men. The action came at the conclu­
sion of a joint conference. 

The men rejected by a large vote 
several days ago the offer of the com­
pany for an increase of 4 cents an 
hour. The • company at the conference 
on June 7 declared that its financial 

burdens would not permit a greater 
increase than 4 cents an hour while the 
union representatives maintained the 
company was financially able to in­
crease its offer. 

When it became evident that agree­
ment was impossible at this time both 
sides decided to turn the matter over 
to a board of arbitration to be selected 
later. 

Let the Daily Din Deafen 
The louder the noise, the greater the 

impression. So thinks Special Deputy 
Police Commissioner Barron Collier, 
who is not satisfied with the daily din 
at 3 o'clock. He has asked all factories 
to blow their sirens for one minute 
beginning at 2.59 as the pupils start 
home from school. The observance of 
"Safety Hour" began on May 25. Since 
that date automobiles have tooted their 
horns and large buildings have blown 
their whistles as a safety reminder to 
both school children and automobile 
drivers. The din, however, is not deaf­
ening enough. Mr. Collier says there 
are only a few more school days left 
and that he wants to finish the school 
year with the least possible number of 
accidents. 

Last year 477 children were killed in 
the streets and many more were seri­
ously injured. The greater part of these 
accidents occurred during what is now 
termed "Safety Hour." Reference to 
the "Safety Hour" idea and Miss 
Aunty Walker's activity has been made 
previously in the ELECTRIC RAILWAY 
JOURNAL. 

Increased Service in Schenectady 
-Injunctions Against City 

Made Permanent 
The strike situation on the Schenec­

tady Railway remains unchanged, with 
both the union and the company dead­
locked. The trolley company is grad­
ually increasing its service and has been 
able on one or two nights to maintain 
service until 10 o'clock. The police 
have been successful in preventing much 
disorder, although one or two cars have 
been stoned. Partial interurban service 
is being maintained. 

Two temporary injunctions obtained 
by the railway company against the 
city were made permanent by Supreme 
Court Justice Edward M. Angell at 
Fonda. One forbids interference with 
the operation of cars, while the other 
restrains the city from enforcing an 
ordinance requiring operators to have 
fifteen days' experience under the guid­
ance of experienced operators. Justice 
Angell held that the city's order hold­
ing all cars in the carhouse during the 
strike was clearly in violation of state 
railroad laws. 

The Schenectady County Board of 
Supervisors by resolution have called 
upon the county judge to revoke the 
revolver permits of all strike breakers. 
.Tudge McMullen, when informed of the 
Supervisors' action, said he would re­
voke licenses only after specific com­
plaint had been lodged and it had been 
shown that there was a reasonable cause 
for revocation. 

Discussions Held on Beeler 
Recommendations for 

New Orleans 
Conferences have been taking place 

since June 4 in New Orleans over the 
Beeler organization plan for the trac­
tion lines of the city. At the initial 
conference on June 4 in the Council 
chamber there were present members 
of the Commission Council, property 
holders interested and Major H. R. 
Copper, representing the Beeler sur­
vey bureau. At this meeting the 125 
or more i:,hanges in the trolley system 
recommended by the experts were di­
vided into five groups. 

The greater part of the time occu­
pied at the conference was taken up by 
Major Cooper, who had his subject well 
in hand and pointed out clearly and 
distinctly the reasons which had 
prompted the Beeler people to recom­
mend the changes submitted. He said 
the survey had disclosed that there were 
two sections of the city that were 
rapidly developing and to which suffi­
cient and quick street car service would 
be imperative in the near future. One 
was the section in the lower part of 
the city from Lafayette Street to the 
Industrial Canal and the other in the 
upper end of the town from Carrollton 
Avenue to the water filtration plant. 

At a later conference he brought out 
the fact that the city of New Orleans 
had a treJl!endous mileage of track and 
ample equipment to meet its present 
transportation needs after the elimina­
tion of certain lines, the extension of 
others and the straightening out of 
others. 

In the opinion of Commissioner Paul 
Maloney, it may be a week or ten days 
before the Commission Council will be 
able to take action on the recommenda­
tions following the public hearings. 

Dismisses Appeals Against New 
York Railways 

An order was entered by the United 
States Supreme Court on June 11 dis­
missing for lack of jurisdiction appeals 
by the Eighth Avenue Railroad and the 
Ninth Avenue Railroad in suits against 
Job E. Hedges as receiver of the New 
York Railways. No written opinion was 
given in either case. The suits were 
parallel in nature and were considered 
as one. 

Both companies leased their lines to 
the New York Railways. When a re­
ceiver for the latter was appointed, they 
flied bilJs for. return of their properties, 
and several months after the receiver­
ship the two properties were returned. 
The companies then sued for rental dur­
ing the period the receiver controlled 
their lines. The District Court declined 
to order immediate payment of the 
rents and the complainants asserted that 
the decree gave no assurance of ulti­
mate payment. The Court of Appeals 
affirmed the District Court and the two 
companies appealed to the Supreme 
Court. In defense, it was pleaded that 
as both companies are New York corpo­
rations, no Federal question was in­
volved. The Supreme Court upheld 
this plea. 
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Los Angeles Voters Approve 
Subway Terminal 

The proposed subway terminal fran­
chise was carried by the voters of Los 
Angeles by a large majority at the 
city's general election held on June 5. 
The proposition, which was reviewed in 
the ELECTRIC RAILWAY JOURNAL, May 
26, page 899, was to grant permission 
to the Pacific Electric Railway to estab­
lish under Pershing Square the central 
station of its $20,000,000 subway sys­
tem, the first unit of which will be the 
tubes to give rapid transit service be­
tween Los Angeles and the Hollywood 
district. 

At the same election the voters de­
cided in favor of a $2,000,000 bond issue, 
representing the city's share of the pro­
posed expenditure of $10,000,000 for 
constructing six new viaducts over the 
Los Angeles River at Macy, Aliso, First, 
Fourth, Seventh and Ninth Streets. In 
addition to bridging the river these 
viaducts will also cross the numerous 
steam railroad tracks on each side of 
the river, thus eliminating the grade 
crossing hazards and costly traffic and 
transportation delays at these impor­
tant industrial district grade crossings. 
Street car lines are operated over the 
river on these streets and the delay to 
street car traffic has been growing 
greater year by year. The remaining 
four-fifths of the cost of the new via­
duct is to be borne by the street rail­
way companies, the steam railroads and 
the county of Los Angeles. The work of 
constructing these viaducts will be com­
menced shortly, the plans providing for 
building one at a time to reduce the 
necessary traffic detours. 

The voters also approved of a bond 
issue of $15,000,000 for improvements 
at Los Angeles Harbor, which bond 
issue just equals the amount already 
authorized and expended for the devel­
opment of the city's investment on its 
waterfront. This means the enlarge­
ment and construction of more docks, 
wharves, more dredging and additional 
switching and storage tracks. The city 
now owns more than 21 miles of switch­
ing and storage tracks serving its mu­
nicipally owned docks and wharves. 
More than two-thirds of this circuit is 
electrified, the switching being per­
formed by the Pacific Electric Railway 
for the city by means of electric loco­
motives. 

Wage Decision for Scranton 
Railway Employees Awaited 
The arbitration proceedings between 

the Scranton Railway and Division 168 
closed on June 6. The board is com­
posed of James H. Vahey, chief counsel 
for the Amalgamated Association; 
Lawrence F. Hart, ,business agent of 
Division 168 of the Amalgamated, for 
the men, and Joseph O'Brien, of the 
law firm of O'Brien & Kelly, and Ralph 
W. Rymer, prominent attorney of Scran­
ton, arbitrators for the company, and 
the fifth arbitrator, or referee, is the 
Right Rev. Bishop M. J. Hoban of this 
diocese. 

The only issue between the company 
and the men is one of wages. The com­
pany is paying its platform men 50, 55 
and 60 cents an hour, and the men con­
tended for 60, 65 and 70 cents, with a 
corresponding increase for shopmen and 
trackmen. There was very little oral 
testimony submitted by the men or the 
company, all the evidence by the above 
parties being explained in exhibits. 
Arguments were made by P. J. Shea, 
international representative of the 
union, and James J. Powell, attorney 
for the men, while Charles P. O'Malley, 
of the law firm of Knapp, O'Malley, Hill 
& Harris, made the argument for the 
company. 

The board adjourned until June 23, 
when it will reconvene, and it is ex­
pected that a verdict will be handed 
down by Bishop Hoban by June 25. 

Fares Increased - Increased 
Wages Sought in Seattle 

By a vote of 7 to 2, the Seattle City 
Council passed over Mayor E. J. 
Brown's veto the carfare ordinance in­
creasing fares on the Seattle Municipal 
Railway lines from 5 to 10 cents, with 
three fare tokens for 25 cents. The 
increased carfare ordinance becomes 
effective July 4. Several plans for fur­
ther increasing street railway revenues 
are under consideration by the Council­
men, including consideration of the 
weekly pass system. 

Under the present outlook, it is likely 
that railway trainmen will be compelled 
to wait for ten days or two weeks be­
fore receiving pay due on June 10, when 
pay warrants amounting to $125,000 be­
came due, but for which there is no 
balance to the credit of the railway. 
The Seattle banks, through the Bank 
Clearing House Association, have re­
fused to cash the street railway war­
rants. 

To co_mplicate the situation further, a 
general demand for increase in wages 
has been made by all shopmen, linemen 
and laborers of the Municipal Railway, 
and by the conductors, motormen, one­
man car operators and cable car em­
ployees. The increased wage is asked 
to become effective Jan. 1, 1924, and is 
asked at this time to permit of its being 
included in the railway budget. 

qnder the schedule demanded, con­
ductors and motormen would receive a 
minimum of $180 a month instead of 
the present scale of $135 for the first 
year, $145 for the second year, $150 for 
the third year, and $155 thereafter. 
One-man car operators are asking for 
20 cents an hour over the scale for other 
platform men, which would bring their 
wages to $228 for a thirty-day month. 
They are now receiving $164.60. There 
are 1,450 platform men employed. Shop­
men, numbering about 200 at present, 
are asking for increases ranging from 
50 cents to $1 a day and track workers 
are asking for an increase of approxi­
mately 25 per cent. If such increases 
and others sought were granted it would 
mean that $650,000 annually would be 
added to the street railway payroll. 

Large Improvements in 
Richmond Planned 

Elaborate improvements to the serv­
ice of the Virginia Railway & Power 
Company in Richmond are planned 
under the new franchise which now is 
before the City Council, according to 
a map which has just been drawn up 
by the company for the information of 
the Councilmen. The map shows a 
number of new street car lines in every 
section of the city, proposed under the 
new franchise, a number of extensions 
of existing lines, and the removal of a 
great deal of track conflicting with 
lines now in successful operation. 

One of the provisions includes im­
portant changes in the heart of the 
city. They include the construction of 
a block of track on Grace Street be­
tween Seventh and Eighth Streets, and 
of track on three sides of a block 
between Marshall and Clay Streets. 
The first move would allow the com­
pany another loop in the downtown 
district, as it has tracks on Broad, one 
block north, and on Seventh and 
Eighth Streets at the present time. 
The second provision would give the 
Highland Park line a terminus two 
blocks away from the present congested 
district at Seventh and Broad Streets. 
The cars now must stand at this point 
until trolleys can be changed and the 
only cars available are those which can 
be operated from both ends. 

This program would call for a huge 
expenditure of funds and would elimi­
nate a great deal of trackage not es­
sential, adding a great deal of much 
needed trackage. Councilmen are 
much pleased with the proposed im­
provements, and are believed to be in 
favor of the proposal. 

Double Tracking Arranged With­
out Any Paving Obligation 

The Common Council of Beloit, Wis., 
has confirmed an agreement with the 
Beloit Traction Company and the Rock­
ford & Interurban Railway, joint users 
of the track, calling for the construc­
tion of a double track on South State 
Street. The city will not require either 
of the companies to pay any part of 
the repaving of the street, which is to 
be done simultaneously with the lay­
ing of the new tracks. 

The Rockford & Interurban Railway 
holds a franchise giving it the right to 
maintain a single track in the center 
of the street, such as is now in use: 
From the point of view of that com­
pany this track is ample for its needs. 
The city, however, needs the double 
track. To obtain it the three-cornered 
agreement was worked out. The inter­
urban company assumes the expense of 
moving its track to one side in ex­
change for the city's waiving the cost 
of paving between the rails as called 
for in the franchises. The Beloit 
Traction Company agrees to lay the 
second track as part of its future loop 
around Broad and Pleasant Streets. 
The city bears the expense of paving 
between the rails of this track. 
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Strike Averted in Chicago­
Arbitration Will Decide 

Wage Issue 
There will be no strike in Chicago. 

The wage controversy will be settled by 
arbitration. 

The agreement to submit the wage 
dispute in Chicago to arbitration came 
on June 12 after a series of conferences 
between officials of the companies and 
representatives of the unions held in 
the office of Mayor Dever in the City 
Hall. Shortly after 1 o'clock on that 
day it was unanimously agreed that 
there should be no strike and that the 
wage dispute be submitted to a board 
of arbitration. The wage scale fixed 
will be for two years, from June 1. 

Mayor Dever, who was successful in 
his negotiations to bring about arbitra­
tion without a tie-up of the city's ele­
vated and surface lines, will appoint 
the umpire, or third member of the 
arbitration board. The Mayor sug­
gested that he would prefer to name 
all three members of the arbitration 
board, but the union representatives 
refused to consider this proposal. 
Members of the board will be selected 
in a few days. 

The only question to be considered 
by the board of arbitration will be that 
of the 10 cents an hour increase de­
manded by the men. Officials of the 
company insisted that the whole ques­
tion of working conditions should be 
opened in the event an arbitration board 
passed upon the merits of the con­
troversy. The union representatives, 
led by William D. Mahon, international 
president, who came from Detroit to 
be present at the negotiations, agreed 
to leave the question of the wage in­
crease to arbitration, but refused to 
permit the question of working condi­
tions to be considered. 

The union officials will not go back 
to their locals for approval of the 
arbitration plan, as the unions in their 
resolution adopted last week voted 
authority to the leaders to negotiate 
"any reasonable settlement." 

Farewell Dinner by Englishmen 
Messrs. J. C. Mitchell, Ivor Frazer, 

Albert Rozier and E. Boyes, the four 
Englishmen connected with the London 
railway and bus operations, who have 
been studying transportation conditions 
and methods in the United States dur­
ing the past six weeks, on June 11 gave 
a farewell dinner at the Lotus Club, 
New York City, for a few of their 
acquaintances within easy reach. They 
sailed on the Aquitania June 12. Dur­
ing their stay in this country they vis­
ited New York, Albany, Montreal, 
Toronto, Buffalo, Cleveland, Detroit, 
Chicago, Pittsburgh, Washington, Phil­
adelphia, Atlantic City and Boston. 

The four men were exceedingly 
enthusiastic over the cordiaMy and hos­
pitality they had been extended every­
where. They praised our railway 
people in highest terms, not only for 
the reception they had been given, but 
for the manner in which everything in 
the way of information had been opcne,d 

up to them. They said that they now 
saw traction matters in an entirely new 
light. They were reluctant to express 
any views of their impressions of 
American railway work until they had 
had time to think over all of the things 
they had seen and heard. As Mr. 
Frazer, who is responsible for the 
famous London underground posters, 
put it, his mind was a "mass of mental 
pulp," because of all the things he had 
tried to absorb from American practice. 

In other informal talks made at the 
dinner there were many complimentary 
references to the work of the English 
railways and to the success attained by 
Lord Ashfield. Frank Hedley, who lived 
in England the first nineteen years of 
his life, said he had attended the dinner 
to Albert H. Stanley, now Lord Ash­
field, when the latter went to London 
to manage the railways, and he said 
that knowing the British people, he 
knew that the promotion and elevation 
Qf Mr. Stanley was because he had 
"made good." 

The guests at the dinner were: N. A. 
Bolen, E. F. Gaynor, E. C. Faber, R. H. 
Montgomery, Fred H. Gallagher, H. H. 
Vreeland, John L. O'Toole, W. C. Bur­
ton, Frank Hedley, B. A. Hegeman, 
H. C. Clarke, F. O. Wood, Fred Sargent, 
C. E. Morgan, Charles Castle, H. C. 
Donnecker, C. P. Norcross, M. R. Boy­
lan, H. A. Hegeman and H. L. Brown. 

News Notes 

Increase in Wages of Five Cents.­
Trainmen employed by the Lake Shore 
Electric Railway Company, Cleveland, 
will receive an increase in pay of 5 cents 
an hour. This will bring their wages to 
a maximum of 55 cents an hour for the 
fifth year of service. The trainmen 
on this line now start for 50 cents an 
hour and get 1 cent an hour increase for 
each year of service 

Line to Be Rehabilitated_- The 
Arkansas City-Winfield Northern Rail­
way, Wichita Kan., will be rehabilitated 
and shortly put into first-class shape. 
The property, formerly known as the 
Southwestern Interurban Railway, was 
purchased early in 1923 by a group of 
Wichita capitalists. The line consists 
of 15 miles of interurban and 5 miles 
of city lines in Winfield and Arkansas 
City, Kan. The president of the com­
pany is George Theis, Jr., who is pres­
ident of the Arkansas Valley Interurban 
Railway. · 

City Club Behind Railway Program. 
-The City Club of Atlanta, Ga., has 
joined with numerous citizens in ex­
pressing the hope that the Georgia Rail­
way & Power Company "will receive 
every reasonable opportunity and en­
couragement in the development of its 
service, which means so much to the 
present and future of the city." It has 
adopted resolutions embodying these 
sentiments. The improvement program 
of the company was reviewed previously 
in the ELECTRIC RAILWAY JOURNAL. 
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Freedom from Accidents 
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The number of drivers who have 
entered for the drivers' freedom from 
accidentj competition for 1923 of the 
London Safety First Council is no fewer 
than 10,908, or about 50 per cent more 
than last year. The competition is 
open to drivers of all classes of road 
vehicles, including tramcars and buses. 
Each competitor free from accidents 
during the year receives a prize in 
money, or a badge, medallion or 
diploma. 

Difficulties of Tramway Exten­
sion in London 

At a recent meeting of the London 
County Council, C. W. Matthews, chair­
man of the highways committee, re­
ferred to the proposals for the exten­
sion of the London Underground Rail­
ways. These railway companies, he 
pointed out, were in a different position 
from the Council. They were able to 
secure without difficulty full considera­
tion by the committees of Parliament 
of any proposals for extensions which 
they might bring forward. But the 
Council could not introduce a bill into 
Parliament for tramway extensions un­
less it first obtained the consent of the 
local road authorities. That was pro­
vided by Parliamentary standing orders, 
and Parliament had consistently refused 
to relax these orders. The highways 
committee had for some time been in 
communication with the local road 
authorities concerned with regard to the 
possibility of seeking powers for the 
construction of certain new tramways. 
When they knew to what extent the 
authorities affected would be prepared 
to give the necessary consent, they 
might proceed with a Parliamentary 
bill. 

London Tramway Finance 
Although the traffic receipts of the 

London County Council tramways, like 
those of a good many others in England, 
continue to show a decrease, it was 
mentioned at a recent meeting of the 
Council that the accounts for the past 
fiscal year would show a surplus. This 
can only arise from a reduction in 
expenditure. The cost of materials has, 
of course, fallen and wages continue to 
come down. Early in 1\lay another ls. 
per week came off wages under the 
sliding scale arrangement, which will 
mean a saving on the London under­
taking of £31,000 a year. The official 
index figure of the cost of living at 
May 1 was 70 per cent above that of 
July, 1914, as compared ,vith 74 per 
cent on April 1. As the index figure 
falls, so do wages. It may be recalled 
that the deficiency on the working of 
the London County Council tramways 
for the year 1920-21 was £590,000 and 
for the year 1921-22 it was £88,000. 
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$1,917,044 Net in Atlanta 
Georgia RaiJway & Power Company Re• 

ports This Amount for 1922 Before 
Depreciation and Dividends 

After payment of operating expenses, 
taxes, rentals and interest, the balance 
of the year's operations of the Georgia 
Railway & Power Company, Atlanta, 
Ga., for 1922 amounted to $1,917,044, 
and after the payment of sinking funds 
to $1,666,253. Reserves for mainte­
nance, damages and contingencies are 
charged to operating expenses. In 1921 
the actual expenditure on these accounts 
was $9,556 less than the -amount 
charged in operating expenses and 
credited to reserves. In 1922 the ex­
penditure on these accounts was $364,-
066 less than the amount charged in 
operating expenses and credited to re­
serves. It is thus explained that in 
order to make a true comparison on, the 
basis of actual expenditures for opera­
tions between the "net income" of 1921 
and the "net income" of 1922 there 
should be added to "net income" for 
the year 1922 the sum of $354,510. 

Pursuant to the provisions of the gen­
ei_al mortgage of Georgia Railway & 
Power Company dated Nov. 1, 1921, and 
to an order of the Railroad Commission 
of Georgia dated June 7, 1922, the com­
pany issued during the year $3,500,000 
of twenty.five year 6 per cent general 
mortgage gold bonds, series of 1922, se­
cured by a general mortgage on the 
property, subject to the first and refund­
ing mortgage dated April 1, 1914, and 
the mortgage of the Atlanta Water & 
Electric Power Company, and also se­
cured by a deposit with the trustee of 
$3,500,000 par value first and refunding 
mo~tgage 5 per cent bonds, which latter, 
owmg to the low interest rate. were un-

salable under current market conditions 
at a price the company could afford to 
take. Inasmuch as bonds can only be 
issued under the general mortgage to 
the extent that first and refunding mort­
gage bonds are deposited with the 
trustee of the general mortgage as col­
lateral, the issuance and sale of this 
$3,500,000 general mortgage gold bonds, 
series of 1922, did not increase the 
bonded debt of the company. 

Of this issue of $3,500,000 of general 
mortgage gold bonds $631,700 of the 
proceeds were used in paying off the 
balance due on account of the purchase 
price of the Tugalo power plant equip­
ment and machinery. The balance of 
proceeds, namely, $2,553,300, was de­
posited with the trustee to be used ex­
clusively for the purpose of completing 
the Tugalo Development, focreasing the 
capacity of the Morgan Falls plant, and 
.other items of new construction neces­
sary for the transmission, distribution 
and delivery of electrical energy, all as 
authorized by the Public Service Com­
mission of Georgia. 

The company issued during the 
year $2,500,000 first preferred 8 per cent 
cumulative stock, series of 1922. The 
sum of $2,000,000 par value of this new 
stock was used in retiring the $2,000,-
000 first preferred 6 per cent cumulative 
stock of the company together with the 
accrued and unpaid dividends thereon 
aggregating $30.50 per share. The re­
mainder of $500,000 par value of the 
new first preferred 8 per cent cumula­
tive stock, series of 1922, was sold for 
cash ·at par, and the proceeds placed in 
the treasury of the company to be used 
or applied only for the acquisition or 
construction of new and additional prop­
erty, or reimbursing the company for 
expenditures already made for new con­
struction. 

GEORGIA RAILWAY & POWER COMPANY AND LEASED AND SUBSIDIARY CO:-.IPANIES 

Income Statement 

1921 
gperating revenues. . . . . .. . . . . . . . . . . . . . . . .. . . . . . . $14,080,903 

perating expenses . . .. . .. .. ... . .......... .. ... .. 8,476,795 

Net operating revenue, . .... .. ... .. .. ... .. .. . 
Less taxes . ...... ... ... ..... . .. .. ... .. .. . . .. 

Of.her in~ome . . . . .......... .. . .... .. . . . .... . .. .. 

Gross income ....... . .... . .... . .... . ... . ... . 
Bo~s- interest an~ rental dividends of leased and sub-

et 1ary companies .................... . ........ . 

Oth~rin~erest of leased and subsidiary companies . .... 
Ext1~1~hment of d~count on securities of leased and 
. eu rud,ary comparuea ................ . ..... . ... . 

Bond interest Georgia Railwa)'. & Power Company ... . 

lnt~rest on notes Geor,ia Railway & Po"(•: Company. 
E:r:tmgulshment of dIBcount on accur1t1es Georgia 

$158, i26 

9,287 

$221,239 

$5,604, I 08 
916,765 

$4,687.343 
350,921 

$5,038,264 

1,679,228 

$3,359,036 

$167,413 

$3,191,623 
655,017 

$2,536,606 

Railway & Power Company ... ... .. .•....... . ... 88,903 310.142 

Net income for the year before depreciation and 
dividends .......... .. .................... .. .. . $2,226,464 

1922 
$14,449,497 

9,130,345 

$5,319,152 
952,188 

$4,366,964 
417,190 

$4,784,154 

1,694,311 

$185,869 
$3,089,843 

9,661 195,530 

$2,894,313 
888,350 

$26,744 
$2,005,963 

62,175 88,919 

$1,917,044 
NOTE: As atated in the text of the ~port $354,51 O must be added to the "Net Income" for 1922, as 

ab own above, to make a true coruparison with 1921, resulting in "Net Income" for 1922 on tbe basis of actual 
exl>';nditures for operations of $2,271,553 compared to $2,226,464 for 1921. 

Under the terms of sinking fund pro­
visions of the respective mortgages, the 
total sinking fund requirements for the 
year were $253,042. 

On Dec. 31, 1922, the total mileage of 
railroad tracks (on a single-track basis) 
owned or leased and controlled and oper­
ated by this company, including the 
mileage in Gainesville, Ga., was 247.303. 

During the year 1922 the company 
placed an order for twenty city-type 
electric railway double-end pre-payment 
passenger cars with a seating capacity 
of forty-eight passengers each at an ag­
gregate cost of $256,000. These cars 
have all been delivered and are now in 
service. 

During 1922 the company transported 
94,208,490 passengers, as against 93,-
557,131 in 1921. 

Alabama Company Revalued 
at $29,000,000 

The valuation of the Alabama Power 
Company properties was recently fixe::I 
by the Public Service Commission for 
rate-making purposes at $29,000,000. 
This order supersedes the order issued 
by a majority of the commission on 
Dec. 13, 1922, which fixed the valua­
tion at $33,843,252. The order of last 
December never became effective, hav­
ing been suspended pending applica­
tion by the Alabama Mining institute 
for a rehearing. 

The revaluation places the properties 
at $4,943,252 less than the original val­
uation as made by Associate Commis­
sioners Cooper and Gaillard before 
leaving office. In reaching the new 
valuation the commission considered the 
evidence submitted in the original hear­
ing and made new investigations into 
the various phases of the case. 

The new valuation, which covers all 
property of the company as of June 
30, 1920, plus property acquired since 
that time, including the utilities of 
Montgomery, is $15,000,000 less than 
the final valuation placed by Hagenah 
& Erickson. engineers. who made an in­
ventory and appraisal of the property 
for the commission after the valuation 
case was docketed in 1920. Their orig­
inal report placed the valuation at 
approximately $47,000,000. Later, con­
ferences between them and I. F. Mc­
Donnell, engineer for the comm1ss10n, 
caused a reduction of the valuation to 
approximately $44,000,444. A check 
was then made by Mr. McDonnell of the 
valuation recommended by Hagenah & 
Erickson and of the valuation of Morris 
Knowles, who was employed by large 
consumers of power, and his recom­
mendation was the establishment of the 
$29,000,000 valuation. The order states 
that the above valuation included the 
sum of $1,500,000 working capital and 
$3 ,750,000 as going concern value. 

Before the valuation can become final 
sixty days must elapse for protest. 
Upon the expiration of sixty days, un­
less protest is filed, the valuation fixed 
becomes final. Governor William W. 
Brandon stated the valuation arrived at 
had his full approval and was in line 
with his own ideas as to the fair value. 
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Receivership Ends 
Brooklyn-1\lanhattan Transit Corpora­

tion Starts Operation-Tlie:i.den 
Heads New Company 

The receivership of the Brook1.,n 
Rapid Transit Company, with the excep 
tion of certain formalities affectir.g the 
surface lines, was terminated on June 
14, when Judge Mayer of the Federal 
District Court ordered turning over the 
properties to the r ewly organizerl 
Brooklyn-Manhattan Transit Cort>0r'l­
tion. The new company began operation 
it midnight, but the receiver will oper­
ate the surface lines for a few days. 

The officers of the new company are: 
Gerhard M. Dahl, chairman of the 
executive committee; Albert H. Wiggin, 
chairman of the finance committee; 
William S. Menden, president; George 
D. Yeomans, vice-president and general 
counsel; Howard Abel, comptroller. The 
offices of secretary and treasurer have 
not as yet been filled. J. H. Bennington, 
who has been in charge of the depart­
ment of real estate and taxes under 
the receiver, will be continued in the 
same capacity with the new company. 

The board of directors includes three 
members named by the Transit Com­
mission to represent the public. This is 
in accordance with the reorganization 
plan. These men are: Travis H. Whit­
ney, former Public Service Commis­
sioner; Alfred E. Marling, former pres­
ident Chamber of Commerce, New York, 
and Robert A. Shaw, formerly chairman 
transit committee, Brooklyn Chamber of 
Commerce. The other directors are: 
Arthur S. Somers, president Brooklyn 
Chamber of Commerce; Charles A. 
Boody, president People's Trust Com­
pany; J. Sherlock Davis, president 
Cross, Austin & Ireland and former 
president Brooklyn Chamber of Com­
merce; James H. Post of B. H. Howell 
Sons & Company; William H. Johns, 
president George Batten Company and 
former president of Queens Chamber of 
Commerce; William H. English, director 
Brooklyn Trust Company; William S. 
Menden, president Brooklyn-Manhattan 
Tra~sit Corporation; Albert H. Wiggin, 
president Chase National Bank; Fred­
erick- Strauss of J. & W. Seligman & 
Company; Matthew C. Brush, president 
American International Corporation; 
Charles S. Sargent, Jr., of Kidder, Pea­
body & Company; Gerhard 1\1. Dahl, of 
Hayden, Stone & Company and George 
S. Franklin of Cotton & Franklin. 

Prior to Judge Mayer's action dis­
solving the receivership, Lindley M. 
Garrison, receiver of the Brooklyn 
Rapid Transit Company, presented his 
final report on the transactions of the 
receivership. Mr. Garrison took occa­
sion to thank the court for its splendid 
co-operation, which was reflected in the 
comparatively short time within which 
the intricate matter was brought to a 
conclusion. Further, that only those 
matters which absolutely necessitated it 
were brought before a master and so the 
seven receiverships involved had only 
incurred a relatively small expense for 
master's fees. He also thanked the able 
counsel and then acknowledged the help 

which General Manager William S. 
Menden and heads of the different de­
partments gave to the work. 

The salient facts brought out in the 
report included the following: 

J'.pproximately $26,000.000 has been spent 
on the rapid transit lines for new con­
struction and the purchase ot equipment. 

Approximately :U.600.000 has been ex­
pended on the surface lines tor track re­
construction, car reconstruction and new 
, ars. 

The Brooklyn Rapid Transit receiver has 
sr~rt 01..: ot earnings upward of $3,700,000 
on the construction of the \Vllllamsburg 
power pla::t. 

Power bills In arrears owing by the sur­
tacP comp., nles In receivership In the total 
amount of $1.710,799 have been paid. 

T.ues In arrears In the amount of up­
ward ot $3,000 000, as of Nov. 30, 1920. 
have been paid i..nd all current taxes levied 
have been paid. except tor contested Items. 

4.40 miles of company owned rapid tran­
sit !Ines under construction at the begin­
ning of the recelYershlp have been com­
pleted and placed In operation. 30.095 
miles ot city owned trackage has been com­
pleted during the receivership and the com­
pany has equipped and placed the same In 
operation. Arrangement has also recently 
been made tor joint operation over 12.20 
miles of track on the Corona and Astoria 
elevated extensions in Queens. and this 
operation has been commenced. 

The total number ot revenue passengers 
carried by the rapid transit lines has shown 
a constant and substantial Increase as 
shown by the following yearly totals: 1918, 
280,295,281; 1919. 330,256.192; 1920. 393 -
778,883; 1921, 431,108,837: 1922, 459,049,-
609. 

The total number of revenue passengers 
carried on the surface lines (including the 
Brooklyn City Railroad) has likewise shown 
a substantial Increase as shown by the fol­
lowing yearly totals: 1918. 320,370,317; 
1919, 398,199,316; 1920, 402,647,343; 1921, 
449,795,980; 1922, 465,865,137. 

The receivership surface llnes purchased 
ninety-two new safety cars and forty-six 
new trail cars during the receivership. 

150 old type surface cars have been re­
constructed into cars of the safety type so 
they can be operated by one man. 

During the year 1922 approximately 17 
miles of surface trackage of the receivership 
l!nes was reconstructed at a cost of $650 -
000, and approximately an equal amount ot 
reconstruction work is under way during 
the present year. 

400 new cars tor the rapid transit lines 
have been purchased and placed in opera­
tion during the receh·ershlp at an approxi­
mate cost of $10,000,000. 

lncrease in Service. In 1919, 140,000 
car-miles were operated on the rapid tran­
sit !Ines dally. At the present time ap­
proximately 200,000 car-miles are operated 
dally, an increased service of approximately 
43 per cent during receivership. lf seat­
ml!es are taken! It shows a still greater In­
crease of serv ce. The total number of 
seat-miles for 1918 was ~.945.480,124, as 
compared In 1922 with 4,528,515,520, ap­
proximately a 50 per cent Increase In the 
number of seats furnished for passengers to 
ride 1 mile. 

The increased service furnished by the 
system has been made possible largely 
through Improved operating methods and 
labor-saving economies and without any 
marked Increase In the number of em­
ployees. 

At the outset ot the receivership, there 
were 4.532 suits and claims against the 
companies for tort damage, with respect to 
which 3,106 claims were flied with the re­
ceiver for an aggregate amount claimed of 
$21,01?,328. Ot these claims 2,950 have 
been ltquldated either by trial or by agree­
ment tor a total liability of $2 030 775 
Only 121 remain undisposed of tor' an 'esu: 
mated hability of $65,295. ' 

A total of 1,034 ·claims tor money due 
upon C<Jntract, prior to receivership, were 
flied with the recel\·er for an aggregate 
amount claimed of $6,184,822. \V!th the 
exception of fifty-nine claims all of these 
have been satlstactoril)· disposed of by liti­
gation or by agreement. 

Net Income $451,000 
The Springfield, Mass., Street Rail­

way's annual report shows operating 
revenue of $3,409,436 in 1922, as against 
$3,428,334 in 1921; operating expenses 
of $2,685,586 in 1922, as against $2,957,-
404 in 1921. The decrease in the first 
instance was $18,898, and the decrease 

in the second instance was $271,818. 
After payment of taxes and interest on 
funded and unfunded debt, the net in­
come was $451,000, out of which a 5 
per cent dividend was paid, against a 
net income of $264,766 in 1921. 

During 1922, the report shows $169,-
000 was spent on additions and renewals 
in the roadway, tracks, structures and 
car equipment. The amount spent for 
track and maintenance is shown to be 
$26,000 more in 1922 than in 1921. The 
number of passengers carried in 1922 
was 49,'544,902, an increase of 208,980 
over 1921. Car-miles operated in 1922 
totaled 6,939,524, a decrease of 88,168 
from 1921. 

The fact that operating revenue was 
less, although the number of passengers 
was greater in 1922 than in 1921, is 
explained on the ground that a greater 
Pumber rode on special rate tickets in 
1922. 

$2,261,340 Increase in Toledo 
Tax Protested 

The State Tax Commission has ra ised 
the valuation of the properties of the 
Community Traction Company, Toledo, 
to $7,252,940, or $2,261,340 more than 
last year. This is an increase of 45.8 
per cent in one year and brings the 
total up to 94.25 per cent of the valua­
tion as fixed under the franchise ordi­
nance. 

The car riders are now paying a tax 
equivalent to 0.36 cent per fare. If the 
increase stands it ,vill boost it to ap­
proximately a half cent per fare. 

The sinking fund presents another 
tax problem. Money in the fund is 
really the property of the city as it 
goes to retire bonds, after which equiva­
lent common stock is issued in the name 
of the city. The company has no con­
trol over the funds. However, they 
are taxed as company funds . The cash 
in the fund is taxed in Ohio as an 
operating fund, then the honds to be 
retired are taxed, and under the New 
York Jaws the money actually in the 
hands of the trustee is taxed by that . 
state. Cash in the fund is taxed three 
times and bonds retired and property 
owned by the city are taxed once. 
There are now $364,000 of the bonds 
retired and equal amount of common 
stock issued to the city and $120,761 in 
cash in the fund on May 1. The state 
tax commission has refused to make 
any concession on this item. 

The boost in valuation is believed to 
be a discrimination against utilities. 
All property in the state is by law sup­
posed to be taxed "according to its true 
value in money and at a uniform rate." 
However, real estate in Toledo is 
assessed at about 60 per cent of its 
full value. Other counties vary from 
this ratio. To tax a public utility on an 
assessed valuation of 95 per cent and 
other property only 60 or 75 per cent 
is discrimination in the view of the 
street railway board and commissioner. 

Commissioner Cann and Assistant 
City Law Director Dodd appeared be­
fore the State Tax Commission recently 
to protest the valuation. 
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Report on Traction Fund 
Chicago Fund Totaled $28,438,295 on 

Jan. 1-1\lay Accept the Payments 
Refused by l\layor Thompson 

The status of the city of Chicago's 
traction fund, accumulated by the col­
lection of 55 per cent of the net earn­
ings of the Chicago Surface Lines by 
the municipality under the terms of 
the 1907 ordinance, is outlined in a 
recent report by City Comptroller 
Martin J. O'Brien. This fund was 
created to be used ultimately for sub­
way construction. 

The report shows that the traction 
fund totaled $28,438,295 on Jan. 1, 
1923, and that payments aggregating 
$8,189,128 had been offered to the city 
by the companies during the last four 
years of Mayor Thompson's adminis­
tration, but were refused by Former 
Mayor Thompson on the theory that 
these would impair his efforts to have 
the companies' franchises declared void 
by the courts. By this refusal it is 
estimated that the city sacrificed 
$640,000 in interest. 

Comptroller O'Brien's report shows 
that the Chicago City Railway paid 
$8,745,716 into the traction fund, while 
the Chicago Railways paid $13,665,812. 
The total deposits are $22,411,528, while 
$6,772,163 in interest has been earned 
on the fund. Expenses of investiga­
tions of the local transportation prob­
lem, reports on subway plans and litiga­
tion over fares used up $745,396 of the 
fund. Of this -amount $600,683 was 
spent by the Thompson administration, 
chiefly in connection with litigation. 

Mayor Dever now has under con­
sideration the question of acceptance of 
the payments refused by ,former Mayor 
Thompson. If these are accepted, the 
city's fund will total $36,627,424. 

The traction fund is now a part of the 
city's consolidated investment fund. In­
terest earnings last year totaled 
$1,000,000. The report shows that the 
fund is distributed as follows at pres­
ent: 
Cash................. . ... .. .... .. .. $11.788,779 
Invested in anticipation tax warrants... 3◄ .155,000 
Invested in city of Chicago bonds.. . . . . 3.063,000 
Invested in U.S. Liberty bonds.. . . . . . . 8,860,800 

Detailed information regarding the 
fund will be found in the accompanying 
table. 

Dividends Declared.- The directors of 
the Twin City Rapid Transit Company, 
Minneapolis, Minn., have declared a 
semi-annual dividend of 3 per cent on 
the common stock, payable July 2, to 
holders of record on June 15. Semi­
annual dividends of 2 per cent were paid 
on the common stock on July 1 and 
Dec. 30, 1922. 

Issue Authorized.-The Board of Pub­
lic Utility Commissioners of New Jer­
sey has authorized the Cumberland 
Traction Company, Bridgeton, N. J., to 
issue $24,800 in preferred stock and 
$17,200 in common stock. The proceeds 
of these issues will be used for the ac­
quisition of certain property formerly 
owned by the Bridgeton & Millville 
Traction Company. 

Auction Sales in New York.-At the 
public auction rooms in New York on 
June 13 the following electric railway 
securities were sold: $4,000 Second Ave­
nue Railroad first consolidated 5 per 
cent bonds, due 1948, certificates of de­
posit, $36 lot; $84,000 Washington-Vir­
ginia Railway 6 per cent secured gold 
notes, series A, due Jan. 1, 1922, Jan­
uary, 1922, coupon attached, $85 lot. 

Sale Date Announced. - Albert 
Swartz, Harry A. Dunn and Joseph A. 
Yager, special masters, will sell at pub­
lic auction to the highest bidder on 
June 19, 1923, the property of the 
Toledo & Western Railroad. The sale 
will take place at the railroad station of 
the property in the village of Sylvania, 
Ohio. The sale will be carried out in 
pursuance of the provisions of a decree 
entered in the District Court of the 
United States for the Northern District 
of Ohio, in Toledo, on May 7, 1923. 

Gold Bonds Being Offered.-Baker, 
Young & Company, Blodget & Company 
and Arthur Perry & Company are of­
fering at 98½ and interest to net about 
6.15 per cent $3,000,000 of first mort­
gage 6 per cent, gold bonds of the Du­
buque Electric Company. The bonds 
are dated April 2, 1923, and are due 

STATUS OF CHICAGO'S TRACTION FUND 

-------Deposits of----. 
Chical'io City Chicago 

Year 

ii~: ::::::::: ::::::::: :: ::::: 
l m:::::: ::: :: ::: ::::: :: ::::: 
1912 . ... . .................... . 
1913 ..•. .... .. .... . .... . ...... 
191 ◄ .. ........ ... .... ... ...... . 
1915 . ....... . ................ . 

!!IF •••••••::••••••••••••• 1922 ..... ................ '.' .• . 

Railway Railways 
PaidonApril IOotearhyear 

$675,702 $881, I 06 
52 I ,666 862,782 
◄ 73,942 811,320 
960,075 74◄, 11 O 

I ,0◄ 8,361 821,376 
1,116,163 1,412,870 

842,587 I ,855,205 
872,8◄ 5 1,684,197 
547,680 '·' 16,7◄4 
976,995 1,768,659 
704,411 1,330,940 

5,284 376,498 

Total 
Deposits 
$1,556,809 
1,38◄,◄ 49 
1,285,262 
1,704,185 
1,869,738 
2,529,033 
2,697,792 
2,557,042 
1,664,◄2◄ 
2,7◄5,654 
2,035,352 

381,782 

Interest 
Earnings 

$30,054 
53,361 
79,7 ◄ 7 
99,542 
133,◄ 15 
292, I 03 
293,866 
479,809 
397,23◄ 
434,220 
765,681 
837,◄◄4 
891.827 
983,8◄ 7 

1,000,005 

$8.745,716 $13,665,812 $22,411,528 $6,772,162 
Totalfund balance as of Jan. I, 1923 ... . .......... . ........ .. ......... .. .. .. ... .. .. .. . 

These amounts tendered and not accepted: 
1920.. .. ........ . . .... . . . • . . . . . $◄◄ 2, 990 $1,004,362 
1921...... ... .. ............ .. . 737,989 1,406,626 
1922........... ... ... .. .. ... .. 1,075,744 1,858,367 
1923..... .. . . . . .. . . .. .. . . . . . . • 552,654 I, 110,392 
Total unaccepted ... . ...... . .. . .. . . ... .. .. . .... ..... ... . . ... . 

$ l,4◄ 7, 352 
2,144,616 
2,93◄, 112 
1,663,046 
8,189,12 

Expenses 
Paid 

.. "i◄0

, ◄ 6i 
66,201 
51 ,418 

2,450 

· 'io·i.sili 
76,820 
14,764 
22,331 

181 ,221 
43,872 
57,790 

$745,396 
$28, ◄ 38,295 

April 1, 1942. The purpose of the issue 
will be to discharge all present funded 
debt and for other corporate purposes. 
The company has at present outstanding 
$2,445,000 first mortgage 5 per cent 
bonds due June 1, 1925, and $111,000 
8 per cent notes due Sept. 1, 1923. 

Taylor, Engineer, on Norfolk Valua­
tion. - In the issue of the ELECTRIC 
RAlLWAY JOURNAL for May 28, page 
902, Edwin Wortham was credited as 
being author of a valuation report of 
the Norfolk Street Railway property of 
the Virginia Railway & Power Com­
pany. This information was received 
from a correspondent whose work is 
dependable. In this instance the in­
formation given him seems to have 
been incorrect. Credit for preparation 
of the report should have been given to 
Walter H. Taylor, 3d, City Engineer of 
Norfolk, while Mr. Wortham acted as 
assistant. 

Sale Decreed by Court.-All the tan­
gible assets, charters, leases and rights 
of the Portsmouth, Dover & York Street 
Railway, Portsmouth, N. H., which 
ceased operation several weeks ago, will 
be sold at Alfred on June 30. The sale 
was decreed by Judge Clarence Hale 
in the United States District Court. 
Philip G. Clifford has been appointed 
special master. For the past six years 
the property has been operated by 
Willis G. Meloon, as receiver. Recent 
efforts to reorganize and rehabilitate the 
road failed and nothing was left but 
to petition the court to terminate the 
affairs of the company. 

Enters Order for Sale.-Judge Evan 
Evans of the United States Circuit 
·court, sitting in Chicago, has entered 
an order for the sale of the Aurora, 
Elgin & Chicago Railroad properties, 
consisting ,of the Aurora and Elgin 
city lines and interurban lines oper­
ating in the Fox River valley. The 
order was issued on application of 
holders of $1,546,000 bonds of the Elgin, 
Aurora & Southern Traction Company, 
from which the Aurora, Elgin & Chi­
cago company developed. Holders of 
the bonds are three Cleveland banks. 
The sale, it is expected, will result in 
a refinancing of the lines, which have 
just been voted new twenty-year fran­
chises in Aurora -and Elgin. 

l\lust Pay to Manhattan Stockholders. 
-Frank Hedley, president Interborough 
Rapid Transit Company, recently an­
nounced that the Interhorough board 
had determined that the net earnings 
applicable to the Manhattan rental for 
the quarter ending June 30, 1923, 
amounted to 60 cents a share and the 
rental was ordered paid to Manhattan 
stockholders at that rate on July 1, 
1923. The Interborough failed to earn 
the full 3 per cent for Manhattan 
rental as reduced from 7 per cent by ap­
proximately $90,000 for the year, hence 
the payment of 60 cents a share instead 
of 75 cents which would be the amount 
payable at 3 per cent if earned. The 
deficit, however, Mr. Hedley said was 
cumulative and would have to he paid in 
the future if and when earned. 
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Traffic and Transportation 

Eight-Cent Fare in Jersey 
Judge Haight Reports on C-Ontro\'ersy 

Between the Railway and Com­
missioners-Will Appeal 

Another chapter in a fight lasting 
almost five years was terminated on 
June 9 when former Judge Thomas G. 
Haight, as special master, affirmed the 
8-cent fare with 1 cent for transfers 
on the lines of the Public Service Rail­
way, Newark, N. J. Judge Haight also 
recommended that the fare be authori­
tatively declared effective. Since the 
fall of 1921 this has· been the rate 
charged by the company in various 
parts of the state, although it has been 
opposed by the Board of Public Utility 
Commissioners. The fight of the Jer­
sey City Commission will be carried to 
the Supreme Court of the United States 
following a resolution offered by Frank 
Hague, Mayor, and adopted by the com­
mission on June 12. 

FIRST APPLICATION FOR INCREASE 
IN 1918 

The controversy between the Public 
Service Railway and its subsidiary 
traction companies on the one side and 
the Board of Public Utility Commis­
sioners with several New Jersey cities 
on the other side dates back to 1918, 
when the company, owing to the in­
creased costs of operation, brought 
about by war conditions, applied to the 
commission for permission to charge 1 
cent for transfers in addition to the 
5-cent fare then in effect. This was 
approved, as was a second application, 
a year later, for further increases to a· 
7-cent fare and a 2-cent transfer charge. 

On July 15, 1921, the commission de-· 
nied a third request for an increase by 
the company to a 10-cent fare without 
charge for transfers. The commission 
held that the increase was not justified 
by the costs of operation and decreed 
that the "seven-two" rate be continued. 

The company appealed to the Federal 
Court, alleging that the continuance of 
the 7-cent fare with a 2-eent transfer 
rate was confiscatory and invaded its 
property rights, and sought to ob­
tain an injunction to restrain the 
commission from preventing it from 
putting its proposed 10-cent fare into 
effect. The commission was restrained 
temporarily by the court, on condition 
that the company would charge a fare 
not exceeding 8 cents and 1 cent for 
initial transfers. The appointment of 
Judge Haight as special master fol­
lowed. 

DIFFERENCES OVER VALUATION 

The chief point of difference in the 
testimony before Judge Haight was on 
the question of the valuation of the 
company's properties. The commission 
had fix~d it at approximately $82,000,-
000, while the company contended that 

the true value was in the neighborhood 
of $200,000,000. 

Experts testifying for both sides esti­
mated the value of the property at 
from $65,000,000 to $135,000,000. In his 
report Judge Haight fixed about $110,-
000,000 as a fair valuation of the com­
pany's holding. He based this upon an 
estimate of the cost of reproduction, 
new, at present prices, less depreciation 
of $98,291,563 for the company's phys­
ical property, $8,000,000 for the power 
lease or contract and $5,500,000 for 
going value, or a total of $111,791,563. 

In his report Judge Haight said: 
As I have round that the rate or tare 

fixed by the Board or Public Utility Com­
mlssloners Is confiscatory. I am constrained, 
or course, to recommend that a decree be 
entered restralnlng the board from puttlng 
It Into effect or from e·nrorclng or attempt­
Ing to enforce the orders or the rate. It 
the effect or such a decree will be, as sug­
gested In Judge ,voolley's oplnlon, to re­
establish a prior and lower rate· of fare, 
then. or course. the decree should also 
prevent the putting Into effect or enforce­
ment or any such lower rate. 

The plaintiff has also prayed ln Its blll 
ot complalnt tor an Injunction restralnlng 
the board from preventlng the plalntltt from 
putting Into effect and collecting a rate 
or tare or 10 cents for adult passengers, 
without charge for transfers. I do not 
think that the court ~hould attempt to 
pass on that question, or attempt to decide 
what rate or tare In excess of that pre­
scribed by the before-mentloned orders or 
the board would produce the necessary fair 
return, tor to do so would be In effect to 
Indulge In rate-making, 

It It ls eventually determined by thls 
court or the Supreme Court, on appeal, that 
the rate fixed by the Board ot Pub!!c Ut!l­
lty Commlssloners Is confiscatory, It will be 
necessary tor the board to prescribe a new 
rate or tare. It Is, of course, not to be 
doubted that the board will fix a proper 
rate of tare based upon the valuation and 
rate of return which this court or the 
Supreme Court, on appeal, may eventually 
determine Is proper In order to avoid con­
fiscatlon. 

Copies of the report were forwarded 
to Trenton to the three Federal judges 
comprising the special tribunal selected 
to adjudicate the fight and who ap­
pointed Judge Haight to take testimony. 

New Employees in DaJJas WiJJ 
Have Trained Instru~tors 

According to new plans being worked 
out by the employment and training 
department of the Dallas Railway, in­
structors in that department will take 
a standardized course in methods of 
teaching new employees. Supervision 
over this department has been given 
to C. J. Crampton, superintendent of 
the efficiency department. l\Ir. Cramp­
ton will be assisted by Inspector A. E. 
Harris, who has been loop inspector. 
Mr. Harris will retain his rank and 
title as inspector and assume the duties 
of chief instructor for the present. 

Several students are now taking the 
course and it is likely that no new men 
will be employed by the railway for 
some time to come. Just at present 
there is a larg,. number of applicants 
for employment. and due to this con­
dition the employment department ad­
vises that men be not encouraged to 
seek employment. 

Seven Cents in Norfolk 
Corporation Commission Fixes Higher 

Fare Temporarily--Jitney Compe­
tition Figures Largely in Order 

Without deciding the value of the 
property of the Virginia Railway & 
Power Company in the city of Norfolk, 
South Norfolk and Norfolk County, the 
Virginia State Corporation Commission 
has issued an order increasing the fare 
on the company's Norfolk division from 
6 to 7 cents, four tokens for a quarter. 
Major Alexander Forward, the commis­
sioner in charge of public utility work, 
increased the fare on noting that under 
either the valuation claimed by the city 
of Norfolk, or that claimed by the com­
pany, a higher fare was justifiable. 

The valuation claimed by the company 
is about $10,500,000, while the city's ap­
proximate value is $6,150,000. In Nor­
folk it is generally believed that the 
decision of the Corporation Commission 
may mean an even higher fare, as the 
token fare would be only about 61 cents 
a passenger. 

In the 7-cent fare order the testimony 
of the Virginia Railway & Power Com­
pany is cited that jitneys handled 25 
per cent of the traffic in Norfolk and at 
Richmond only IO per cent. Attention 
was also called to the admission of 
Walter H. Taylor, director of public 
works, chief witness for the city at the 
hearings, that there were some jitney 
lines in Norfolk in unfair competition 
with the cars of the traction company. 
Further, that jitney owners were not 
required to contribute to street paving, 
that the buses operated only in well 
settled sections and that they were per­
mitted to charge a fare higher than on 
the street cars: 

An important part of the order con­
cerned the 3 per cent depreciation re­
serve set ·aside by the company from its 
earnings. However, the commission 
purposely withheld opinion as to the 
methods used in calculating deprecia­
tion, but said "it is certain that any 
adjustment thereof that might be made 
would not involve a sufficient amount in 
the Norfolk street railway system to 
result in bringing the return up to a 
fair amount even on the basis of valua­
tion presented by the city. 

The matter of the Norfolk fare has 
been under discussion for some time. 
Some facts about the situation were re­
cently brought out in a letter to the 
editor of the Ledger-Dispatch entitled 
"Street Car Fares," by T. Norman 
Jones, Jr., general manager of the Nor­
folk division. His letter takes the form 
of a reply to some comment in the paper 
on the comparative cost of bus and elec­
tric car operation, which said, among 
other things: "Gradually the street 
railway fares have been increasing and 

· now the Virginia Railway & Power 
Company wants in Norfolk a fare that 
is equal to that of the motor-bus lines." 

l\lr. Jones referred to the jitney com­
petition which the city had permitted to 
grow and said that financial results 
would be very different if jitneys were 
taken out of territory which for the 
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most part had been developed- by his 
company and were confined to territory 
which the company did not serve. His 
analysis of the situation brought out 
the following: 

The longest haul on a motor bus line In 
Norfolk for one fare (no transfer privilege) 
Is approximately 4.8 miles. 

The longest haul on street cars In Nor ­
folk for one fare without tra nsfer s ts a p­
proximately 5.5 miles. The longes t ha ul, 
mcludlng the use of a free tra nsfer, ts 
approximately 9.5 mtles. 

The average of the one-way distances 
traversed by Jitney routes In Norfolk. exclu­
sive of the second zone on the Na val Ba se 
Jitney line, ts approxima tely 3.3 miles . 

The average of one-zone fare routes on 
street cars In Norfolk, exclus ive ot' second 
and third zones, whtcn do not tra ns fe r to 
each other, and exclusive of the shuttle line 
in Berkley, carrying with It second tra nsfer 
privtlege, is 4.05 mlles , without tra nsfers . 
,v1th transfer prtv!lege a person ca n tra vel 
varying distances up to a maximum of 9.48 
miles for one fare. 

The average fa re collected on the s treet 
cars, exclusive of fr ee transporta tion for 
company employees and policem en a nd fire­
men In the city service, but Including free 
transfer passengers for three months J a n 
1 to lllarch 31, 1923, Is .0513 cent. ' · 

The Corporation Commission of Vir­
ginia, under the new statutes and re­
cently compiled Code of Virginia is 
placed in charge of all electric st~eet 
railway systems in the state whose 
franchises have been granted since the 
code was compiled. · Realizing that the 
Corporation Commission has become the 
rate-making body of the state, Norfolk 
has twice petitioned that body to set the 
fare in Norfolk. 

The city attorney has been asked to 
render the Council an opinion on the 
power of the Council as a rate-making 
body should a blanket franchise be 
granted and no action will be taken on 
the company's petition until this opin­
ion is in hand. 

it secures permits from the local author­
ities. It has already secured a permit 
from Stoneham and has filed applica­
tions for permits in Woburn, Wakefield, 
Reading and Burlington. 

Jitney Regulatory Ordinance 
Introduced in Terre Haute 

The first regulatory jitney ordinance 
including many stringent provisions for 
the operation of jitneys was introduced 
to the City Council of Terre Haute, 
Ind., on June 7. If the ordinance is 
passed jitneys will be barred from 
streets on which electric railway cars 
operate. This wiU put an end to the 
accumulation of jitneys in parking 
spaces on Wabash Avenue. 

According to the ordinance as drafted, 
when the jitney operator applies to the 
city ,comptroller for a license he mus t 
state, besides his own name and address, 
the names of all persons outside of 
himself who will be liable to operate 
the car. 

No person under eighteen years of 
age will be allowed to drive a jitney nor 
one who is not physically fit . No per­
son who has been convicted more than 
twice for violating the speed law nor 
one who has been convicted of trans­
porting liquor or any other offense in 
connection with an automobile will be 
licensed. 

With the application must be stated 
the route . which the applicant expects 
to drive, and the hours which he in­
tends driving. The time limit for one 
day is nine hours of continuous driv­
ing. The yearly fees for cars used as 
jitneys will be $15 for cars carrying 

Eastern Massachusetts Wants 
Operate Buses in and Out 

of Woburn 

to five passengers including the driver, 
$25 for cars carrying more than five 
and less than eight including the driver, 
and ,as for cars carrying more than 
seven, including the driver. 

A bond of $20,000 will be required of 
the driver if his car carries more than 

seven passengers. For failing to com­
ply with the ordinance and its provi­
sions the driver is liable to have his 
license revoked and upon conviction 
is liable to any punishment not to ex­
ceed $300 and costs and 180 days im­
prisonment. 

The ordinance was referred to the 
committee on ordinance. The ordinance 
refers only to vehicles carrying passen­
gers over fixed routes inside of the 
city. The regulations have nothing to 
do with hotel buses, cabs or taxis 
charging fares of not less than 25 cents. 

New Fare Plait in Bellingham 
The Puget Sound Power & Light Com­

pany, operating the railway system in 
Bellingham, Wash., on May 31 an­
nounced that the experimental tariff 
of twenty tickets for $1 was discon­
tinued and a new experimental plan of 
selling four tickets for 25 cents or six­
teen tickets for $1 placed in effect for 
ninety •days. The company announced 
that the reason for discontinuing the 
lower tariff was that the increase in 
return was not sufficient and that the 
company was losing steadily on the fare. 
The City Council permitted the company 
to introduce the new tariff, but Mayor 
E. T. Mathes sent a letter to the Public 
Service Commission at Olympia protest­
ing the higher car fare and suggesting 
that "to the minds of a great number 
of citizens the evidence is not conclu­
sive that the cost of maintenance (under 
the 5-cent fare) has been readjusted to 
meet the new conditions, and the opin­
ion is held that other phases of the 
question might well be considered before 
a permanent advance in rates is or­
dered." The Mayor also asks that the 
commission order an extension of the 
Meridian Street car line to the entrance 
of Cornwall Park, and if this could not 
be profitably made, he suggests that 
auto bus service might meet the need. 

The Eastern Massachusetts Street 
Railway, Boston, Mass., is negotiating 
with the Woburn-Reading Bus Com­
pany, Inc., for the purchase of its good 
will and equipment in Woburn, Stone­
ham, Reading, Wakefield, Burlington 
and Billerica. The bus company was 
started some years ago when the East­
ern Massachusetts abandoned the tracks 
in these cities and towns, and is oper­
ating bus lines out of Woburn to Read­
ing, to Billerica and Burlington, and 
from Reading to Wakefield. Now the 
Eastern Massachusetts is willing to re­
claim the territory, to continue the bus 
lines already. established and perhaps 
operate others as feeders of its trolley 
system. 

Utah Power & Light Safety First Window Display 

John F. Lovell, who organized and 
owns the Woburn-Reading Bus Com­
pany, has recently taken over the ter­
ritory which the Concord, Maynard & 
Hudson Street Railway, a bankrupt 
road, abandoned, and he intends to give 
more personal attention to that field if 
he can reach an agreement with the 
Eastern Massachusetts Street Railway, 
relieving him of the jitney service in 
and out of Woburn. 

State authority has been granted to 
the Eastern Massachusetts to operate 
bus lines in any part of Massachusetts 
within the reach of its system, provided 

A very effective "Safety First" win­
dow display was exhibited by the Utah 
Power & Light Company at Salt Lake 
City during Nat:onal Safety Week, 
from June 4 to 9 inclusive. 

A miniature locomotive, electric street 

car and two automobiles were shown ap­
proaching a railroad crossing. Consider­
able interest and attention were at­
tracted by the display, which offered a 
very impressive visual'zation of the dis­
astrous results of such situations. 
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Eight Cents in Youngstown 
Fares on the lines of the Youngstown 

Municipal Railway were advanced on 
June 11 to 8 cents or seven tickets for 
50 cents. The fare increase was an­
nounced on June 9, when Commissioner 
Engle received official word from the 
company. In making the announcement 
G. T. Seely, president and general man­
ager of the company, stated that if 
jitneys were eliminated it would be pos­
sible to reduce fares as well as supply 
ample additional bus and car service. 
However, on June 11 the ordinance giv­
ing the safety director power to bar 
jitneys from the congested district was 
again tabled for one week. 

The weekly pass in Youngstown was 
discontinued on April 1. The new rate 
of fare adopted for a trial period was 
7 cents cash, three tickets for 20 cents, 
and 1 cent for a transfer. The rate 
previously in effect was 9 cents cash, 
six tickets for 50 cents, 1 cent for a 
transfer and an unlimited ride weekly 
pass for $1.25. Youngstown's fare 
troubles have been followed in the 
ELECTRIC RAILWAY JOURNAL. 

Know Your Buses-New York's 
Conception of Education 

If concentration on something desired 
spells attainment, then inhabitants of 
New York will be transported by buses 
and buses only in the near future. In 
the twenty-fifth anniversary of the con­
solidation of Greater New York the 
city finds another opportunity to extol 
this method of transportation as a con­
tribution to the present welfare and 
future development of the city. At the 
Municipal Education Exposition now 
going on at the Grand Central Palace 
the Department of Plant and Structures 
is enjoying a respite from the labors of 
bridge and highway construction and is 
reveling in the statistical feats which 
are placarded on the wall for the con­
solation and edification of the city trac­
tion magnates and the small town bus 
promoters who are celebrating the quar­
ter century mark of Greater New York. 

Here are some things the department 
says about the motor bus: Under munic­
ipal ownership and operation they 
would be profitable to the city. On the 
basis of 100 buses on a 5-cent fare there 
is an estimated daily profit of $376.80, 
or an annual profit of $137,532. There 
are many reasons why the motor bus 
will aid in solving serious street conges­
tion and one of these is that the bus 
would eliminate the safety zones, thus 
leaving in the roadway additional space 
for traffic. In addition is is said that 
the bus is more economical than the 
street cars, the only capital charges 
being the bus and garage. Further, 
the bus renders better service because 
it meets with no delay because of traffic 
blocks and is not put out of service by 
the closing of streets and numerous 
other causes. 

Though the department is partial to 
the bus, it can't be said that it doesn't 
recognize electric railway transporta­
tion, trackless trolleys, etc., for it shows 

at the exhibit pictures of trackless trol­
leys being operated under its own 
supervision. Then, too, there is quite 
some display of street car appliances 
and appurtenances. There are models of 
the various types of motors on the ele­
vated, surface and subway cars, includ­
ing safety car motors, a model stand­
ard trolley base, and lightining protec­
tion equipment for street railway cars 
and for trackless trolleys. 

The booth in charge of the Depart­
ment of Plant and Structures has one 
of the most interesting displays at the 
exposition, which includes the activities 
and aims of every New York City de­
partment. 

Last Minute Ruling by Commis­
sion Prevents Fare Rise 

in Buffalo 
Eleventh hour notice was served on 

the International Railway, Buffalo, by 
the Public Service Commission that it 
could not put into effect the proposed 
8-cent fare on the local lines of the 
company in Buffalo. The International 
had planned to make the 8-cent fare 
effective at midnight June 8 or thirty 
days after formal notice of the proposed 
increase had been filed with the Public 
Service Commission. The commission 
has suspended the proposed fare in­
crease for 120 days. In its order sus­
pending the fare increase, the commis­
sion held that it would be unjust to the 
public to allow a fare increase at this 
time, inasmuch as the rate proceeding 
is now pending before the commission. 
This proceeding was brought ' by the 
city to force the return of the 5-cent 
fare. The fare fa now 7 cents on local 
lines or four tokens for 25 cents. The 
company proposed to charge 8 cents 
or four tokens for 30 cents. 

In announcing its plan to charge an 
8-cent fare, the International is charged 
by the municipal authorities with ignor­
ing the new law just signed by Gov­
ernor Smith which prevents public util­
ity corporations from raising its rates 
until after a hearing has been held by ' 
the Public Service Commission and a 
decision has been handed down by that 
board. This law was referred to in the 
ELECTRIC RAILWAY JOURNAL, issue of 
June 9. The International acted under 
a former law which allows public utility 
companies to file notice of the proposed 
advance and put it into effect after 
thirty days upon one-day notice to the 
public, providing the increase is not 
suspended by the Public Service Com­
mission. 

The city law department stood ready 
to apply to the courts for an injunction 
restraining the railway from putting 
into effect the 8-cent fare, if the Public 
Service Commission had not acted 
within a few hours. 

The decision of the commission in 
suspending the proposed increase was 
received from Albany twelve hours be­
fore the increase was to have gone into 
effect. The patrons of the lines were 
prepared for the increase and were 
making large purchases of fare tokens 

at the rate of four for 25 cents. The 
company had planned to use similar 
tokens which would be sold four for 
30 cents. It is estimated thousands of 
dollars were invested by the car riders 
in tokens on the day before the pro­
posed increase was to have become 
effective. 

Twenty One-Man Cars in Operation. 
-The Oklahoma railway has been using 
twenty one-man cars in regular schedule 
all day service in Oklahoma City. They 
are used on five routes, supplemented 
with tripper service with large cars 
during the busy hours. The results of 
the one-man car operation have not 
been thoroughly tried out. 

Pamphlet Issued as Traffic Guide.­
The Atlanta Motor Club has prepared 
a pocket size pamphlet "for the guid­
ance of motorists, pedestrians and peo­
ple who ride the street car." The 
booklet explains the law's requirements 
on traffic problems. Two Bells, the 
official publication of the Georgia Rail­
way & Power Company, suggests a 
ten-minute study of the booklet. 

Favor Jitneys.-At an election held 
on June 9 the citizens of Houston voted 
to retain the jitneys by a vote of 7,261 
to 5,083. The Houston Electric Com­
pany has made no announcement as to 
what course it will follow in order to 
obtain financial relief made necessary 
by jitney competition. 

Clinton Fare Cut.-The Terre Haute, 
Indianapolis & Eastern Traction Com­
pany is experimenting with another 
lower fare plan. A little more than a 
year ago the company introduced the 
$1 weekly pass on the lines in Terre 
Haute. The present reduction will af­
fect interurban patrons and will be in­
troduced on the Clinton line. A 100-
mile mileage ticket will be sold for 11 
cents per mile. If the idea appeals to 
the Clinton interurban riders these fare 
strips will be introduced on all of the 
other interurban lines entering Terre 
Haute. The announcement of the fare 
cut was made by E. M. Walker, gen:. 
era! manager of the Terre Haute divi­
sion. 

Amsterdam Seeks Return to Five­
Cent Fare.-Testimony was taken on 
May 29 before Executive Clerk Harry 
M. Ingram of the Public Service Com­
mission by the Fonda, Johnstown & 
Gloversville Railroad to show that dur­
ing the last four months the company 
had not paid in running expenses. The 
company is seeking authority to con­
tinue its present fare of 8 cents in the 
city of Amsterdam. The city author­
ities had served notice on the com­
pany that it must reduce its fare to 
5 cents. Amsterdam was represented 
by Ambrose P. Fitz James, corporation 
counsel; John Boyd, chairman of the 
·committee on public works of the Com­
mon Council, and Jacob Labischner, city 
engineer. The railroad company was 
represented by Wesley Maider and C. S. 
Nisbett, attorneys, and J. Ledlie Hees, 
president; William H. Collins, general 
manager, and Frank Burton, secretary. 
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11,000 Trainmen Under 
Him 

New Superintendent of Transportation 
at Chicago Has One of Biggest 

Jobs of Its Kind 

C. H. Evenson, who has been ap­
pointed superintendent of transporta­
tion of the Chicago Surface Lines, has 
been connected with the transportation 
companies in Chicago for fifteen years. 
Mr. Evenson was only twenty-three 
years old when in 1908 he entered the 
service of the Chicago City Railway as 
a clerk. Then for three years he was 
secretary to the president of the Calu­
met & South Chicago Railway. 

In a semi-official post of this kind 
transportation affairs passed before him 
daily in cinema review, and being of 
the type that he is, Mr. Evenson saw 
the picture as a whole and profited 

C. H. Evenson 

accordingly. All phases of the busi­
ness had their appeal for Mr. Even­
son, but he became interested especially 
in the problems of management and 
men. Under given circumstances all 
similar machines will act alike, but 
under given circumstances not all 
human beings will act alike. Here 
enters the fascination of the study of 
human reactions. And here was where 
Mr. Evenson quickly showed himself 
to be most competent. 

At first Mr. Evenson's work brought 
him in touch with the matter only on 
its academic side, but he was building 
steadily for the future and in 1920, 
after more than ten years' service in 
a secretarial capacitv, came real oppor­
tunity with Mr. Evenson's appoint­
ment to the position of assistant 
superintendent of transportation. And 
now in less than three years he is 
advanced to the very responsible post 
of superintendent in charge of 11,000 
trainmen and the operation of 3.100 
cars. There are few jobs bigger than 

this anywhere in the transportation 
world. 

Four years after he entered the serv­
ice of the Chicago City Railway in 1908 
Mr. Evenson was promoted to the posi­
tion of secretary to President Leonard 
A. Busby. When Mr. Busby was elected 
president of the Chicago Surface Lines 
in 1914 Mr. Evenson was retained as 
his secretary. When Henry A. Blair 
became president in 1920, he was made 
assistant superintendent of transporta­
tion. As superintendent of transporta­
tion he succeeds F. P. Edinger, resigned. 

One of Mr. Evenson's accomplish­
ments is that he has a great faculty of 
winning first prize at the annual golf 
tournaments of the Surface Lines. 

William A. Whitney, general man­
ager of the Utah-Idaho Central and the 
Utah Rapid Transit Railroads for the 
past six years, has been made active 
head of the Mount Hood and Sumpter 
Valley Railroads in Oregon, as well as 
manager in charge of operations of the 
Oregon Lumber Company mills in 
Oregon and Washington. Mr. Whitney 
will remain with the two Utah electric 
roads as vice-president and director. He. 
will be the active head of the Eccles 
lumber and railroad interests in Oregon 
and Washington. Mr. Whitney came to 
Ogden as head of the electric roads in 
1917 from the position of superintendent 
of transportation for the Union Pacific. 
Prior to that time he was superin­
tendent of several different divisions of 
the Union Pacific and from 1911 to 1914 
was superintendent of the Sacramento 
and Oakland divisions of the road. In 
railroad circles Mr. Whitney is re­
garded as one of the ablest operating 
officials in the West. P. H. Mulcahy, 
who has been auditor and assistant 
manager of the above electric roads, 
will be general manager of the two 
lines. 

Albert H. Sisson, better known to 
his many friends as "Pop," has, as 
assistant to the president, joined forces 
with the Columbia Machine Works & 
Malleable Iron Company of 3303 Atlan­
tic Avenue, Brooklyn, N. Y. Mr. Sisson 
first appeared on the railroad horizon 
when he founded the Jewett Car Com­
pany in 1897. In 1905 the Jewett com­
pany was purchased by the St. Louis 
Car Company and "Pop" went with it, 
acting as general manager of the latter 
organization until 1908. He then be­
came general manager of Forsythe 
Brothers Company and remained there 
for five years, until, in 1913, he was 
appointed president of the Southern Car 
Company. In 1917 he joined the Na­
tional Pneumatic Company as a special 
representative and continued to occupy 
this position until making his present 
connection with the Columbia Machine 
Works. 

John W. Hulme Resigns ' 
at Buffalo 

Superintendent of Equipment of Inter­
national Railway Resigns After 

Serving Company Ten Years 

John W. Hulme has resigned as su­
perintendent of equipment of the Inter­
national Railway, Buffalo, N. Y., to be 
associated with the maintenance depart­
ment of the Interborough Rapid Transit 
Company as master car builder. It is­
understood that Mr. Hulme was anxious 
to give up his work in Buffalo six 
months ago, but at that time the com­
pany was engaged in a strike, so Mr. 
Hulme did not press the matter. The 
strike is now over, and Mr. Hulme has 
asked definitely to be released, so ·that 
his resignation has been accepted. He 
will remain with the company in a 
consulting capacity for a month or more. 

Mr. Hulme has made an enviable 
record in Buffalo as superintendent of 
equipment, a position for which his 
previous experience had well qualified 
him, as he has been engaged in the 
mechanical side of electric railway serv­
ice since 1904. At that time he entered 

the employ of the Chicago Elevated 
System, after an experience of about 
five years with the Western Electric 
Company, for which he installed its 
exhibit at the St. Louis fair. He re­
mained with the Chicago Elevated Sys­
tem for five years, and in 1909 he re­
signed his position of inspection barn 
foreman with that property to accept 
that of general inspection foreman of 
construction for the Hudson & Manhat­
tan Railroad. Subsequently he was 
made general foreman of inspection of 
that company. He remained with this 
property until 1913, when he accepted 
a position in the car equipment depart­
ment of the Interborough Rapid Transit 
Company. He was appointed super­
intendent of equipment of the Inter­
national Railway in January, 1918. 

Mr. Hulme has taken an active part 
in the work of the American Electric 
Railway Engineering Association and 
has served on several of its committees. 
He also has contributed articles on 
technical topics to this paper. 
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Heavy Traction Expert 
with Virginian 

Engineer in Charge of Southern Elec­
trification Has Had Wide Experi­

ence in Similar Undertakings 

Hugh Pattison, whose appointment 
·as engineer of electric traction of the 
Virginian Railway was noted in the 
ELECTRIC RAILWAY JOURNAL for May 
19, was formerly with the Illinois Cen­
tral Railroad, with which for the last 
two years he has been engaged on 
preparation work for the coming elec­
trification of the Chicago terminal. In 
his new post Mr. Pattison will have 
charge of directing the extensive elec­
trification program of the Virginian 
Railway. 

Mr. Pattison was born in Maryland 
on Aug. 3, 1872. He was graduated 
from the Johns Hopkins University, 
electrical engineering course, in 1892. 
His first position was that of foreman 
electrician of the Norfolk, Va., Navy 
Yard, wiring and installing electric ap­
paratus on naval vessels. 

In 1893 he became assistant engi­
neer -with Sprague, Duncan & Hutchin­
son, consulting engineers of Baltimore. 
From 1894 to 1903 he was associated 
as engineering assistant to Frank J. 
Sprague, vice-president and technical 
director of the Sprague Electric Com­
pany in New York, and assisted in 
equipping and operating Sprague mul­
tiple-unit control on the Boston Ele­
vated Railroad, and also in Brooklyn. 
During this period he was also resi­
dent engineer representing Cary T. 
Hutchinson, consulting engineer, New 
York, in charge of design and erection 
of a new power plant for the Pennsyl­
vania Steel Company at Steelton, Pa., 
including substations, high tension 
transmission line, and lighting and 
power equipment for the shop. 

In 1905 Mr. Pattison joined Westing­
house, Church, Kerr & Company as an 
engineer, having charge of the work on 
foundation for the Long Island City 
power house of the Pennsylvania Rail­
road, the design and installation of the 
multiple unit cars for the Long Island 
electrification; also the design and con­
struction of the brick and concrete 
inspection shops and carhouses. All 
types of control since that period have 
been more or less patterned after the 
Long Island equipment. That installa­
tion is recognized as the first real 
achievement in multiple-unit operation 
for suburban service. 

From 1905 to 1911 Mr. Pattison was 
assistant engineer of electric traction 
for George Gibbs, consulting engineer. 
During this period, when the Pennsyl­
vania tunnel electrification was carried 
out, Mr. Pattison was superintendent of 
construction in charge of the Pennsyl­
vania Tunnel & Terminal Railroad. 
Here again was a very marked achieve­
ment in the working out of all engi­
neering details for the free movement 
of locomotives and multiple-unit trains 
through this tunnel and terminal. 

Later, Mr. Pattison had charge of the 
electrification of the West Jersey & 

Seashore Railroad from Camden to At­
lantic City. He also built an experi­
mental single-phase electric railway on 
Long Island and had charge of the con­
duct of locomotive test on the West 
Jersey & Seashore Railroad to deter­
mine the effect on track. As superin­
tendent of construction work in con­
nection with the electrification of the 
Pennsylvania Railroad at New York, 
he was responsible for the foundation 
and erection of a steel tower transmis­
sion line across the New Jersey Mead­
ows, all substation equipment, third-rail 
and bonding, and all lighting, air and 
water equipment in tunnels and yards. 

The work performed by Mr. Pattison 
on these undertakings was recognized 
in 1911 when he was appointed engineer 
in charge of the Chicago Association of 
Commerce Committees in the study of 
smoke abatement and the electrification 

Twenty-five Years a 
Secretary 

l\Trs. Roberts of Los Angeles Railway 
Remembered with Presents from 

Company ExecutiYes 

Not all the honors nor all the wor­
ries of the electric railway business go 
to the sterner sex. Witness l\lrs. Mabel 
Knight Roberts, secretary to G. J. 

)lrs. )label I~. Roberts 

Kuhrts, general manager of the Los 
Angeles Railway, who recently com­
pleted twenty-five years of service with 
the company. Her silver service anni­
versary, celebrated recently, was re­
membered with presents from execu­
tives of the company. 

Mrs. Roberts has been secretary to 
every general manager the company 
has had. Starting in 1898, Mrs. Roberts 
was secretary to F. W. Wood, then 
general manager. The property was 
owned by Eastern capital, and a small 
two-story frame building at Sixth and 
Central Streets served as headquarters 
for the railway, which Mrs. Roberts 
has seen develop into an extensive sys­
tem serving nearly 1,000,000 passengers 
a day. 

In 1898 the company had two car 
dispatchers, one for day and one for 
relief and night service. The cars were 
of various types. 

of terminal railways in Chicago. This 
undertaking covered a period of ap­
proximately four years, and it is ad­
mitted that the most comprehensive 
study of electrification of yards was 
made by this committee and, as pre­
viously mentioned, Mr. Pattison was in 
charge of practically all of the electric 
engineering studies and reports. 

When the war broke out Mr. Pattison 
was placed in charge. of inspection and 
was finally made assistant to the gen­
eral manager of the Remington Arms 
Company, later the Eddystone Rifle 
Plant of the Midvale Steel & Ordnance 
Company, at Eddystone, Pa. At the 
close of the war this factory discon­
tinued operations and Mr. Pattison 
joined the heavy traction staff of tho 
Westinghouse Electric & Manufactur­
ing Company under F. H. Shepard, 
director of heavy traction. 

The latter months of 1898 were busy 
ones which Mrs. Roberts well remem­
bers. It was then that Henry E. Hunt­
ington acquired the property and pro­
ceeded to reconstruct the entire railway 
system. 

In 1904 Mrs. Roberts. and others of 
the general manager's office moved from 
the small frame building on Central 
Avenue to the Pacific Electric Building 
at Sixth and Main, which was completed 
that year. 

H. G. Bonner, general manager of the 
Meridian Light & Railway Company, 
Meridian, Miss., will resign on July 1 
to take charge of the Ohio Public Serv­
ice Company, Alliance, Ohio. He will 
be succeeded at Meridian by W. R. 
Phipps. Mr. Bonner first became con­
nected with the Doherty organization in 
1913.· 

Dr. Louis Bell 
Dr. Louis Bell of Boston, well known 

consulting electrical engineer, died in 
West Newton, Mass., on June 14 at the­
age of fifty-nine years. One of his out­
standing achievements was the design 
and installation of what is said to have 
been the first polyphase power plant in 
this country. This was at Taftville, 
Conn., about 1894. He organized the 
course of electrical engineering at Pur­
due University. Dr. Bell was editor of 
the Electrical World for two years from 
1890 to 1892 and after he gave up 
active editorial work was a frequent 
contributor on technical subjects to the 
electrical press, including the ELECTRIC 
RAILWAY JOURNAL. For three years 
he was chief engineer of the electric 
power transmission department of the 
General Electric Company. He was a 
former president of the Illuminating 
Engineering Society, lectured at Har­
vard University and the Massachusetts 
Institute of Technology and was a 
member of the advisory committee of 
the Council of National Defense. He 
was the author of numerous books on 
electric lighting and power distribution. 
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Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

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

Linseed Oil Combination 
Dissolved 

Competition Is Restrained by Subscrip­
tion Agreement, According to 

Supreme Court Decision 

"Open price" associations are unlaw­
ful when they restrain competition, ac­
cording to a decision of the United 
States Supreme Court handed down 
June 4 in the case of the American Lin­
seed Oil Company, et al., comprising 
twelve corporations, in six different 
States, which manufacture and dis­
tribute linseed oil cake and meal, and 
.Julian Armstrong, who operates at Chi­
cago under the name of Armstrong 
Bureau of Related Industries. The 
opinion said: 

This bureau conducts a so-called "ex­
change," through which one subscribing 
manufacturer may obtain detailed informa­
tion concerning ·the afl'airs of others doing 
a like business. The defendant "crushers" 
constitute one of the groups who contract 
for this service. They manufacture and dis­
tribute throughout the Union a very large 
part of the linseed products consumed there­
in, and prior to the challenged combination 
were active, unrestrained competitors. 
Sometime in September or October, 1918, 
each of them entered Into an Identical writ­
ten "subscription agreement" with the 
Armstrong bureau, and a year thereafter 
signed another, not essentially dlfl'erent. 

The crushers secure from this burea11 
information relating to markets and 
other data and report to it all sales, 
quotations, offerings and other statis­
tics. The obvious policy of this ar­
rangement, according to the decision, 
was "to submerge the competition 
theretofore existing among the sub­
scribers." Continuing, the decision 
said: 

The Sherman act was Intended to secure 
equality of opportunity and to protect 
the public against evils commonly Incident 
to monopolies and those abnormal contracts 
and combinations which tend directly to 
suppress the conflict for advantage called 
competition-the play of the contending 
forces ordinarlly engendered by honest de­
sire for gain. 

Certain It Is that the defendants are as­
sociated in a new form of combination and 
are resorting to methods which a re not 
normal. If, looking at the entire contract 
by which they are bound together, In the 
hght of what has been done under it, the 
court can see that Its necessary t endency Is 
to suppress competition In trade between 
the States the combination must be de­
clared unlawful. That such Is its tendency, 
we think, must be affirmed." 

Permanent Foreign Outlets 
Should Be Maintained 

An old abuse, so costly in the past to 
American prestige ab:road, according to 
the Department of Commerce, is again 
creeping into our export trade. Under 
the allurements of domestic boom con­
ditions many manufacturers are show­
ing increasing apathy to foreign con­
tacts. The sound policy of definite al­
lotments for export is being ignored in 

far too many cases. Unless this dis­
loyalty to firmly established foreign 
contacts is promptly overcome, Ameri­
can commercial prestige and good will 
abroad are likely to suffer serious 
damage. 

If the United States is to level out 
the valleys of periodic depression in 
the curve of its business cycles and is 
to keep its factories and farms steadily 
and fully occupied, the maintenance of 
permanent foreign outlets must he as­
sured regardless of fluctuations in do­
mestic market conditions. It does not 
improve .the standing of America's 
business abroad to have the first sign 
of better domestic trade bring about 
the immediate abandonment of all in­
terest in those foreign contacts which 
had been hailed with such joy and 
solicitous regard during the dark days 
of 1921. 

Steady Trend Toward Electric 
Heating 

Two important factors, character­
istic of general conditions since the 
war, have strongly influenced the de­
velopment of car heating. In the first 
place anthracite coal suitable for use 
in the ordinary coal stove has more than 
doubled in price. The cost of electric 
power, on the other hand, has increased 
very little, because greater efficiency 
in production has largely balanced 
higher fuel cost. For this reason the 
differential between the cost of heating 
by coal and heating by electricity is not 
so great at the present time as it used 
to be. 

In the second place the wages of com­
mon labor have doubled or trebled in 
recent years, and this has greatly in­
creased the cost of handling fuel and 
ashes at the car houses. Coal stoves 
require a good deal of attention, not 
only for operation, but also for upkeep, 
because grates, etc., at times have to 
be replaced, and at present wages 
such attention is a serious item of ex­
pense. With electric heat a very con­
siderable saving can be made in labor 
costs. 

The average length of time that a 
car is in operation each day has some 
bearing on the question. Where the 
period of daily service is short, elec­
tricity has the advantage because it 
produces adequate results with a mini­
mum amount of manual labor, but 
where the period of daily service is 
long, this advantage is less because the 
labor cost becomes secondary to fuel 
cost. 

Railway cars are particularly well 
adapted for the use of electric heat 
because many people are seated in a 
comparatively small space with a low 
roof overhead and the volume of air 

to be heated per passenger is smaller 
than in an ordinary room. 

Manufacturers of electric heaters re­
port a rapidly increasing demand for 
equipment of this type during the past 
year. This is the natural reflection of 
the changed conditions. Some very in­
teresting development work in this field 
is also under way and with its com­
pletion the use of the "fireless heaters" 
is likely to be given further impetus. 
One manufacturer estimates that from 
50 to 60 per cent of the electric rail­
ways in the country are now using 
electric car heating. 

Railway Will Receive Energy 
from Electric Company 

The Eastern Massachusetts Street 
Railway has entered into a contract 
with the Lynn Gas & Electric Company 
by which the railway will be supplied 
with all of the electrical energy required 
for the operation of its electric cars in 
its Lynn division, consisting of about 
60 miles of track in Lynn, Saugus and 
Swampscott. 

The light company expects to begin 
to supply electric power under the con­
tract not later than Feb. 15, 1924. The 
power will be in the form of 13,200-
volt a.c. current, transmitted through 
about 1 mile of duplicate underground 
cables to the new $125,000 substation of 
the railway company to be erected at 
the center of the d.c. distribution near 
the corner of Union and Washington 
Streets, in Lynn. The substation is to 
house three 1,500-kw. standard rotary 
convertible units and control equipment, 
with room for an additional 1,500-kw. 
unit. 

A good deal of consideration was 
given to an automatic substation, but 
due to the fact that there was to be only 
one station in the division, consisting of 
about 24 square miles and a population 
of 118,000, it was deemed advisable to 
make the substation a manually oper­
ated one. 

The automatic substation building 
will be a concrete brick and steel fire­
proof structure about 32 x 68 ft. long 
and 32 ft. in height, including the base­
ment. The old power 'plant to be aban­
doned was built about thirty-two years 
ago. 

Metal, Coal and Material Prices 
Metals-New York 
Copper. electrolytic, cents per lb .•.....•.• 
Copper wire base, cents per lb ..••...•. , .•.. 
Lead, cents per lb ...•.......... ....... .. 
Zinc, cents per lb ...................... . 
Tin, Straits, cents per lb ...........•..... 
Bituminous Coal, f.o.b. Mines 
Smokeless mine run, f.o.b. vessel, Hampton 

Roads, gross tons .................... . 
Somerset mine run, Booton, net tons ..•.•.• 
Pittsburgh mine run, Pittsburgh, net tons .. 
Franklin, Ill., screeninge, Chicago, net tom 
Central, Ill., screenings, Chicago, net tons 
Kansas acreenlngs, Kansa.e City, net tom 

Materials 
Rubber-covered wire, N. Y., No, 14, per 

1,000ft ............................ . 
Weatherproof wire bs.se, N. Y., cents per lb. 
Cement, Chicago net prices without bags 
Linseed oil IS-bbl. lots), N. Y., per gal ...... 
White lead, In oil (JOO-lb.keg), N. Y., cents 

per lb .............................. . 
Turpentine, (bbl. Iota), N.Y., per gal ...... . 

June 13 
15 . 125 
18 .00 
7 25 
6.45 

42.00 

$6. 125 
2 875 
2.20 
I 80 
1.875 
2. 625 

$7.7S 
19.00 
$2.20 
$1.13 

13. 11s 
$1.06 
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Rolling Stock 

New Orleans Public Service, Inc., will 
shortly ask for bids for forty new cars, 
according to an announcement made by 
H. B. Flowers, president. 

Montreal & Southern Counties Rail­
way, Montreal, Que., expects to pur­
chase one motor baggage car and two 
suburban passenger trailer cars. 

Oklahoma Railway has purchased 
twenty one-man cars, which have been 
installed and placed in operation since 
Jan. 1 down to the present time. 

Louisville Railway has ordered ten 
motor cars with a seating capacity of 
fifty passengers and thirty trailers. 
The new equipment, which will replace 
the rolling stock depleted as a result 
of serious carhouse fires, will cost 
$330,000. The cars have been purchased 
from · the Kuhlman Car Company of 
Cleveland for Nov. 1. 

Connecticut Company has purchased 
fifty cars from the Osgood-Bradley Car 
Company. The specifications of these 
cars are as follows: 
Date order was placed .•..... May 16, 1923 
Dato of dellvery .. Commenclng August, 1923 
Typo of car .• D. T. steel motor passenger; 

one-man, two-man type 
Seating capacity ...•.•......•.•.•.... 47 
Total weight, approximately ...... 30,000 lb. 
Bolster centers ..•.....•.....• 21 ft. 4l In. 
Length over all ..•....••....•...... 4 4 ft. 
Truck wheelbase .............. . 5 ft. 4 In. 
Width over eaves ...•....•..•. . 8 !t. H In. 
Height, rail to trolley base ...... 10 !L 8 In. 
Body ......................... Semi-steel 
Interior trim ....... Cherry or natural birch 
Headlining .......... Agasote or Nevaspllt 
Roof .... .... ..•........ ! ........... Arch 
Air brakes •............... ,vestlnghouse 
Axles ... ........... . A. E . R. A. Standard 
Armature bearings .....•....•... Friction 
Bumpers ......•..... .....•...... Channel 
Car signal system ............ Consolidated 
Car trimmings .. .... Bronze statuary finish 
Center and side bearings .......•. Bradley 
Conduits and junction boxes .•... General 

Electric and Westinghouse 
Control ••. General Electric and Westing-

house Type K 
Couplers .... Connecticut Company standard 
Curtain fixtures ... Curtain Supply Company 
Curtain material .............. . Pantasote 
Destination signs •................ Hunter 
Door opera ting mechanism ..... N atlonal 

Pneumatic 
Fare boxes .......... ........... Johnson 
Wheelguards ...................... H. B. 
Gears and pinions ... General Electric and 

,v estlnghouse 
Hand brakes ............. • ....... Bradley 
Heater equipment. ...... Gold panel heaters 
Headflghts •.... .•..•. •• ..... Golden Glow 
Journal bearings ...............•. Friction 
Journal boxes .... ..........•.. Symington 
Lightning arresters .. General Electric and 

Motors: 
Westinghouse 

2 5 cars .......... 4 General Electric 2 6 4 
25 cars ...•......... 4 Westinghouse 508 
Inside hung. 

Paint and varnish: 
Exterior ... . ......... Sherwin WIiiiams 
Interior ...........•.. Castllllan System 

Registers .••....••.......... International 
Sanders ...............•......... Bradley 
Sash fixtures ....... J. L. Howard Company 
Seats .....•...................... Bradley 
Seating material •.....•........... Rattan 
Step treads ........ ......... Mason safety 
Trolley catchers .•..........•. Ohio Brass 
Trolley base .• ............... U. S. No. 13 
Trolley wheels •.........•...••... ,511 In. 
Trucks ....... Osgood-Bl'adley-OBC 30-64 
Ventilators .•......•..... Bradley exhaust 
Wheels .....•...•............. 26 In. steel 
Safety equipment. . Safety Devices Company 

Paris-Orleans Railway, Paris, has just 
placed an order for two electric loco­
motiyes with Brown-Boveri & Company, 
Ltd., of Baden, Switzerland. These two 
locomotives, which are for express pas­
senger trains, will be run on the Paris-

Vierzon section. Each locomotive is 
equipped with four motors and a type 
of drive after the new system of 
the Baden firm. The capacity of each 
locomotive is 4,000 hp., the maximum 
speed 130 km. per hour. The weight, 
only 116 tons, is relatively small. The 
length of the engines is nearly 18 
meters. All the mechanical parts are 
supplied by the Winterthur Locomotive 
Works. 

Track and Roadway 

Hamilton (Ont.) Street Railway 
proposes to lay new tracks on Main 
Street from Ottawa Street. This proj­
ect is estimated at $40,000. 

Tri-City Railway, Davenport, Iowa, 
has begun relaying tracks on Brady 
Street, in Davenport. The estimated 
eost is $58,000. 

Des Moines City Railway will spend 
approximately $460,000 in improve­
ments this year. Of this amount $326,-
000 will be for track construction, 
$30,000 for construction equipment and 
$50,000 for substation equipment. 

Portland Railway, Light & Power 
Company, Portland, Ore., has recently 
completed trolley line construction, in­
cluding the laying of 122-lb. rails, on 
Hawthorne Avenue, at a cost of $40,-
000. Other improvements recently com­
pleted represent an expenditure ' of 
$10,000. 

Los Angeles Railway has started the 
double-tracking of the "C" Line on 
Douglas Streets from Bellevue to the 
end of the line. This is one of the 
track construction jobs to be carried 
out in the extensive program for the 
improvement of service. Eight tracks 
in the new carhouse which is under 
construction at South Park will soon be 
available for the storage of cars. 

Power Hortses, Shops and 
Buildings 

l\lilwaukee Electric Railway & Light 
Company will erect in Racine a modern 
steel and brick car house building, 80 
ft. x 160 ft., to cost between $75,000 and 
$100,000. 

Arkansas City - Winfield Northern 
Railway, Wichita, Kan., will discontinue 
its power plant now in use and will 
install an up-to-date substation. Power 
will be purchased from the Kansas Gas 
& Electric Company. 

Niagara, St. Catharines & Toronto 
Railway, St. Catharines, Ont., will 
spend $300,000 for improvements on the 
building of a modern terminal, passen­
ger station and freight building at St. 
Catharines. 

Fort Dodge, Des l\loines & Southern 
Railroad, Boone, Iowa, has ordered a 
new 10,000-kw. turbine and condenser. 
Improvements will be effected neces­
sary to their installation for the gen­
erating station at Fraser, Iowa. The 
new equipment, which will cost $400,000, 
will be delivered about Jan. 1. 

Trade Notes 

General Electric Company, Schenec­
tady, N. Y., has announced a number of 
important improvements in its P. C. 
multiple-unit control for train opera­
tion. The main air engine has been 
redesigned to include a spring which 
eliminates delay in passing from the 
"off" to the first position. After fit­
ness tests, phosphor bronze stems and 
monel metal seats have been adopted to 
lengthen the life of magnet valve parts. 
Other improvements include a new type 
of control finger which cannot stub even 
if worn through at the line of contact. 
A new accelerating relay has also been 
designed with features including brush 
contact, a better and more accurate 
means of adjusting drop out point of 
series armature and a guard to prevent 
chance of affecting adjustment by care­
less handling. 

Surplus Steel Exchange, Inc., New 
York, N. Y., has been formed for the 
purpose of presenting an outlet for 
surplus stock material. Surplus stocks 
of steel will be listed free of charge 
and stock lists mailed to users of sim­
ilar material at frequent intervals. A 
commission will be charged only on 
sales actually made as the exchange 
does not propose to ,purchase material, 
but to act solely in the capacity of 
agent. It is known that very large 
quantities of steel at all times lie idle 
in the store rooms of manufacturers 
who for lack of organization or knowl­
edge of possible buyers do not make 
any effort to reduce inventory, or make 
way for new material from the steel 
mills, and it is the expectation that this 
valuable service can be rendered at· a 
moderate cost. The officers of the new 
company are Robert D. McCarter, 
president; George E. Dix, vice-presi­
dent; William L. Cooper, treasurer, and 
Edward Michaud, secretary and general 
manager. The offices are at 7 Dey 
Street, New York City. 

Nezc Advertising Literature 

General Electric Company, Schenec­
tady, N. Y., has issued Bulletin No. 
47,672, describing Type PB-53 and Type 
PB-54 control relays. 

Pennsylvania Crusha- Company, Phila­
delphia, Pa., has issued Bulletin 1005 
illustrating and describing the complete 
line of heavy duty "Pennsylvania" Steel­
built Hammer mills for cement rock 
and limestone. The pamphlet contains 
sixteen pages. 

Combustion Engineering Corporation, 
New York, has published a pamphlet 
on Quinn pure oil burning equipment, 
with a list of some representative in­
stallations among industrial plants. 
Particulars are also given of the Quinn 
oil burner, a comparison on the operat­
ing and equipment costs of oil versus 
coal and articles on the design of fur­
naces for oil burning and the economy 
of oil as a fuel. 
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PEACOCK 
Staff less Brakes 
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The Peecock Staffleaa 

The Solution of a Braking Problem­
Not Just a Guesswork Expedient 

Safety car brakes-both air and hand­
because of the varying nature of the oper­
ation require the best and most reli able 
products obtainable. The idea that a 
hand brake, because it might be required 
fo r only infrequent and emergency use, 
need not embody best principles of con­
struction and operation is being rapidly 
discarded. 

Air Brake designers have used every 
means to make the air brake fully adapt­
able to operating requirements. There 
are no less requirements for the hand 
brake since from the very nature of oper­
ation, it is essential that when the hand 
brake is used it must be thoroughly re­
liable. 

Correct Calculations-Check Them Yourself 
The Peacock Staffies brake is the result of diligent research, correct calculations 
and practical experience. It is based on complete figures, not on a make-shift 
anything-will-do policy. Besides this, it weighs only 72 pounds, and occupies 
less platform space than any other hand brake made. 

Let us submit figures on the braking forces involved in safety car work, have 
your own engineers check them up and then you'll see why we call the Peacock: 
Staffiess brake a solution-not an expedient. 

National Brake Company 
890 Ellicott Square, Buffalo, N. Y. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III II IIIIIIIIIIIIIIIIIIIIII III IIIQl ll lllll llll llllll llllllllllllllllllllllllllllf 
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Incorporated 

Business Established 1894 

115 BROADWAY, New York 
PHILADELPHIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-Cl VIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

Rl:PORTS-APPRAISALS-RATES-OPERATION-SERVICE 

Parsons, Klapp, Brinckerhoff & Douglas 
WM.BARCLAY PARSON:. H. M. BRL"1KERHOtY 

• EUGENE KLAPP W • .J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-electric Railway Light and Industrial Plant■ 

Appraisals and Reports 
CLEVELAND NKW YORK ' 

11570 Hanna Bid&. 8-l Pine St. 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Manauem~nt and Financing of UtUiti~s and Industrial1t 

Youngstown New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization !Aanagement Operation Construction 

43 Cedar Street, New York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Planle, Bulldlnra, Steam Power Plante, Water 

Powers. Caa Plants, Steam and Electric Railroad■ , 
Tranamla1lon Sy1tema 

43 Ezchange Place, New York 

JOHN A. BEELER 
OPERATING, TRAFFIC ANO RATE INVESTIGATIONS 

SCHEDULES-CONSTRUCTION-VALUATIONS 
OPERA Tl ON-MANAGEMENT 

52 VANDERBILT AVE., NEW YORK 

ENGELHARDT W. HOLST 
Coruultin~ £n~ineer 

Appraisala, Reporta, Ratea, Service Investigation, 
Studies on Financial and Pb:,aical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Av~, Boston, Maas. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucka 

O.-isinator of unlimited ride, tranaferable weekly 
pua. Campaipa bandied to make it a aucceu. 

143 Crary Ave., Mt. Vernon, N. Y. 

Dwight P. Robinson & Company 
Incorporated 

Design and Construction of 
Electric Railwaya, Shopa, Power Station• 

125 East 46th Street, New York 
Chicago Youngstown Montreal 
Philadelphia Loa Angeles Rio de Janeiro 

A. L. DRUM & COMPANY 
Consulting and Constructinr Engineers 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELFCTRIC RAILWAYS 
i6 West Monroe Street, 215 South Broad Street 

Chicago, Ill. . Philadelphia, Pa. 

@ DAY & ZIMMERMANN. (Ne. 
~NGINJE.:!E.R~ 

'D.eJ1J/n. Con.ttruction 
'l{eporlJ', t'aluationJ', 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 
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AMERICAN BRIDGE COMPANY 
EMPI~ BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 
, 

BRIDGES AND BUILDINGS 

Sale! Off ice!: 

NEW YORK, N. Y ... _ ............ 71 Broadway Denver, Colo ........ .Fir!l National Bank Bldg. 
Philadelphia, Pa ............. Widener Building Salt Lake City, Utah .... Walker Bank Building 
Bo!lon, Ma!! ............... 120 Franklin Street Duluth, Minn ....................... Wolvin Building 
Baltimore, Md ............. Contlnental Building Minneapoli!, M1·nn .... .7th Ave. cS- 2d St., S.E. 
PITTSBURGH. PA .......... .Frick Building 

Pac i/ic Coa!t Repre!entative: Cincr"nnati, Ohio ........ Union Tru!l Building 
Cleveland, Ohio ................ Guardian Building U.S. Steel Product! Co., Pacific Coa!l Dept. 

Detroit, Mich ..... Beecher Ave. & M. C. R. R. San Franci!co, Cal ............. Rialto Building 
CH /CAGO. ILL ....... 208 South La Salle Street Portland, Ore •....................... .Selling Building 
St. Loui!, Mo ...... Liberty Central Tru!l Bldg. Seattle, Wa!h ...... Ath Ave. So., Cor. Conn. St. 

Export Repre!entative: United Stale! Steel Product! Co., 30 Church St., N. Y. 

■ CJ 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 

ANDREW SANGSTER & COMPANY 
Consulting Accountants 
New York and Chicago 

Rate ln.-eatlp.tlona 
Depreciation Studlea 

Conaolldatlona 
Report. to Banker• 

J. ROWLAND BIBBINS 
En_qineer-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Transit Surveys and Development Pro• 
grams, adapting Motor-Transport, R.R. Terminal and 
City Plana. Traffic, Service, Routing, Operation and 
Valuation. EXPERIENCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specialiuna in TraHic Problems and in Method• to 
Improve Service and /ncreau 

Efliciency ol O,wration 
PIQUA, OHIO 

Byllesby 
Engineering & Managemem , 

Corporation 
208 S. La Salle Street, Chicago 

21 

25 Broadway, New York New York Tacoma 

THE P. EDWARD WISH SERVICE 
50 Church St. Street Roilwa:,, ln•pcetion 131 State St. 

NEW YORK DETECTIVES BOSTOk" 

When wrltinr the advertloer for Information or 
prlcee, a mention of the Electric Railway 

Journal would he appreciated. 

KELLY, COOKE & COMPANY 

149 BROADWAY 
NEW YORK 

Engineers 

424 CHESTNUT STREET 
PHILADELPHIA 
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The home of 
Irvington Products 

Fire proofed to insure the 
User a continuous :supply 
of varnished insulation-

The Manufacture of Varnish Insulation 
entails a fairly high fire hazard-There are two ways to 
meet this condition. Light Construction which invites 
Total Destruction and Interrupted Production 

or 
Fire Proof Construction, Fire Prevention and Fire Fighting 
Equipment and Organization which Guarantees a 

[Source of Continuous Supply 
The latter is "IRVINGTON'S" method of insuring the electrical 
trade a continuous supply of Varnish Insulation. 
' 

Fire ProofnesS-The plant is brick and re-inforced concrete 
construction throughout-The coating units are grouped in small 
batteries separated from one another by fire walls and all openings 
are equipped with approved fire doors. • 

Fire Prevention-The personnel has been trained to eliminate 
all preventable hazards and frequent inspections maintain the con­
dition. Only a minimum amount of varnish and solvent sufficient for 
immediate needs is stored in each battery and the main supplies are 
isolated. 

Fire Fighting Equipment-Every department is equipped 
with the best apparatus obtainable and intensive training of our organ­
ization has assured effective use of the equipment in time of 
emergency. 

Our consideration in all this is not entirely selfish because we are fully 
sensible to the responsibility resting upon us through the require­
ments of our customers. 

lRVIHG-TON VARNISH & INSULATOR @ -
lrv~fon,NewJersey. 

Mitchell-Rand Mfg. Co., New York 
T. C. Whita Electric Supply Co., St. Louis 

Established 1905 
Sa\ es Represenfatioea: 

E. M. Walcott, Rocheoter 
L. L. Fleig & Co., Chicago 

Consumers Rubber Co., Cleveland 
Clapp & Lamoree, Los An&'eles 
F. C. Schofield, Toronto 
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Our popular roof paint is only one member of 

The 
BECKWITH-CHANDLER 

Family 
A complete line of highest quality car 
finishes, widely-known throughout the 
railway field-both steam and electric. 
Comparative tests on several leading 
roads have established the leadership of 
Beckwith-Chandler paints and varnishes, 
for brilliancy of finish, durability and 
actual dollars and cents economy. 

Note These Specialties: 
Railway Durable Body Finishing 
Railway Car Rubbing 
Durable Railway Enamels in different colors 
Canvas Roof Paint-any color 
Floor Paint 
Cane Seat Varnish 
Cane Seat Enamel 
Truck and U nderframe Paint 

Whatever your painting problems-exterior or interior­
there is a Beckwith-Chandler product which will give 
you best results at lowest cost. We are helping other 
railways-we can help you. Let us figure with you. 

Beckwith~-Chandler Company 
193-211 Emmett St.1 Newark, N. J. 
320 Fifth Ave., New York, N. Y. 

23 
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Fuses 

Clips 

VULCA8ESTOr:,.I You wouldn't use 
poor cartridges 

in a good rifl~ 

You wouldn't use poor cart­
ridges in a good rifle and ex­
pect to shoot straight. Neither 
would you expect to do good 
shooting with a poor rifle, 
even if you used the best cart­
ridges. 

NO ARK Fuses can be re-

lied on to deliver dependable 
service. But it pays to be 
equally sure of your fuse clips 
and cutout bases. 

For complete dependability 
and efficiency in fuse protec­
tive service, U3e NOARK 
Fuses in NOARK Fuse Clips 
or NOARK Cutout Bases. 

The Johns-Pratt Company 
Hartford, Conn. 

BOSTON C9) CHICAGO CLEVELAND 
161 Summer St. 35-37 So. Desplaines. St. 1365 Ontario St. 

NEW YORK 
41 Eut42nd St. 

PHILADELPHIA PITTSBURGH ST. LOUIS SAN FRANCISCO 
22 So. 15th St. 104 Sixth St. 314 N. Broad .. ·ay 74 New Montgomery St. 

EXPORT DEPARTMENT: 30 Church St., Naw York, N. Y., U.S. A. 
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S·hould a Bank Loan Money 
for Advertising? 

by FESTUS J. WADE 

President, MERCANTILE TRUST COMPANY of St. Louis 

W HEN we strike at advertising, meaning, 
of course, efficiently applied advertising, 

we strike at salesmanship, and the heart of 
business. For the banker to do anything to 
retard business right now is suicide . . 

When the merchant pulls down his shingle 
and waits for business to come to him in a 
buyers' market, we laugh at him, and call him 
a poor business man. 

When he is forced to cut down one of his best 
methods of selling because his banker considers 
advertising an unnecessary item of expense 
and refuses an otherwise deserved loan purely 
on that principle, it is my humble opinion that 
we should laugh at the banker, and feel sorry 
for the merchant. 

Don't mistake my meaning. It is a basic 
banking principle that a loan must be well 
secured, and a firm cannot borrow merely be­
cause it is a big and successful advertiser. But 
the fact that it is a believer in advertising and 
wants to use a portion of the money for that 
purpose should never stand in its way when it 
calls on the Bank's credit department. 

[
Published by the ELECTRIC RAILWAY JOU RNAL in co-operation] 
with The American Association of Advertising Agencies 

ZS 
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COLLIER SERVICE 
sustains car card 
space value by main­

taining a nation-wide organ­
ization of car advertising 
experts. 
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CANDLER BLD6 NEW YORK 
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A 
super-power 
survey 
of the whole 
United 
States 

Just 
Out! 

Baum's 

Atlas of U.S. A. Electric Power Industry 
By Frank G. Baum 

Consulting Hydro-Electric Engineer 

17 x 11 ½ inches, 34 full-page plates, $ 10.00 net, postpaid 

Think of a super power survey of the whole United 
States presenting in text, charts, maps and graphs the 
fa.:ts of the power resources and the power demands of 
the whole country-offering a sound, logical, economi­
cal program for the solution of the country's power 
problems. 

That is what Baum's ATLAS is 

Read thia liat of content. 
l'IU"t J ,-Elootrlc r ower I ndustry; Suggested rower Dletric!e and 

l'roPo&ed Conatant-l'otenUal Tra.nemleslon Systems. 
Brie[ m,tory or the United Stotee Electric Power Industry 
Present Status of Electrical Indu1t17 
Advantage or Grouplnc Small Plante Into Large S1stems 
Probleme ot lhe Power Industry 
Suggested Regional Electric Power Districts. Outline ot Suggested Regloaal 

Power Districts 
Constant-Potonttal Electric Transmhalon Syatem 
Outline o! Proposed Conatanl•PotenUat Tranamlnfon Syatem 
Residence. Commercial and Industrial Customef'8 
Summery o[ Mechaalc■l and Electrical Power lo Utllllles sad Industries 
Water Power Developmente 
Generator Capacity t1.nd Output o[ Central Stations 
Gene-rat Power Se"tce tor Jndustrlea 
Mechaolcal and Electrical Power and Wage Earners 1D Manut1ctures 
Mechanical and Electr1cal Power Jn Mines and Quarries 
Ralhn7 Dita and Dllcuuton 
Elfect o[ Dlveralt1 an Lo1d F&ctor 
~omlc Proi,ortlou of Bydro-Electrlc and Steam Power 

Part 11.-Etectrlc Power Transmission: Constant-Potential S71tem. 
'nie Preaent Power Tranamt111on 87atem 
The Constant-PMenltal Transmln1on Syatem 
Economtcal Conductor Section 
Efflclenr7 ot Tranamlulon System and Cost 
Need of Large-C1p1clt1 Tran1ml 11&lon Lines 
Sentce Condlttona tor Eoergy~Tnnsmlsaton Routea 

Fart lll,--Oellt'ral Data, United Slates and World, 

Examine this new McGraw-Hill book 
for IO days free 

The Electrical World says, "The nation's resources of 
water power, coal, oil. and gas are known; so are the 
great power markets. What Mr. Baum has done is 
to fit one into the other in a masterly fashion, thus in­
dicating the lines along which progress will march. His 
is a very valuable and far-sighted contribution to the 
art and economics of electric power transmission and 
will well repay close study and application." 

W illiam S. Murray, Consulting Engineer; former Chair­
man Superpower Suruey aaya:-

"In the ATLAS OF U.S. A. ELECTRIC POWER INDUS­
TRY, Mr. Baum has made a remarkable and valuable con­
tribution to the electrical arts, meriting in my opinion, the 
highest recognition, especially because of the ingenious method 
he suggests for maintaining constant potential on long and 
inter-connected transmission systems." 

7 tee 6%0~01/011 {p-UjJD11 
l\lcGraw-Ullt Rook Co., Inc,. 

370 Seventh Avenue, New York, N. Y, 

-V:ou ma7° send me on 10 days' approval Baum's Alias or u. s. A. 
.,loo!rlc Power Indos!ry, $10.00 net, J)OSIPBld. I agree to pa7 for 
the book or return it postpaid within 10 days of receipt. 

Regular Subscriber to the E. R. Journal ••.•••.••.••••.•..•....• 

Member of A. I. E. E. f. • . . • . . . • • . . • . . . • . . . . .• • ......••....• 

Signed ••..•...••••..•••.••• , ....•.•..•.•••.•••.••..•.•••• 
(Please Print) 

Address ................... , ............ , ............... . 

Name of Company. • • • . • . • • • • • • • . . . • • • . .• • ••....•••••..•.•• 

Official Position .•.••.••••••••••••..••.•.•••••...••••••••••• 
( Books sent on approval to retail customers In the U. S. and Canada 

only.) E.R.J. 6-16-23 

----------------------------------------J 
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Way for the Break-down Gang! 
Traffic stops or parts to right and left 
to let the emergency truck come 
through. Everyone knows that on it 
depends the quick restoration of traffic 
and, sometimes, even life and limb. 

And so you, who are in charge, want 
it to come along at top speed. 

And it will come along at top speed, 
if you are using 

TEXACO GASOLINE 
the Volatile Gas 

Then, when the driver steps on the 
accelerator, a lively stream of vapor­
ized Texaco Gasoline shoots into the 
cylinders and the truck's away. 

The truck fairly leaps forward be­
cause of the quick pick-up of "the 
volatile gas." 

And this is worth noting. The quali­
ties that make Texaco Gasoline so 
worth while in the internal combus­
tion engine operate to make it the 
best gasoline for blow torches. Vola­
tility, Fuel Value, Purity mean ready 
atomization, high heat content and no 
danger of sediment blocking needle 
valves or spray holes. 

So, then, you can understand why the 
sale of Texaco Gasoline to Street 
Railways and bus lines is keeping pace 
with · the enormous growth of our 
business in Texaco s·treet Railway 
Lubricants. 

Nor are the roads neglecting the other 
Texaco products. They are using 
large quantities of 

TEXACO KEROSENE 

for stationary lamps, head lights and 
tail lamps, where the safety factor is 
important and where the oil must 
burn without crusting wicks or frost­
ing glasses. 

TEXACO SIGN AL OIL 

for hand lamps. This is compounded 
oil of excellent qualities and noted 
especially for long burning. 

TEXACO 300 BURNING OIL 

An uncompounded burning oil (made 
especially to meet the demand for 
high Rash), used for some types of 
hand lanterns and stationary lamps. 

Some of our best roads use Texaco Petroleum Products all along the line 

TEXACO Lubricants TEXACO Greases TEXACO Gasoline TEXACO Burning Oil 

29.· 
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- way down south! 

They find them best for the 

Orleans-Kenner Traction Co. 

On these interurban cars between New 
Orleans and surrounding cities - Miller 
Trolley Shoes have proved their worth. As 
on many ·other roads which use them, they 
are preferred to trolley wheels because they 
cling to the wire, and because they greatly 
reduce the chances of damage to overhead 
lines, delays and similar trolley troubles. 

You do not have to experiment with Miller 
Trolley Shoes. The Orleans-Kenner Trac­
tion Co., Inc., is only one of fifty odd 
electric railway systems all over' the coun­
try, which have tried them, and discovered 
their advantages and economies. 

MILLER TROLLEY SHOE CO. 
Boston-21 , Mass. 

W esttrn Representative: 
Economy Electric: Devices Co. 

1590 Old Colony Bldir., Cbicaa-o, Ill. 

MILLER 
TROLLEY 

SHOES 

Write for 
references 

We will gladly put 
you in touch with 
officials of other 
roads which u s e 
Miller T r o 11 e y 
Shoes. 
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SYMINGTON· 
SEMI-STEEL JOURNAL BOXES 

JOURNAL bearing and axle 
mileage are dependent upon 

satisfactory journal box per­
formance. 

The journal box must have am­
ple strength for the work it has 
to do; it must carry the axle lub­
ricant and be easy to pack; it 
must have a permanently tight 

cover and an effective dust guard. 
All these qualities are embodied 
in Symington Semi-Steel Jour­
nal Boxes. 

They give increased journal bear­
ing and axle mileage and long, 
economical service. 

Specify Symington Semi-Steel 
Journal Boxes. 

THE T. H. SYMINGTON COMPANY 
New York Chicago Baltimore Boston Montreal 

WORKS: ROCHESTER, N. Y. 
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Order One 
on Trial 

\Ve will gladly ship 
you a No. 5B Knutson 
Trolley Retriever for 
extended trial, and 
guarantee to ·refund 
the price if you are 
not convinced that it 
is the most efficient 
retriever you have 
ever had on your cars. 

ELECTRIC RAILWAY JOURNAL June 16, 1923 

It Lubricates 
Itself, Too! 

Due to a recent improvement 1t 1s 
nor now necessary to dismantle the 
retrievers or remove them from 
cars for oiling. 

Our new lubricating reservoirs 
(patented) keeps the mainshaft 
properly lubricated for weeks, and 
can be reJilled in a few seconds 
when necessary. 

Purcha,sed On 
Performance 

Our No. 5B Knutson Trolle,· Retriever continues to be the standard retriever 
of so many important roads b~cause it "made good" with them years ago and has 
not yet "fallen down." 
Isn't that a good indication of what it can do for your road? 
Delays due to rope breakages and damage to o,·erhead construction will be 
eliminated. 
Barn labor wi:l be saved. 
Maintenance costs will be reduced. 
Ask us for full description and price--0r, better still. let us send you a retriever 
on trial. 

If' rite now. 

rrhe T rolley Supply Company 
MASSILLON, OHIO 
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An investment in safety 
which yields highest returns 

"to be manufactured by the 
Consolidated Car Fender Co." 

WHEN so specified you get 
The H. B. Life Guard with 

a long record of high efficiency 
with all its working parts of the 
best-to stand heavy service. 
They are built to save life. 

The H. B. Life Guard record of 
life saving was attained and the. 
guard universally adopted be­
cause it is well built, strong, effi­
cient and positive in action. 

Weaken your construction, you 
increase your liability I No rail~ 
road man wants to take this chance. 

Specify-

H. B. LIFE GUARDS 
to be manufactured by 

THE CONSOLIDATED CAR FENDER CO. 
Providence, Rhode Island 

General Sales Agents, Wendell & MacDuffie, 110 E. 42nd St., New York 
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The Columbia Machine Works and Malleable Iron Company 
specializes in doing special jobs. You can use our shops as your 
own, or an auxiliary to your own shops. The following is a list 
of our standard products. 

You might find it interesting to compare the cost of 
these items with the cost of any other similar articles. 

AR E Q UIPMENT: 
Air Brake Handles-Bronze and Malleable Iroo ..•• 
Signal Bellll .................. , ... ,, .•.•. ,,.,,,. 
Door Sheaves and Track, .................•.•... 
Platform Foot Googe ....... , ....•....•..•.•... 
Connectors, 2, 3 and 4-way . .......•............. 
Controller Handles, Operating and Revemlog-

AdJustable Typ-Broru:e or Malleable Iron .. 
Nevaepllt ..................................... . 
Controller Parts .•.•.•.......................... 
Trolley Wheels, Polee and Harps .......... .. ....•. 
Deotlnatlon Slgru,-Steel ............. . ......... . 
Center Platee-Dust Proo! and Oil Lubricated ..•. 
Orld-Reallltors, all types ..........•.......•... , . 
Motor Busperu,ton Bars .........•.......•.....•. 

RAILWAY MOTOR PARTS: 
Armature Bearing Bhellll-Malleable Iron and 

Semi-Steel •.•. , ................ , .. , ......... . 
Armature Bearings-Brome .............•....... 
Axle Bearing Bhell&-Malleahle Iron and ~eml-Steel 

!~i~~~~~~?~~::::::::: :: : : ; : : : : : : : : : : : : 
Armature Bhalte .............................. . 

~~JfJe~~~-~~-~~~~~::::::::::::::: :: : : 
~:;-:::::!'u"~~~aftP~~es::: :: : : : :: :: : :: : :: : : : : :: 
Field Coll Terminals .......................... . . 

~:.l~ ~~ii.ii.i1eii,i.: · y..;,;,· ·;,;,ii· ·stieci· · siee1: 
Welded or riveted ...•...........•.........•. , 

TRUCK P ARTS: 

i~~,liili~:: ::: :: : : : : :: : : : :: : : : : : : : :: : : : : : : 
=:~1~:::::::::::::::::::::::::::::::::: 

J ournal Box Covers ......... . ........ . .. . . . . 
J ournal Box Shims .•.••.•..•...........•...... , 
J ournal Bra.'ISN ............................... . 
J ournal Brass Wed~ea ..... ............. , ...... .. 
J ournal Check Plates .... ...................... . 
Turnbuckles ......................... , ......... . 

CASTINGS : 
Motor and Truck Spring Cap .............. , .... . 

AIIG~~~d1r'i.i,:1~.Jr~ie BI~: ,~0:i~:- ~~si,:~ 
Zinc Cae•lngs ................................ . 

DROP FORGINGS: 
L ight, M edium and HeaVY .. , ......... , ... ,, .. .. 

LINE MATERIAL: 
Feeder, Splicing and Trolley Ears •••••.•••• , ••• •• 

MACHINERY-REPAIR AND S HOPS : 
Armature. Bearing, Babbitting and Broaching 

Machines ................................... . 
Armature Machine-Columbia Patent ..•••..• , .•. 
Armature Buggies ..•••••.••••••••••••••••••.•.• 
Armature Lead Flattening Rolls .••••.•.•••. , ..... 
Armature Shalt Straightener .•.•.•.•.•.....•..•.. 
Arillature Winding Stands .................... .. 
Armatu re Coll and Taping Machine •••.... ,, •• , •. 
Axle Straightener .............................. . 

~!~~l!,f:.,r~~ "Macli.tiie:. anil' w1iii' sioitii.g 
Attachment ...•..••...••..•..•...•....•....•• 

Car Holsta-Electrlc ....................... ,,, .. 
Car Reptacem ........•.•......•..•.•.•••.••..•. 
Coll T aping Machine .......................... . 
Coll Winding Machine ...... ................... . 
Pinion Pullers and Repair Parts ..•.•.•..... , , , .. . 
Pit Jack-Pneumatic ...... , .. ,., .............. . 

~.Fo:.~~rs'f~:t -~':'1_t'.:'~:::::::::::::::::::::::: 
Freight Cars Rebuilt ..•. ,,,, ........... , ......•. 

3313 ATLANTIC AVE., BROOKLYN 

June 16, 1923 

The 
COLUMBIA 
MACHINE 
WORKS and 

M. I. Co. 



June 16, 1923 ELECTRIC RAILWAY JOURNAL 

Better Because It's Boyerized 

The 
McArthur 
Turnbuckle 

You won't have to re-fit the brake rig­
ging 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 :djustment, and 
tighten it up to stay. 

Stnd for Sample to try. 

The ninth inning· need 
not be the end of 
the game! 

Patrons of the National sport like to see the game 
tied in the ninth-they get more for their money. 

Boyerized Parts give you extra innings also,­
many of them in fact,-for they wear from three 
to four times as long as ordinary untreated steel. 

The Long-Life List 
They are BOYERIZED Parts 

Brake Pins 
Brake Hangers 
Brake Levers 
Pedestal Gibs 
Brake Fulcrums 
Center Bearings 
Side Bearings 
Spring Post Bushings 

Spring Posts 
Bolster and Transom Chaf-
ing Plates 

McArthur Turnbuckles 
Manganese Brake Heads 
Manganese Truck Parts 
Bushings 
Bronze Bearings 

Boyerized Parts cost sliqhtly more because they last 
three or four times as lonq as parts of ordina~y un­
treated steel. Let us quote you on your requirements. 

Bemis Car Truck Company 
Electric Railway Suppliea 

SPRINGFIELD, MASS. 

Rt,pr.,...,ntath'"11: 
E conomy Electric Devices Co., Old Colony Bldir .. Chicll&'O, DJ. 
F . F. Dodier, 903 MonadnOCk Bldg., SBn Fra.ncleco, Cal. 
W. F. McKenney, 54 First Street, Portland, Ore. 
J. H. Denton, 1328 Broadway, New York City, N. Y. 
A. W. Arlin, 772 Paclftc Electric Bldg .. Los Anl'elea, Cal. 

35 
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"The Wood Eternal" 
. . 

gives insurance against a 
continuous big labor cost 
for renewals and replace­
ments in the mavy railway 
uses for lumber. -

When you specify and use 

All Heart Cypress . 
for Ties, Fencing, 
Trunking, Capping, 
etc., 
you know it will give longer 
service than any other material. 
You know, too, how labor costs 
exceed material costs in almost 
every case. Of course even Cy­
press may eventually have to be 
replaced. Nothing lasts quite 
''forever." But in the long service­
lifeyou get from all-heart Cypress 
you will have saved a lot of labor 
costs in maintenance alone. 

Anyway, that's why a number of 
the biggest railways in the coun­
try insist _on All-Heart Cypress. 

TRADE MARK REG. U.S. PAT.QFnCE. 

'' Buy by the Cypress Arrow." 
Look for this mark on the end 
of every piece-or on every bun­
dle. Our data is at your service. 

Southern Cypress Mfrs.' Association 
1265 Poydras Building, New Orleans, La., or 

1265 Graham Bldg., Jacksonville, Fla. 

GROUP 
LIFE 

INSURANCE 
• I 

What it is: 
Life Insurance that covers 
under one policy, and at 
low cost, all the employees 
of an individual, a firm or 
corporation without re­
gard to age and without 
medical examination. 

What it does: 
It enables the employer to 
protect every employee. 
It establishes a community 
of interest. It increases 
mutual respect and good 
will. 

~~~~-

'}he $ 
PRUDENTIAl 
INSURANCE COMPANY OF AME.RICA 

EDWARD D. DUFFIELD 
President 

HOME OFFICE: NEWARK 

~~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiewiiiiJiiiieriiiiseyiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.iii~Ws 
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Bates Engineers will gladly co-operate 
with you in your planning. 

Bates Steel Pole 
Strength 

The stability of installations built with 
Bates Poles as the backbone of the con­
struction reflects the progressive trend of 
the organization using them. 

Use Bates Poles- Poles of a character 
consistent with the high standards you 
demand and specify for the rest of your 
equipment. Bear in mind Bates prices 
compare favorably with the cheapest sub­
stitutes. 

Bafeslande5teel Truss@. 
Illinois Merchants Bank Bldg., 

CHICAGO, ILLINOIS, U. S. A. 

ONE PIECE 

PAND 

37 

ANDERSON LINE MATERIAL 

TRADE 

Reg. U.S. Pai. Off . 

Round Top 
Straight Line 
Suspension 

Aetna 
with 

Insulation 
For over twenty years, Anderson Line Material 
has been a leader in the field because of its em­
inently satisfactory and long service. Aetna In­
sulation has helped to make this reputation for it. 

Aetna Insulation is our own special compound. 
Developed years ago, it has continued ever since 
to meet the exacting requirements of electric rail­
road line service. 

-Let us send our catalog-

Albert & J.M. Anderson Mfg.rCo. 
E•tabli•hed 1877 

:\!ARK 289-293 A St:, Boston, Mass. 

Branche&--New York, 1.15 Brondwnv. Philadelphia , 429 R eal 
Estate Trust Bldg, Chicago, 105 So. Dearborn St. London. 
E C. 4. 38-:10 Upper Thames St. 
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Safe-Year in and 
Year Out 

I. c~EMARK p 
ijY.Jlj G .:J#'!.u~r!E 

ABSOLUTELY NON· SLIPPING ALWAYS 

Here's an all-year-round safety step-as 
non-slipping in winter as in summer-as 
safe when wet or icy as when dry. The 
peculiar "reticuline" arrangement of 
edge-on steel bars explains it. And this 
safe, comfortable, foot-gripping surface is 
an inbuilt feature of the Safstep-not 
temporarily secured by cleats or lead 
strips or abrasive inserts that may work 
loose and become a menace. Write for 
Catalog 3A28, giving all details. 

)RVING IRONWORKS CO. 
LONG ISLAND CITY. N.Y .. U.S.A. 

MANUFACTURERS OF 

] S TRADE MARK w 
ijYt~G u~~~. 

THE FIREPROOF VENTIIATING FLOORING , 

IN the final analysis all of us 
who build cars, manufacture 

devices for cars and direct the 
operation of cars, are all tied up 
together in the business of serv­
ing the public. 

The more success any one of 
us has in our work the more 
satisfied the public is going to 
be with all of us and the greater 
our prosperity will be. 

For thirty-five years we have 
done our utmost to produce car 
fixtures for both electric and 
steam cars that represent the 
maximum in safety, convenience 
and economy. In this we have 
contributed our best efforts to 
the railroad business in general. 

The leading railways of the 
country seem to appreciate this 
fact and show recognition of it 
by constantly specifying 

EDWARDS FIXTURES 

Edwards Products 
\Vindow fixtures 

All metal sash balances 
Sash locks, and racks 

Sash lifts 
Anti-rattle compression devices 

Metal stop casings and 
parting stops 

Top, bottom and side 
weather stripping 

Steel Vestibule trap doors 
Trap door locks and latches 
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Not Just an Ordinary Splicer 
-.-But a Splicer Correctly 

Designed for Longer 
Life and Perfect 

Operation 

Absolutely Prevents "Notches" Where Lips Join Body 
The lips of the Improved Clark Splicer have 
reinforcing lugs cast inside at the inner ends. 
When lips are peined, these lugs rest on the 
wire-no matter whether it is full section 
or worn. Lips extend lengthwise beyond 

lug towards center of splice and rest firmly 
on a shelf built into the splice body. This 
absolutely prevents "notches" or rough 
spots. 

THE IMPROVED CLARK SPLICER 
Eliminates Rough Spots Insures Permanence and Smoothness 

The Improved Clark Splicer joins the wire per­
manently and presents a smooth surface for wheel, 
shoe or pantagraph. It is smooth under-running 
when first put up, actually becoming a part of the 
wire. The V-shaped approach carries the wheel on 

and off the splice without jar or vibration. These 
improved features eliminate arcing, pitting and ex­
cessive wear at splicer points. Furnished with or 
without Boss. 

Prices sent on request 

_The Drew Electric ·& Mfg. Co., Cleveland, Ohio 

Flat-Iron Handle 

Send in the Coupon and 
get a free copy of the 
Carbon Brush and Com­
mutator Trouble Chart. 

THE MAN WHO WINS 
IS THE MAN WHO GRINS 
AND MAKES ONE DOLLAR 
LOO ·K JUST LIKE TWINS 

Commutator 
Slotting 

Files 

39 

IMPERIAL 
COMMUTATOR 
STONES WILL 

PRODUCE THE 
GRIN 

------------------------------

Double Saw Handle 

If they do not make your 
dollars look at least like 
triplets, you need not pay 
the invoice. 

MARTINDALE ELEC. CO. 
11725 Detroit Ave., Cleveland, Ohio 

Gentlemen: Please send me lnformatl~n on 

your products and a copy of tha trouble chart. 

Nama and Title ••••••.•••••••.••••••. , ••••. 
(Pleasa Print) 

Campany ••••..••••••••••••••••••..••••••. 

Street ••••••••••.•••••••••..•••••••.•••.•• 

City and State .•••••••••• , , , , .•• , .•.. , , • , •. 



40 ELECT R IC R AILWAY JOURNAL June 16, 1923 

Root All Spring Steel Life Guard 
~ The guard that works 

perfectly 
Costs no more 

Abundant references glad ly furnished to 
verify the above claims. 

Play Safe! Any guard that gives unsatis­
factory performance is expensive at any 
price. 

SPECIFY ROOT ALL SPRING STEEL LIFE GUARDS 
on your cars 

The ROOT SNOW SCRAPER has 
solved the problem of removing snow 
from the tracks and keeping the cars on 
time. 
The scraper shown here is ottr No. 7 for 
either hand or air operation. 

•·Jt Never Fa,l• t o Clean t he Rails" 

ROOT SPRING SCRAPER CO., KALAMAZOO, MICH. 

- --,~~ 

;;; 
.,_._ _____ ......... ,.,. __ . - -- . 

GOULD AUTOMATIC SLACK ADJU-STER 
Give 100% Brake Efficiency. 
Gould Adjusters are made to fit any truck in place of 
turnbuckles. 
Makes your car fit to run and remain in service. 
Gould Universal Slack Adjusters are becoming stand­
ard on the leading railways of this country. 

Type C illustrated. 

Gould engineers are pioneers in the world of brakes, 
slack adjusters and automatic saftty appliancts. 

Get our figures for your new cars. \Ve manufacture 
adjusters to fit any_ style- of truck or brake rigging. 

GOULD COUPLER COMP ANY 
30 East 42nd St., New York City Works: Depew, N. Y. The Rookery, Chicago, IJI. 



June 16, 1923 ELECTRIC RAILWAY JOURNAL 

10 seconds to change wheels! 

BAYO-NET 
Detachable Trolley Harps 

Trolley wheel mileage can be increased and 
service interruptions reduced when Bayonet 
Trolley Harps are used. They permit 
removal of wheel and harp for inspection, 
lubrication, adjustment or repair. The 
change is made in a fraction of a minute­
no tools needed. 

Wheels 
Sleet Cutters 

41 

With Bayonet Detachable Harps, there is 
no need or incentive for running a wheel 
which needs some minor repair. That's the 
kind of business which shortens the life of 
equipment. Bayonet Equipment helps you 
to prolong its life. 

Bases with Detachable Pole Clamps 

Bayonet Trolley Harp Co., Springfield, Ohio 

;!IIHIIIIIIIIIJJIIIHIIIIIIIIIIIIIHlllllllllllllllll)IIIIIIIIJIJIJJJIJIJIIIIIIIHIIIIIIIIIIIIIIIIIIIIJJ1111111111111111111111111111111111111111111111111r1111111111111111111111111111111111111111111111111111111111111111111111111111111111H11111t111111111111n1111111111111111111,111111111111111,11111111111111111111u111t11u1111111111!: 

--'-"" 

SPUI\ \-\ EL\CI\L 

The Tool Steel . 
Gear and Pinion Co. 

= 

CINCINNATI, 0. , 

! 
5m11 u~:m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111n111111111111111111111111111u111111111111111111111111111111111111111111111111111111n111111111111111111111n1111111111r111111111t11HI~ • 
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ii I llll 111111111111111 I xuxu 111ll111111111111111111! 

In Kaffir lands there is a species of xuxu (frog) many 
times larger than our swamp variety, 
They're venomous and spit like a corn-cracker from 
Georgia if you get near them. 
And if this spit touches the skin, it leaves a scar simi­
lar to the burn on a commutator from ill-chosen spit­
fire brushes. 
So Mr. Native 
he's a savage. 

keeps away from xuxu-yet they say 

While Mr; Operator still buys xuxu brushes-and gets 
in under the classification: cwilized. 
The only reason why the Morganite brush engineer 
can travel abroad in the land unarmed is because the 
xuxu brush users are much on the wane-if not 
entirely waned. 

Main Office and Factory: I~ 
519 West 38th Street, New York = DISTRICT E.'IGI!\'EERS AND AGENTS: I~ = Electric Pc,,rer Equipment Corp., Herzoc Electrle & Enirlneerln1 = 

§_ dle3ltbphlaand Wood St.I., Phlla- ,..,v,111•~• Cc., 150 Steuart St,, San = e Franelaco : 
§ El~caiol"/::_"1~.~ /iU!': ·,!I( · Special Semce Salea Company, :: 

= bur1b AERA ~=! ~a~c1!~·caur. § := J, J!'. Drummey, 75 Pleuant "-, ?:f . · Railway & Power Enir!neerln1 = = St., Before, Masaachusettl Corpontlcn. Ltd., !31 Eul- := = W. B. Heade:, Co .• Boe• Bid.I'.. ,~ em An.. Tcroo.to, Ontario, = E:: SoatUe Canada : 

5'1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ffl 

r••111111111111111111111111111111111111111u111111111111111111111111111111u111111111111111111111,111111111111111111111u111111n111111111111mmn111-

I Reliable :t~TL~9~~ 
I Buttons 

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

!===~===== ~~i:~~;ir~¥J. Quick - disconnecting 
features, without the 
use of tools, permits 
rapid removal when 
necessary. 

§ ---------------

1 !~?~f ~~CD~~~ c.i"e~ 
E fective and faulty push = button construction. 

I ~-::~=· :: P•""~" 

;== Fahnestock Electric Co. =; 

Long Island City, N. Y. 
~IIIIIIIIIIIIJIIIIIIIIIIIIIIIUllllllllllllllllffllllllllUIIIIIIIIHIIIIIJIIIIIIHIIIJJIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllffllllllllltWU&li 

r1nm1nHUIIIIUIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIHIUllllllllllllllll""r 

~ ~ 
~ Griffin Wheel Company ~ 
I McCormick Building i 
§ Chicago, Ill. § 
~ § 

I GRIFFIN I 
' F. C. s. I 
For =e~~!:~rban I 

I Railways = 

. a.~,, F:~:.:Rrns, s,. •••' I 
Detroit Kansas City Los Angeles § 

§ Denver Council Bluffs Tacoma I 
r'•u1111111u11111111111111mHIIIIIIUINllllllllllttllllllllllllllUIHIIUIIIIIIIIIIUIIIIIIIIIIIIIIIIIIHIUIIIIIUIIIUttlllllllltlllNIHtftuttttttttttUHi 



June 16, 1923 ELECTRIC RAILWAY JOURNAL 43 

NeN Lightweight Interurban Cera for Eeatern Wi~c:onain Electric Co. 

These double-end, double-truck cars of the "Safety" type, 
43 feet long over all, arranged with a smoking compartment 
have a seating capacitr of 44 passengers. 

They are mounted on St. Louis trucks CM-69, equipped 
with four 35 H.P. motors. 

St. La\JiS Car Company 
St. Lo"is, Mo. 

Further particular& 
aent upon reque&t 

-TAe l!irt!..pl.ace ~I" t:Ae Sa-l'e'!J Car• 

• ..UlttttNIIIIINIIIIIIMIIIIIIIIIIIIIIIIIMHNUIIUUIIHllllllllllllllllntlllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111llttllllllllllllfllllllllllllllllllllllllllllllllllllllllllntlhllltfll: 

fl0lical 0earing 

/ \, 
. 

: I r , . \_ JfL
~ 

Gear P/nion 
Ootted line shows -tooth-form 
4/.i 0irwolute. Solid 1/ne shows 
tooth-form of Nuttall Helka/s. 

, .._ ____ Ro........;u;...n;...;d.;..;;~..;.d_T6;.;;ee=th........; ___ --1 

RD.NUTTALL COMPANY 
PITTSBURGH O PfNNSYLVANIA 

much like a big nut e~gage& the threads 
of a screw. 1 here is no shock. no 
vibration, and almost no wear. This 
lengthens equipment life. 

The tooth form of Nuttall Helical 
Gears is scientifically correct. There 
is no undercut at the tooth root where 
the greatest strength is required. This 
is another item materially increasing 
the life of equipment. 

Nuttall Helical Gear and Pinion teeth 
are rounded at the ends. This facili-
tates installation and eliminates some 
troubles which occur with flat ends, 
due to the sharp, hard edges chipping, 
or their tendency to cut. This se, m­
ingly small feature has saved much 
time and money. 

We .mention • few seemingly minor f"•ture9 
to ■how you how deeply and thoroug~ ly we 
go into every detail which will make ge•ra and 
Pinions better. 

All We,tinghouse Electric & Mfg. Co. 
Dietrict Officee are Se.lea Representetivea 
in the United State• for the Nuttall 
Electric Railwey end Mine Heulege 
Products. In Canerfe: Lvmen Tube & 
Supply Co., Ltd., IVontreal end Toronto. 

Special Orop Forged 
Pinion Blank 

Nuttall Pinion Bl&nk• ere wpedally drop forire 
by a process which pre.cticelly equolizea the 
longitudine.l end trenaven,e ductility. Ordinary 
forged pinion• ere out of proportion in these 
charecteri11tica in ratio, SI gree.t ea 2 to I. 

All Nuttoll Heat-Treated Pinion• ore ground 
in the bores. The importance of thi1 feature. 
giving occura.cy mea1ured in thousandths. 
cannot be overe■timeted, es it not only fe.cili­
tatca and insures fite on taper ahafta, but ir.sures 
perfect meehing. on true center■ and axia l 
poeition1. 

Pinion with Pinion withOl.lt I 
Ground &r11 Ground Bore. ~ 

'IUIUllllllllllllllllllllttllllllllllllltllllllllllllllllllUIIUIIIJlJlllltlllUlllllllUUIIIIIIIIIIIIIIUllllllllfflllllllltlllntllllllfllllllllHIIHIUIIIUIIIHIIUIIIHlllllllllllllllllllllllltllllllfllllllllllllJIIIIIIIIIIUIIIIUIUllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllltllltuJIIUHIIIIHtt.;: 
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■um111111111111t111i11111111111111111111111111111m11111111111u:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111• 

! !~:~!1=}t~:;,:~~!~ i 
- WEATHERPROOF WIRE -I ,.:;:::~::::m uf ~~1}~f!!LE -
!_-===- AMERIC~~l~~P~~!~~.c:.~ WORKS -

Bodoo. 178 Federal: C'hk■ao, 112 \\". Adams : 
Clnctnnatt, Traction Bldg: Kew York, Pershlna Sq, Bldg. 

~111111111111111111111111111111111111111111111111111111111111111111m111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nir £! 

I International Creosoting 
~. & Construction Co. 

I 
I 

Galveston, Texas 
Plant-T e:urkana Beaumont GalTeaton 

MONEY SAVERS TO RAILWAYS 
Treated railway ties, poles, piling, 

bridge timbers, etc. 

;==== __ · Su our full page advertisement 
in last week's issue. I 

=:111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

~IIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIII L! 

I Au¥o~f %:f tr~~AL I for single lrack block signal protection 

~ United States Electric Signal Co. 
~ West Newton, Mass. 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 

r::P;J;~~i:~z~~f :i1i::~~:: .... ~, 
~ Your best insurance against insulator breakage 

~ Hubbard & Company 
~ PITTSBURGH, PA. 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

~1111n1111111111111111111111m1111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i --~~ ••• ~ 

I I 
§ INSULATED WIRES AND CABLES ~ 
~ JOHN A. ROEBLING'S SONS co~ TRENTON, NEW JERSEY ~ 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILllllllllllllllllllllllllllllllllllli 

:JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll•:S 

I ~~;i;;'ifi~:;:;.'::' :::::::::;:;:;,i:,f:~~~:,~;,{:~~i:,i;,,;,,:,, 't:!c:~f:~f;!, ', ~81 
I I 
§] , app nsa a o. -. nc v. , . . ~ 

l .. 111 .. 111111111111111:r.~~.~.~.!1~~.~1111111111111111111111111,11111111111111111,11111111111111111111111111111111111111111111111,111111111111111111m11,; 

:llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllHNIINllffltllltlfl!. 

I ~(O)]M{]E Wil~lE i 
; 

BARE AND INSULATED 

Rome Merit Wins Customers 
Rome Service Holds Them 

ROME WIRE COMPANY 
Main Plant and Executive Offices: Rome, N. Y. !! 

"Di:::n:;~:::~~~ B::::~;; Y. '=-
New York, 60 Cborcb SI. Chicago, Ill., 14 E, Jaekaon Blvd. 

Bosloo,i1,~a~;;g!i~~l"c3~.~: o. foe~:~!;,,:-111~-~~e!''st'na 2~~3-I, § 
= e 
r.1111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

Chapman 
Automatic Signals 
Charles N. Wood Co., Boston 

=11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111 • 

!11111111111111tlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

-

Standard ue~~.~ll!:?.~!!d Cable 0,. !=======--==== Electric Wires and Cables of all kinds: 
also Cable Terminals, Jnncllon Bone, etc. 

Boston Philadelphia Pittsburgh Detroit New York 
San Francisco Chicago Washington St. Lout ■ 

:;,111111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:.i111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•.a 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 

<tlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllfllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllll! 

~ Protect Your 
Highway Crossings 

with N achod High­
w ay C r o s s i n g 
Signals. They pre­
vent damage suits, 
and let you sleep 
easier at night. Fur­
nished w i t h bell, 
wig wag and flash­
ing lights, independ­
ently operated. Also 
singly, or in any 
combination. 

NACHOD 
SIGNALS 

for highway crossings 
are described in 
Catalog 720. They 
are operated from 
trolley power by high 
speed overhead trol­
ley contractor, without 
moving parts. Our 
Cat a Io g 719 tells 

about N achod Block Signals; and the Manual about 
the automatic Headway Recorder for timing cars. 

NACHOD SIGNAL CO., Inc. 
Louisville, Kentucky 

:itllllllllllllll!IIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIJJIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllhllllllll!lllllllll!lllfllllfllllllllf­

!Jlllllflllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllt: 

The Baker 
Wood Preserving Company 

CREOSOTERS 
Washington Court House, Ohio 

Cross Ties 

Lumber 

Bridge Timbers 

ling 

Treated and Untreated 

I We solicit your inquiries 

Washington Court House, Ohio 

Posts 

-

~============I Creosoting Plant located 
On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. 

Operating Mills in Southern Ohio 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllllllll11lllflllllll1lllllllllllllllllllllllllllllllllllllll~lllllllllllllllll

0

1llllll1Ulli 

u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m 

They prevent creeping moist u re and oulckly drain t he vettf­
coat in wet weather, keeplni:- the inner area dry. 

The Above Insulator-No. 72-Voltages-Test-Dry 64,000. 
Wet 31,400, Line 10,000. 

Our engineers are always ready to help you on your glass 
insulator problem. Write for catalog. 

Hemingray Glass Company 
Muncie, Ind. 

Est. 1848-lnc. 1870 ~ 
§ 

r,11111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111mn1111~m11111111 1111111mmnai 
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ERICO 
Rail Bonds 

Brazed Bonds 

Type ET I head 
Type EA of rail 
Type EC, web of rail 

Arc Weld Bonds 

Type AT-FI h d 
Type AT-R efa .

1 Type AU O rai 
Type A, base of rail 

The Electric Railway Improvement Co. 
Cleveland, Ohio 

·, 11111111111111111111111111111111111111111111111111111111111111111111111111111:n111111111111111111111111111111111111111111111111111111111111111111111111111111111 ... 

:am1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111mt. 

High-Grade Track 
Work 

SWITCHES-MATES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 
HARD CENTER AND MANGANESE 

CONSTRUCTION 

I New York Switch & Crossing Co. 
~ Hoboken, N. J. i 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

rllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll r. 

; Lorain Special Trackwork 
~ Girder Rails 

Electrically Welded Joints 

THE LORAIN STEEL COMPANY 
Johnstown, Pa. ~ 

~ Sales Offices: ~ 
i1 Atlanta Chicago Cleveland New York § 
§ Philadelphia Pittsburgh § 
E Pacific Coa•t Repre•entative: E 
§ United States Steel Products Company § 
§ Los Angeles Portland San Francisco Seattle § 
E Export Representative: f 
§ United States Steel Product. Company, New York, N. Y. ~ 

:ii11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111·1111111111111111111~ 

!RIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIII':. 

I BARBOUR-STOCKWELL co. i 
~ 205 Broadway, Cambridgeport, Mass. ~ 
§ Established 1858 § 

I Manufacturers of I 
~ Special Work for Street Railways -

Frogs, Crossings, Switches and Mates 
Turnouts and Cross Connections 

Kerwin Portable Crossove~s 
Balkwill ArticuTated Cast Manganese Crouings 

ESTIMATES PROMPTLY FURNISHED = 

..IHUIIIIIIIHUlltllllllllltllllllllltlllllllllllllllllltllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIUUIIIIIIIIIIIIIIIIIIIIIIIIIUllJlllllllllllllllllflllllllll~ 

FERALITE 
An up-lo-date and most 
economical process for the 
Alnminolhermlc weldlnr of 
rail joints. Makes lhe joint 
stronger than the rail Itself. 

Special adranlag"" - (1) Rall 
ends are hulled together and 
easily allgned, no Inserts needed 
lo fill In or adjust. ( 2) Smaller 
portions of material used. ( 3) 
Grinding reduced to the min• 

Feralite Welded Joint 

!mum. only a slight touchln&' 1lJl 
is needed. 

The Ferallte Rall Weldin&' 
Process ellmlnales rail joints at 
a lower cost than any other 
process. Write for full details. 

ALUMINO-THERMIC CORPORATION 
Roselle Park, New Jersey 

.1lllllllllllllllllllllllllllllllfllll llllllllllllllllfllflllllllllllllllllllllllllllll!tllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli: 

Dlllllllllllllllllllllllllllllllllllllllllllllllhllllllllllllllllhllllllllhu•••••"llllutlll1lul11lllll,111o1l, .. 1,.,1,11111111111111111111111111Jllllll11llli:, 

SPECIALISTS 
in the 

Design and Manufacture 
of 
' 

Standard-Insulated-and 
Compromise Rail Joints 

The Rail Joint Company 
61 Broadway, New York City ~ 

; 

- i 
.111.111n111um1111111111111u111111111111111111111111111uw 1111111111111111111111111111111111111111111111111111111111111111,m1111nun111111111n1• 1n111111F 

:Jllllllllllllllllluolllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll! 

WHARTON 
Special Trackwork 
For Street and Steam Railway• 

Steel Castings Gas Cylinders 
ORIGINATORS OF 

Manganese Steel Trackwork 

WM. WHARTON JR. & CO., Inc. 
Easton, Pa. 
Other Plant&: 

T17lor-Wbartoo Iron Ir Steel Co,. 
lllrh Brldre. N. J, 

Phll1delohl1 Roll Ir lhchlne Co., 

Tlora Steel Ir Iron Co., 
Pbtladelphls, Po. 

Phlladelpbla, Pa. 

lif,1111111111111111111111111111111111111111111111111111:111111111111•11111111111111:11111111•1111111111111111m1111111111111111111111•rn11111111111111111111111111i 

a11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,i11111111111111111111111111111111111111111111111111111111111111111111•. 

The Differential Car 
An automatic dump car, an electric locomotive, a 
snow plow, and a freight car-all in one. Big 
savings shown in track con-
struction and maintenance, 
paving work, coal hauling, 
ash disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

I Findlay, Ohio 

i 
; = 
.111111111111111111111•11111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•1111m11111111111111r: 
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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 
i 

section. The 3-section design makes it possible to iii 

= raise the platform 16 inches higher and drop it 12 I== 

:=~=- ~~~:;:io~:::e:~an can be done with the old-style ;_ 

,ve'll gladly send you details. 

I ! j J. R. McCARDELLCO. I 
i Trenton, New Jersey, U.S. A. ; 

:,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii r ..... _ ...... -..... _ .... _ ........... -.... -.... -..... -...................................... -.... ·1 
I 

Seymour ''MIDGET'' Grinder 
used for 

1. Surface grinding 
2. Grinding inside gauge line 
3. Grinding special work 
4. Removing corrugations 

In fact, the Seymour "Midget" Rail Grinder will meet 
all the grinding requirements of your track-work pro- ~ 
gram. It is light, portable, operated by one man and § 

does highly satisfactory work. l====-

Write for descriptive Catalog. 

E. P. Seymour Rail Grinder Co. I 
Waltham, Mass. I 

JIIIIJUIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIJIJIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUli 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111P" 

= Bond Teater in Uae, and ~ale g 

Resistance 
Roller~Smith Bond Tcstcra are more than ordinary resistance teating 
jnalrumenta. 
An equipment designed for electric railways. where aimplicity muat be 
combined with caae and 1apidity of manipulation. A moderately ~id 
employee. without engineering training. can uae it and cover ground rapidly. 
The contact teeth bite into the raH. insuring quick. accurale readin1s. ~ 

Bulletins C-200 and C-201 give full details. § 

i ~~~ ~ 
~ = i ,a,~~'i'f:rac~'t'1"'::'t=='t=':::~'tttr;;¥.,a"~~"-'1:'L'""='::~~~'"'1a"'.:.:'"'ac"';;"'tl~;:.1,l I 
~ MAIN OFFICE WORKS ~ 
~ 2128 Woolworth Bid., New York Bethlehem, Penna. ~ 
~ Office• In afl Principal Citiea in U. S. and Canada ~ 
f,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111! 

Steel Chi•el on- one end 
-Broom on the other 

Both Ends of the 
PAXSON 

Track Broom are Business Ends 
-for which reaa<m they have been the choice of railway men for 
25 yeare. 

Made of fiat steel sprintr wire. Fits frog-s, switches and 1T<>ove.o. 
Has strong ash handle wllh steel chisel on other end. Broom ta lltrht 
In weighL but etrontr fn construcLlon. Send for a sampl&--yo11 will 
be pleased. 

J. W. PAXSON CO. 
Manulacturn-s 

_ Nlcetown Lane and D St., Phlladalphla, Pa. _ 
F.11111111111111111111111111011111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nnm11111111111mi 
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;mrn11ui11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!11111111111111111 11111111111111111111111111~ 

I American i 
I Rail Bonds I 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

I 
= 
~ ; 

; = I Arc Weld and F~;;~~;~; I 
I ~G~rican Stec~::!!"; I I NEW YORK I 
~11111u111111111n11111111111111111111111111111111111111111111•u111111111111111111111111111111111111111111111u111111n1111111111111111111111111u111111111111111j 

i"""""""'"""""'"'"""'"'""'""'"'"'""'""""'""''"'"'""'"'"""'""""""'"'"'""'"'"""""'""''"'""'""'"'"'""" 

I DIXON'S 

= 

j'l 

SILICA-GRAPHITE 
PAINT 

is most economical to use because it will 
put off repainting for the longest period of 
time and yet protect the surface from 
deterioration. 

It has proven its long service quality by 
many records made in leading industrial 
lines. These records have been possible 
only because of the unusually long-wear­
ing pigment, flake silica-graphite, and the 
vehicle, linseed oil. 

Write for Booklet No. 180B and Color Chart. 

JOSEPH DIXON CRUCIBLE CO., 
Jersey City, New Jersey 

50 GAi ... 

:A-CiRAJ> 
.\..IN 

Estab/ishtd 18'.!7 

!'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIUIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIHIIIHlllfllHlntmlllltNltttl!; 

THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of 
Water Tu be Boilers 
of continuing reliability 

BRANCH OFFICES 

Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 

BRANCH OFFICES 

" BOSTON, 49 Federal Street DETROIT, Ford Building = 
" PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
§ PITTSaURGH, Farmers Deposit Bank Buildin&' HOUSTON, TEXAS, Southern Pacific Buildina- ~ . 
- CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street = 
~- CHICAGO, Marquette Building SALT LAKE CITY, 705-6 Kearns Building i 
E CINCINNATI. Traction Building WORKS SAN FRANCtsco. Sheldon Building !! 
= ATLANTA, candler Building Los ANGELE.'!, 404-6 Central Building I 
E TucsoN. ARIZ., 21 So. Stone Avenue B:wonne, N.J. SEATTLE, I,. C. Smith Building 
5 lJALLAe, "l'&X. 2001 Magnolia Building Barberton, Ohio HAVANA, CUBA, cane de Aguiar 104 
~ HONOLULU, H. T., CasUe & Cooke Building SAN JUAN, PORTO Rico, Royal Bank Buildin a-

f111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111m111111111Uttt1~ 

,.11111~11~11;111;111;111~111••;11;11;11;•~1111111111111111111111111111n111111111111;•:11:,:·:·:•m::11;, ,rlllllll~IIIIIIIIIIIIIILHIIUIIILllllllllllllnlslllllllllllllllllcllllllllllllHIIIIIIIIIIIAIILIIIIIIIIIMlllnllllllllllEIIIIIIIIIIIIIIIIIIIIIISIIIIIIIIIIIIIIII~ 

PAVING GUARDS v~fn"::iJ;~E ~ I i ■ fl 
diaintefraUon • o f ~ ~ NILWA■KII WU. 18. $. '11. 

street railway paVIn&'. E § • 

Write for Illustrated ~ ~ Electrical Machinery, Steam Turbines, Steam Engines, 
pa~. Catalog No. 20. § § Condensers, Gas and Oil Engines, Air Compressors, 

_ W. S. GODWIN CO .• Inc. 12 E. Lexln&"ton St~ Baltimore. Md. § § Air Brakes 
~IUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllla fi11UIIIIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!illllllllllllllllllllllllllllllllllllllllllllllllllllllli-

:•n111111IIIIIIOllllllll11111Rlllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll':!! 

I Shaw Lightning Arresters ; 
~ Standard in the Electric lndu:strle3 § 

L,,,,_,,,,,~;:~:~~i:~:i~;;~~.;,,,.,,,,_,,,,,.J 

~nnnm11111i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11nu11111mim111111111nl"il 

§ RamaJ)O Iron Works Ajax Force Cem.,...,. 
;; Establlahed l IS l FAtablllhe4 11 IS I RAMAPO AJAX CORPORATION I 
§ s ....... ., g 
= HILLBURN, NEW YORK. = 
~ Chicago New York Superior, Wla. Nlaa-ara Falla, N. Y. ~ 
§ Automatic Return Switch Stands for PUiiin&' Sidlnp ~ 

§ Msn~sne!.u~:~c"u~~l~S~-=sl Work § 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111Ntnnnn11ff1~ 
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idlllllllllllllllfflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!i 

~ B. A. Begeman. Jr .• President Charle. C. Castle, Flnt Vtee-Prealdent ~ 
: Baroid A. Begeman. Vlce-Preatdeot, Treas. and A.ctins See'7 : 
§; W. C. Lincoln, Manager Sales and Engtneertns :::: 

~ National Railway Appliance Co. 
Grand Central Terminal, 452 Lexington Ave., Cor. 45th St., 

New York 
BRANCII OFFICES: 

Munuy BJd<!i;,~•c~~~~~1~· ifaihv!~ 0 ~g~~~~: J1~.?Ch~:a.~·n.i: Begeman-

Rail way Supplies 
Tool Steel Gears and Pinions Economy F,le,trlc Device• Co .• 
Andersen Slack Adjusters Power SM·i ng & Inspection 
Genesco Paint Oils 31eters 
Dunham Hopper Door • Device• LI I d 
Angie-American Varnish Co.. 11d Aluminum F el Cci.18 

Varnishes. Enamelo, etc. C-H Electric Heaters 
Drew Line lllaterlal and Railway Garland Ventilators 

Specialties National Safet1 Car Equipment Tof~~~iil~:" Corporation Co.'s One-Man Safety Cars 
National Hand Holds l<'laxlinum Insulation 
Pitt.burgh Forge & Iron Co.'1 E-Z Car Control Corporation 

Products Safety Devices 
Tnemec Paint & Oil Co.'s Cement Paint 
Fort Pitt Spring & l\lfg. Co., Springs 

• I IIIIJflllJfllllflllJlflllflllllllllllllfllllHIIIIIIIIJUIJ(UllllllflllfllJIIIIIIIIIIIIIIIIIIIIIIIUl(lllllllllllllllllfllllflllflllflllllfllllllllllllllfllllllF. 

:1 n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111un1111111111111111111111111111111111111111111111111t:. 

We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

-

on your equipment I====--= The Universal Lubricating Co. 
Cleveland. Ohio 

~IIHllllllllllllllllllllllllllllllllllllflNllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!IIIIIUIIIIIUIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIUIJIIIIIJIIII~ 

Save Money By Reclaiming It! 
Thia oil extracting machine is recl aiming hundreds of gallons of 
perfectly good lubrkating oil and many pounds of waste tor the 
Milwaukee Electric Railway & Light Co. as well as many other 
companies. It will do the same for you. It is widely used as a 
real economy producing equipment. 

Write for full detail8 

OIL & WASTE SAVING MACHINE CO. 
Philadelphia, Pa. 

IUIIIIIIIIIIIIIIIIIIIIJIIIIUIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111Ulllllll11tllllllllllllllllllllll1111111111111111111F-

:JJIIIIIIIIIIIIIIIIIJIIIIIIIIIJIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

~lllUUllU~ ;car Heating and Ventilation ; :11mc 1 are two of the winter problems that you must § 
::: i2 , settle without delay. We can show you bow E 
: E ' to take ea.re of both, with one equipment. ~ 

§ e ::r't -!:in\~. ~':it~ f~~t let."ri.:ar• ready tor ~ 
- = = 

= ~ E The Peter Smith Heater Company i 
E :?IIJJJJJllfR.l\' 1725 Mt. Elliott Ave., Detroit, Mich, ~ 
• f.1111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

§lllllllllllllllllllflllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllltlllllllllllllHlllll'i ,__ i 
Only Reliable Products Can -§ ~ 

E ~ I be Continuously Advertised I 
= = E E 
iin111nmmnm11111111111111m1111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111mu11111u11111111mi 

ptttUIIIIIIIUIIUIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIHIIIUIIIIIIIIHlttllllllllllll: l PARAG~li~:?e~ ~!!!INGS I 

Paragon Side Bearing 

Reduces Wear on Wheels, Flanges and Rails 
Permits Maximum Speed with Greatest 

Safety Gives Smoo.th Easy Riding 
Qualities to the Car 
Prevents Derailments 

Saves Power 

A Trial Will Convince You 

THE BURRY RAILWAY SUPPLY Co. 
PEOPLES GAS BUILDING 

CHICAGO, ILL. = 

:-1nmmum111111m11111111111111111111111111111111111111111111111111111m1u111111111111111111111111111111111 11111111111111111111111111111111111111111111u1i 

~111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,A:·~:·::

1

:;;~1f I 
M'ACHINERY = 

----'-''-=-c_o_MPANY. 

PHILADELPHIA US.A 
fNNSYLVANIA • • 

HAmerican" Electric Railway Automatic Signals. 
RECLAIMING MACHINES} for recovering 
INSULATING MACHINES insulated wire 

~111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111ii 

!IIIIIIIIIIIIIIIIIIIIIIUIIIIIJIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIUIIIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

;~ ;t:~;e~hic railway• I_====== 

Send for Cataloll 

BONNEY-VEHSLAGE TOOL CO., Newark. N. J . 
.. ,11mn1111111111111111111111111111111111111111111111111111111111111 11111 111111111111111111111 1111111u1111111111111111111111111111111111111111111111111111111111i 

tllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllllllllllllllllllllllllllllllllllllllllllllllllltnL'U.!: 

-

:===i=_-: H~~~t~!~\~~~N i====_~-General Offices and · W ork1: Philadelphia 
Office1 1 New York, Chicago, St. Loul1, Wa1hingLon, San Francl1cc 

:d11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11n11m111111ri: 
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unmnm111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111nn111111111111111111111111111111111111111111111111111111111r. 

~ ----~---..----=-.----=..,.. .... ---...... I 
§ ... I UG,~ 
i 

I 

Moore Rapid 'Lectromelt Furnace I 
SAVE-MONEY 

Make Your Own Castings 
The 'Lectromelt Furnace will melt a charge consisting 
of cheap scrap and enable you to make all your steel 
and grey iron castings at less cost, when and as they are = 
needed. = 

lf' rite for the details 

'=====- PittsburghElectricFurnaceCorp. 
Pittsburgh, Pa. 

6111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11ir 

... ,1111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

r ,., ~~f.·R~W,e;& ( . , 

. Pat. Off. 

ELEC INSULATION 

i 

=_!======== :=~~:~:fr~~:/~;:~~ 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 lurnt"shed 

MICA INSULATOR COMPANY 
I Sole Manufacturer! of Micanite 

::: &tablished 1893 
_ 68 Church St., New York 542 So. De■rborn St., Chlcaco 

' Work■• Schanectad1', N. Y. 8-F ; 

i'i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u.= 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 

~ i Motor Overhaul Is Expensive 
=_===- -------••.IE Your replacement coils should be absolutely 

dependable. 

~==·============_, ;!~d~~fo~n o}hi:7m?t:~;s a~xrti:ic~o/~ t~ railway motors has qualified us to give you 
coils which will stand up in the most severe 
service. They are made in a shop specializ­
ing on this work alone. Every job receives 
the constant supervision of a manager who 
has made coils ever since the days of coil-

~===i:=::i ••:a=ma:a!l!!!!J••· woun::trm~tu::~te you our price• = 

Elliott-Thompson Electric Co. 
Ajax Building, Cleveland, Ohio 

i11,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111, '=: 

•111111111111111111111111111mm111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,,. 

BUCKEYE JACKS 
high-grade R.R. Track and Car Jacks 

The Buckeye Jack Mfg. Co. 
Alliance, Ohio 

ra-""-"""~'"'XYG'E"N'"'l 
; FOR CUTTING. WELDING. ETC. i. 
i t~~~NA1;.IEe~~KL OX!-r~~~RG~OM ~~L~! ~ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

i_:====· ~-~=~ i/;~~~~.;~L~~'>;0:~:,~ :~~'. !.~·•='· It'1 the only block that carries a five-year guarantee. _ 

l..llllllllllllfllllllllllll:~~l:l:;,;.;~11~::::.~l:~~:l:~~l~;,:,:,:~::IIIIIIIIIIIIIIIIIIIIIIIIIJ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111m11,: 

!=========: A ~~ii~~~ ~i';i~:f !=======-.,; 

commutator we build. That's why so many electric rail,,...,. men 
rely absolutely on our name. 

Cameron Electrical Mfg. Co., An•onia, Connecticut 
•,111111111111111111111111111111111111111111111111111111111111111111111111:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111• 
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.,,nnum11111111,1111111111111111111111111111111111111111111111111u1111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111_!: 

.

I. ~::JS~e:~!r Rattan i 
For 60 years we have been the largest im­
porters of rattan from the Far East. J t 
is therefore to be expected that when Rat• 
tan is thought of our name, "Heywood­
Wakefield,'.' instantly comes to mind. 

Follow that impulse and write us when in 
the market for: • 
High Grade close woven Rattan Car Seat =-

Webbing, canvas lined and unlined, in ~ 
widths from 12 in. to 48 m. ~ 
High Grade Snow Sweeper Rattan in i 
:;;:'"~:~,C~•~•;:~.· "°" o, longi- I_ 

tudinal, covered with Rattan, Plush or 
Leather. ~ 

HEYWOOD-WAKEFIELD ! 
COMPANY -

·:Lii,:iiir~ I 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

~11,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111' 

! I 

! ~00;,;~n~:;;~~:,:•z: I 
service on street and city system. 
Complete line of registers, 
counters and car fittings. 

Exel usive selling a g e n ts for 
Type R-10 HEEREN ENAMEL BADGES. 

The International Register Co. 
15 South Throop Street, Chicago, Illinois I 

;:;"""""""""1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,,11~11111111111111111111, mmawww; Jnmni ...... -............ -........... -..... -, ... -................ -.... -... ~!.~i;i; ...... l==-=~-· 

Rooke Automatic 
Register Co. 

-:,11111111111111111111111111111111111111111111111111111111111111111111111111111w11111111111111111111111111111111~r.~1~,~~.:~.~~1•11,~im~i11111111111~ 

:111111111111111111111111111111111111111111111111111111111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111•·..: 

~ TIIE Ulc'l>T TRU&S PLANK ELECTRIC llEATER EYER PRODUCED ~ 

I No. I 
1 478E i 
I COLD CAR HEATING & LIGHTING co .. BROOKLYN, N. Y. I 
=:,11111111111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:111111111111111111111n 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

VENTILATORS I 

T HE N-L New Style Type C Venti- I 
la tor is absolutely weatherproof, lies ! 

~~;u~r:~~~~• ~~o::n:~a~ii:.d meets every I 

T~"~:::;::~:~::·L:~:::y !==-

7960 Lorain Ave., Cleveland, O. 
N-L Product• monuloctured and ao14 In Canada lt.)I § 

- Railway and Power Engineering Corporation. Ltd., ~ I 133 Eastern Avenue, Toronto, Ontario I 
ii111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

lllllll1IIIUIIIIIIIIIUIIIIIIIIIIIHIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll,llllllllllllllllllllll! 

l ; ;;~~1a1rPs 
I== F ar~i~~t1:?ii:: s;!em 

The Cleveland Fare Box Co. 

-

i===== Cleveland, Ohio -
Canadian Cleveland Fare Box Co,. Ltd. 

Preston. Ontario 

5'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

,.:nnu111111111111uu111111111111u1111111111111111111111111111111111,11111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111E 

I JOHNSON Universal! 

The beat changer on the market. 
Can be adjusted by tha conductor to 
throw out a varying number of 
coins, necessary to meet changes In 
rates of fares. 

Flexible 
Each barrel a separate unit, permit• 
ting tha conductor to Interchange 
the barrels to ault hi• personal re-
:m\';:'0m~t=x~d h~~lltate the ad-

JOHNSON FARE BOX COMPANY 
~ Rai,enswood, Chicago, Ill. ! 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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Quick, easy winding 
le a cardinal feature of 

EARLL RETRIEVERS 
An exclusive ratchet-wind device enables the platform man to wind 
the Earll with a. series of short easy pulls. The ratchet bolde every 
inch be gains. No slip. No long. time-eating pull. And that'ir but 
one of the five exclusive features tbet make Earll Catchers and 
Retrievers the first choice where they know the whole story. Do 
;you know it? 

~-#14,P~ 
Canadian Agents: 

Railway & Power Engineering Corp., Ltd., Toronto, Ont. 

In All Otha- Foreign Countries: i===-Jnternational General Electric Co., Schenectady, N. Y. 

:6111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

:111111u11111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r 

The Kalamazoo Trolley Wheels 
have always been made of en-
tirely new metal, which accounts 
for their long life WITHOUT 
INJURY TO THE WIRE. Do 
not he misled by statements of 
large mileage, because a wheel 
that will run too long will dam­
age the wire. If our catalogue 
does not show the style you 
need, write us-the LARGEST 
EX C L U S I VE TROLLEY 

;=_! ~~~;::;;::: :::S WORKS 
KALAMAZOO, MICH., U. S. A. 

iiu1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r··,111111111111m 

gnn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111utlllllllllllllllllllllllllj 

!=_I: SAMSON SPOT w A TERPROOFED TROLLEY CORD !=_==-

Trade Mark Rec. U. s. Pat. Olf. 
Made of extra quallty stock firml)' braided and smoothly 11niahed. = Ca.reful]y inspected and rua.ranteed tree n-om fi&ws. = 

El Samples and informa.tlon g-la.dly sent. El 
~ SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
f"11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•00••u•11111111 11r,n11unff11111•1111m11111111111111111111111111111ii 

;!_IIIIIIUIIIUllllllllllllllllllllllnm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t1J 

I E;~::::·:;:~EI;:~=~ I 
#.iNJfUTIUIUlltfflllllllllllllUlltlllllllllllllllP&&IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllli 

:11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i 

i 
I 

I 
I 

:.11111•1111111111111111111111111111111111111111111111111111111111111111111111111111111111un1111111nmP"""lfHIIIHIIIIIIHllllllllllllllllllllllllllllltffllfi 

rumn11H11mu11r1111n111111111111Ht1lllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll' 

STAFFORD 
ROLLER BEARINGS 

Cut Power Requi re­
ments in Half 

Prevent bot boxes 11nd 
resultinir Journal troubl~; 
check end thrust and do 
away with all lubrication 
difficulties BECAUSE-

Th~ Eliminate 
Journal .Friction 

Gosraoteed Two Years 

I 'r:rniii;~~1 
S11111111111111111111111111111111111111111111111111,111u1111111,111111111111111111111111111111111111n1111111111111111111111111111111111111111111,mu111111111~ 

,•1111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111u11j 

~~-- ~- STUC~ ~ 
; SIDE I 
~ BEARINGS ~ 

L .. -.... -.... -.... -... -.... -... -... -... -... -......... ,_,_ .... .:~~;j 
•1111R~i'~wA~··u~i·~·,·:;~llclolMIPAN~wl 

Sol• Jlanufactur•r• ! 
"HONEYCOllfB" AND ''BOUND lll!I'" VENTILATORS E 

!or Monitor and Arch Roof Cars, and &II cl888ea of buildinp; = 
•lao ELECI'BJO THERMOMETER OONTBOL i 

of Car ~'emperatmee. § 
U.1-131 w.,.t ~d St. Writ• for 1328 Bro&d1n17 i 

= Chica.co, Ill. Cataloau• New York, N, Y, = 
!11111111111111111mm1111111111111111111111111111111mmnu111111111111111111111111rn11111111111111111111111111111111111111111111111m1111m1nmmn111~ 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ur111111111111111111111111m111111111111111111111111111111111111111'-' 

~ J;:l~!ll~=] Gets Every Fare ~ 
i PEREY TURNSTILES I 
~ or PASSIMETERS ~ 
§ Vae them In 7onr 1'np&7111ent Areu and ~ I Pe~~Yc~!:;l::~~int2~;;nc. I 
,1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnllllllllllllllr° 

rn1111,111111111111111111111u11111111n111111111111111111111111111111111,111,1111111111111111,111,,11111111111111111111111111,1111111111111111111111111111,mr.:I 

e 100 New Users in the Last Nine Months 
~ KASS SAFETY TREADS 
~ HIGH ~ 
§ in efficiency and lasting qualities I 
~ LOW 
= in weight, initial and upkeep costs I I Morton Manufacturing Co., Chicago = 
'Amnm111m11111111111111m11111111n111111nn1111111111111111111111n11111m1111111111111111111n111111nn111111n111n1111111111111111111111mnnnt11I 
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l....._ ...... - .... - ..... -..... -.............. ~-.... ·-·~~~~.~~-~~~~~ .......... ~-.... -.... -.... ·-.... -.... -........... _....1 
POSITIONS VA CANT 

MAN wanted ; experienced In the repair and 
maintenance of electric motors and con­
trollers. Gary Street Railway, 567 
Broadway, Gary, Ind. 

NIGHT car barn foreman; middle west; 
14 interurban, 2 Westinghouse locomo­
tives ; must be a willing worker and com­
petent to Inspect and supervise ; give 
detail of experience, salary expected and 
when available In first letter. P-564, 
Elec. Ry. Journal, Old Colony B ldg., 
Chicago, Ill. 

POSITIONS WANTED 

MANAGER or superintendent railway, light 
and power properties, technical, success­
ful organizer and tactful In public re­
lations and very resourceful in rehablli• 
tatlng properties. Member A. 1. E. E. 
Available In 30 days. PW-557, Elcc. Ry. 
Journal, 10th Ave. at 36th St., New York. 

SUPERINTENDENT of transportation with 
a successful record of 19 years on large 
properties, desires a change, and solicits 
correspondence with managers that are 
in need of a capable, progressive superin­
tendent who knows how to get results 
and has a record as an economical oper­
ator. At present with large property. 
Personal reasons for making a change. 
High grade references as to character 
and ability. PW-559, Elec. Ry. Journal, 
Real Estate Trust Bldg., Phlla., Pa. 

SUPERINTENDENT of schedules or trans­
portation; twelve successcul years' ex­
perience on five different properties as 
conductor, motorman, supervisor, dis­
patcher, student instructor, station clerk, 
chief transportation clerk, and at present 

. successfully building schedules on prop­
erty operating 900 cars ; guarantee to 
effect most economical, efficient and con­
genial operation of your present facilities. 
PW-562, Elec. Ry. Journal, Old Colony 
Bldg., Chicago, Ill, 

SUPERINTENDENT of transportation, 
nine years with large city street rallway 
property. Twenty-eight years' experi­
ence in street railway work. Eight 
years' experience as local freight and 
ticket agent steam railway. Age 50, 
health good ; first class reference from 
last employer, best of reference as to 
character and ability. Wants position as 
superintendent, claim adjuster, employ­
ment superintendent, or Instructor for 
one-man car operation, city or Interurban. 
Address P. O. Box No. 407, Middletown, 
Ohio. 

POSITIONS WANTED 

SUPERINTENDENT of railway depart­
ment, competent to take full charge. 20 
years' experience in the electric railway 
field and hydro electric operation. PW-
555, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

FOR SALE 

6 Oil Tank Cars 
for electric railways, 5,000 gallon ca­

pacity. Also half mile of Industrial 

Track with track scales, turntable, 
steel ties and 16 steel side-dump cars 

to go with same at exceptionally low 

price for quick sale. Wire, phone or 

write. 

Tate, Fisher & Rice Company 
258 Washington St., Boston, Mass. 

. 
5111111111111111111111111111111111111111111111111111111111111111111101111"11'11111111111111!11111111"11.5 

111111111111111111111111111111111111111111;~;:;,11;:;;;;1111111111111111111111111111111111111111~ 

1... ~J:~:t:.;:'}1:i~ : ... 1 R.H. Tn>e. Complete. 
ELECTRIO EQUIPMENT CO. 

= Commonwealth Bldg., Philadelphia, Pa. = 
iu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111117 

i·===1=· "";~;~;;~·~;jg~~~~;·;~;~ .... : .... =i 
2-50 or 60 ton, 600 volt for road and 

switching. 
5-50 to 60 Passenger Cara, steel under-

• frame, 600 volt. -

; 237 Railway ii:~~D~I:i~r Chicago, Ill. I 
!;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111.; 

i 

1500Tons 
85 lb. A. S. C. E. Section 

Relaying Rails 
with Angle Bars 

Immediate Shipment 

Central South and South­
western delivery 

S. W. LINDHEIMER 
lat National Bank Bldg. 

Chicago, Ill. 

Rails and Track Material 
~11111111111111111111n11111111u1111111n111111111111111111111111111111111111111t111111111n1111111111111t­

~111u1111111111111111111111111111111u111111111111111111111111111111111111111111111111111111u11111111111~ 

E FOR SALE E 

One Electric Railway Improve­
ment Co.'s 

Rail Bonding Car 
This car is in good workable con­
dition. Inquiries to be made of 
Purchasing Department. 

San Diego Electric Railway Co., 
San Diego, Calif. 

E.111111111111111111111111111111111111111111111111111111111111r11111111n1111111111111111111111111r11111111 

! ....... ~:·~:~~~%: .. ~~~=-1.= .. _· 
TRANSIT EQUIPMENT CO., 
501 Fifth Avenue, New York 

:-.11111111111111111111111111111111111111111111,111111111111111111111111111111111111111111111111111111111111r. 

;m111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111nmuur1111111111111111111111111111~ 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.; .. ~ 9fltiiN&t-%\W.U. 
The No-Staff Brake 

for any size and 
type of car 

Apply the advantages of the •taffless brake 
with Its space-saving features, to all your 
cars. Ackley No-Staff Brakes are adaptable 

~fuJ'13~::; r,::· q~c\:f'~:X:ti:i~f:; 
and maximum power. 

Price only $32.00 

~- · .. "1:11. 
-.. 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. :-... ---... C:TEEL ... -........ . 
i I 
~ When you think of Steel-thin!( of Carnegie ~ 
i1111111111111111rmmm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111n,~ 

I He expects more than ~ 
100,000 miles 

lllr. Bickle Chief Motor Inspector of the 
Louisville Railway Company, says: "All 
of the Thornton Side Bearings we have 
tried out are still in use and In fine 
condition. Some of them have made 
close to 50.000 miles and it looks like 
they might make more than dou'ble that 
mileage before we have finished the 
test." 

Did you ever hear of such service? Get 
the facts about this noiseless, vibration­
less, perfectly balanred and longer last­
ing trolley device. 

Thornton Trolley Wheel Co. 
Incorporated 

Ashland, Kentucky 
~ 

,;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111; 

:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

:_!====-- CH!:~~~~~~~ TH i====;-seam1-Rlv•tleu-Llr:bt Welr;bt 
Best for Servlc-Durablllt:, and 

Economy. Write Us. 

:_i Chillingworth Mfg. Co. i= 
JeraeyClty, N. J, 

~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
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I 
Advertl•lt1g, Slreet Car 

ColliPr, Inc.. Barron 0. 
Air Circuit Breakers 

RoJler-Smith Co. 
Air Receh·era & Aftercoolera 

Ingersoll-Rand Co. 
Ammetl"re 

RoJler-Smith Co. 
Anchors, Go7 

Elec. Service SuPplies Co. 
Ohio Brase Co. 
Drew Elec. & Mfr. Co. 
Western Eleetric Co. 
Westln&"house E. & M. Co. 

ArmBturo Shop Tools 
Armature Coil Equip. Co. 
Elec. Service Supplies Co. 

AutomBtlo Return Switch 
Stands 

Ramapo Ajax corp. 
AutomBtlc Safet1 Switch 

Staads 
R&mspo Ajax Corp. 

AJ~s Car Tru~k Co. 
St. Louis Ca.r Co. 

Axle Straighten••• 
Columbia M. W. & M. I. Co. 

Axle,, Car Wh,.J 
Bemis Car Truck Co. 
BriJI Co .. The J. G. 
Carnegie Steel Co. 
WeaUnr;houae E. & M. Co. 

Babbitt M•ta.1 
More-Jones B. & M. Co, 

Babbitting Devlc .. 
Columbl& M. W. & M. I. Co. 

Badges Bnd Bnttono 
Elec. Service Sup. Co. 
Int. Regioter Co .• The 

Hends losulBtlng 
Martindale Elect. Co. 

Bearing• Bnd BeBrln&" ll(d&lo 
Bemis Car Truck Co. 
Columbia M. W. & M'. I. Co. 
Drew Elec. & Mfg. Co. 
General Electric Co. 
Gilbert lo Sons B. F. Co .. A. 
St. Louie Car Co. 
Westinghouse E. & ?d. Co. 

B•arinr;s, Center and RoJler 

B~..c;. Railway Supply Co. 
Stucki Co.. A. 

8r:"Jr~r':i ~\\:~ Bearin&" Car 
Truck Corn. 

B<-11• and Oong• 

lti1t1m~;. ~~\cl· ,.OM. I. Co. 
Conadlldated Car Hestl'&' Co. 
Elec. Service Sup. Co. 
St. Louis Car Co. 
Western Eleetric Co. 

Ulowers, Portable. llolor 
nn,·en 

Martindale Elect. Co. 
Bollere 

B&bcock & Wilcox Co. 
Bond Te1tere 

Amer. !rteel & Wire Co. 
Elec. Service Sop. Co. 
81~~~ stJ:.~'1,at~re Co. 

Elec. Ry. Improvement Co. 
Elec. Service Sup. Co. 
Ohio Brass Co. 
Railway Track-Work Cq, 
Western Electric Co. 

Bonds, R111J 
Amer. Steal & Wire Co. 
Drew Elec. & Mfr;. Co. 
Elec. Ry. Improvement Co. 
Elec. Service Sup. Co. 
General Ele~tric Co. 
Ohio Brus Co. 
Paire Steel & Wire Co. 
Railway Track Work Co. 
Western Eleetric Co. 
Westlnghonae E. & M. Co. 

Bond Testers 
RoJler-Smlth Co. 

nook Publl•h•ro 
McGrew-Hill Book Co. 

Box .. , !lwlteh 
Johns-Pratt Co. 

Brark.t• nnd Cro•s Arm, 
(See nl"° Poles, Tl .. , 
Poot•. Et,.) 

American Bridge Co. 
Bates Exp. Steel Tr. Co. 
Drew E!er. & Mf,r. Co. 
~~'.rl~erl;fco E~~~mJg_t Co. 
Hubbard & Co. 
Ohio Braos Co. 
Western Eleetrie Co. 

Brake Adfu•trra 
Gould Coupler Co. 
National Ry. Appllance Co. 
Westinghouse Tr. Br. Co. 

Brake ShOH 
Amer. Br. Shoe & P'd;r, Co. 
Barbour-StockweJI Co. 
Bemlo Car Truck Co. 
BriJI Co .. The J. G. 
Columbia M. W. A M. I. Co. 
St. Louls Car Co. 

ELECTRIC RAIL WAY JOU RNAL 

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 

1 Brak..,, BrBke S.rst•m• and CIBmps 11nd Connecton for 
Urake Parts "'lrt."8 and Cab.lee 

Ackley llrake & Sup. Corp. Anderson M!g. Co., A. & 
Aills-Chalmers .M!s. Co. J . .M. 
,llemls Csr Truck Co. Elec. Ry. Equipment Co. 
,mu Co .. The J. G. E!ec. Service Sup. Co. 
Columbia M. W. & M. I. Co. General Electric Co. 
8&lety Ca.r Deviceo Co. Hubbard & Co. 
ll-eueral .E'lectric Co. 01110 llraas Co. 
Nations! Brake Cn. Westinirhuuse E. & M. Co. 
St. Loula Car Co. Jlesnera snd Serape,■ Tracl< 
Westinghouse Tr. Br. Co. (See 111"0 l!now-Plowa, 

Brldg<'6 and Hnildings Swee\'ers and Hroowo) 
American Bridge Co. Brill Uo .. The J. G. 

Brooms, Brushes, Ete. Root Spring S-craper Co. 
Worcester Brush & Scraper St. Louis Car Co. 

Co. Clusters and Socket■ 
Brooms, Traek. Steel and General Electric Co. 

RaltBn Coal ad Ash Handling (See 
Amer. Rattan & Reed Mfr;. l'oD\·eyinz 11nd llolatln&" 

Co. llaehlnery) 
Paxson Co .. J. W, Coll Bandin&" and Wlndlni:: 

Brushee, C11rbon Mochlneo 
General Electric Co. Armature Coll Equip. Co. 
Jeandron, W. J. Columbia M. W. & M. I. Co. 
Le Carbone Co. Elec. Service Sup. Co. 
M'or,ranite Brush Co.. Coils, Armetnre 11nd Fl•ld 
Weslin&"houae E. & M. Co. Columbia M. W. & M. I. Co. 

Brushes, Grephltf' E"onomy Electric Devices 
Morganiw Brush Co. Elliott-Thompson Elec. Co. 

BrnshN. Wire, Pneum11tle General Electric Co. 
Ingersoll-Rand Co. Rome Wire Co. 

llrush Holden Westinghouse E. & M. Co. 
Anderson M!r;. Co.. A. & Collo, Choke and Klekln&" 

J .M. M I Co Elec. Service Sup. Co. 
Columbia M. W. & • • • Gaoeral Electric Co. 

Bonkers, Conl Weetin&"house E. & 111. Co. 
American Bridge Co. Coln Countlns ll111ehln.., 

Bns••• Holor Cleveland Fare Box Co. 
Brill Co .• The J . G. Intarn'I Ree:tster Co. 
St. Louis Car Co. Johnson Fa.re Box Co. 

Bo• Seats Coln Sorting )lsehlnes 
Hale & Kilburn Corp. Cleveland Fa.re Box Co. 
Heywood-Wakefield Co. Coln Wrappers 

noshing• Cleveland Fare Box Co. 
National Vulca.nfzed Fibre Commutator, Grinder• 

Co. Martindale Elect. Co. 
Bnshlnp, Caoe Hardenrd and Commnt11tor Slott•r■ 

Mengan .. e E1ec. Servica Sup. Co. 
Bemis Ca.r Truck Co. General Electric Co. 
Brill Co .. The J. G. Westinghouse E. & M. Co. 
St. Louie Car Co. lland &: Jlotor llrlnn 

Cabt... (See Wire• and Commutator, Slotllng :i,:;qolp-
Cables) ment. 

Cab,nl~•rkle ..-Ta'"rnPl•s•h• a/•llow and Martindale Elect. Co. 
"' ~ Commutator :-itonl"R 

:U~;~~~~i~~-& In•. Co. Martindale Elect. Co. 
Carbon Bru•hee (See Brnllllea, Cl';~.::'.:f1~ec'fZ1°6o. Devlc•• 

Carbon) Commutator.:; or Part s 
Car Pen•I Safet:r Swltebf'I Cameron Elec'I Mf&". Co. 

Westinghouse E. & M. Co. Cleveland Armature Works 

c~~e:ie':,'tl~1 Steel Car Co. ~~e':-'.il
1
aE~otTI~ t~· I. Co. 

Car Lighting Flxtur.. M'ica Inoulator Co. 
Elec. Service Sup. Co. Westinghouse E. & M. Co 

c~~n!':irJ!,!th".!: J.,~l~c~ Compresoors, Air 
CBro, Peoslnr;er, Frelrht, Ex: ~:,e:s"::n~ri.~Jlcc~~-

.,!'r:,:~~• c~~e. Co. ! Wes~rn Eleetric Co. 
Brill co The J G Weat1nghouae Tr. Br. Co. 
Kuhlman Ca.r Co .. G. C. Compressors, Air Portable 
National R:v. Anpllance Co. Ingersoll-Rand Co. 
St. Louis Car Co. Condensers 
Wason Mf,r. co. AIUs-Chalmer• Mtg. Co. 

Cars Gas Rall General Electric Co. 
St 'Lou!~ Car Co Ingersoll-Rand Co. 

Ca.r~. S~eond ~Bnd . c:..1:!~~0
;

1
:;:.~ .. & M. Co. 

Elect"?c Equ_ipment Co. Irvington Varnish & Ina. Co. 
Transit Eqmpment Co. Connectors, SolderleH 

Cars, Self-Proprlled Westinghouse E. & M. Co. 
Gene,al El~ctric Co. Connector•, Trailer Ca.r 

Ce r 81,:mtl :,;,·stem Consolidated Car Heating Co. 
Fahnesto<>k Elect. Co. Elec. Service Sup. Co. 

Cestlnn, Br11s•. Compo•il Ion Ohio Brass Go. 
or Copper 

Anderson M'fr. Co-. A. & 
J.M. 

Co'umbls M. W. & M. I, Co. 
Drew Elee. & Mfg. Co. 

Cestlngo, Gra:r Iron 11nd Steel 
Ameriean Bridge Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
St. Louie Car Co. 

C11stlngo, MaJINlble and Bra110 
Amer. Br. Shoe & Fdy. Co. 
Jlemls Car Truck Co. 
Columbia M. W. & M. I. Co. 
St. Louis Car Co. 

C11tehen 11nd Retrie..-ero, 
Trolley 

Carll. Ch es. J. 
Elec. Service Sop. Co. 
Ohio Brass Co. 
Trolley Supply Co. 
Wood Co .• Chao. N. 

Cntenar:r Conotructlon 
Archbold-Brady Co. 
Western Eleet. Co. 

(".,.IJin,:s, Car 
Pantasat,, Co.. The 

Chen,:~ CBrrlero 
Cleveland Fare Box Co. 

Clroult•Brraker• 
General Electric Co. 
RoJler-Smith Co. 
Westlnr;houoe E. & M. Co. 

ControJlers or Part• 
Columbie M. W. & M. I. Co. 
General Electric Co. 
Westinghouse E .• & M. Co. 

Controller Regulator• 
Elec. Service Sup. Co. ~=1

!\'1~1~l:A~~o. 
Westinghouse E. & M. Co. 

CX~i't;~:i'm!r"ateifrg. Co. 
General Electric Co. 
Weatlnghousa E. & M. Co. 

Con..-.:rlnr; and Holstlnz; Ma­
ehlnerr 

Columbia M. W, & M. I. Co. 
Copper Wire 

Anaconda Copper Minln&" Co. 
Cord Adjusters 

NsUonal Vulcanized Fibre 
Cn. 

Cord, Brll, Tr0Jle1, Rei:lotn, 
Brill Co .. The J. G. 
Elec. Service Sup. Co. 

~~'1,'j'i'~~-~ ~r,,sg,~ .. cJ°oh;;t~ 
St. Louis Cer Co. 
Samson Cordage Work• 

('ord Connet'ton and Couplero 
Elec. Service Sup. Co. 
Samson Cordage Work• 
Wood Co., Chu. N. 

Cord, Trolley 
Trolley S-Upply Co. 

Couplen, Car 
llrill Cu .. The J. G. 
Gould Coupler Co. 
OhJo Brass Co. 
St. Louis Cer Co. 
Westinghouse Tr. Br. Co. 

Crane• 
Allis-Chalmers Mfg. Co. 

CroH Arma (:See Bradt<t1) 
Crossing ,Foundation• 
lnternatUunsl Ste,,J Tie Co. 

Cruti11lng111 
Ramapo Ajax Con,. 

Crossing Signal• (See Slr;­
nals. Cro .. lng) 

Cro•slnr, J<'rog- & Swlteh 
Wharton, Jr .. & Co., Wm. 
Ramapo A.Jax Corp. 

Crooslng lllanl:'SD••e 
Ramapo Ajax Corp. 

CroBSlngw, TrBck (See Tr11ck, 
Special Work) 

Crossing•, Troll•1 
Ohio Brase Co. 

Cul..-erts 
Newport Culvert Co. 

Corta.ln1 11nd Curtain FinllNII 
Brill Co., Tha J. G. 
Edwards Co., Inc .. The 0. 111. 
Elec. Service Sup. Co. 
Morton Mfg. Co. 
Pantasote Co.. The 
St. Louie Car Co. 

Cut-Ools 
Johna-Pratt Co. 

DMler'• Maeblnery 

:~~ier E~~~'fi':°k~· 
Dereilln&" Devices (See aloo 

Tra•k Work) 
Wharton, Jr .. & Co .. Wm. 

Derailing Swlch .. , TH Rall 
Ramapo Ajax Corp. 

net tttlve Servlee 
Wish-Service, P. Edward 

Doon & Door Fb.tur .. 
Edwards Co .• lnc .• Tht"' 0. }I. 
Bala & Kilburn Corp. 
St. Louis Car Co. 

Dr'Jii og_:a~! ,r.ecJ~ .. 
Consolidated Car Heatl'r; Co. 
General Electric Co. 
Nat'l Pneumatic Co., Inc. 

Dooro, Foldln,: V~tlbule 
Nat'! Pneumatic Co., In•. 

Drills, Rork 
lngereoll-Rand Co. 

Drlllo, Traek 
Amer. Steel & Wire Co. 
Elec. Service Sup. Co. 
lngeraoll-Rand Co. 
Ohio Brass Co. 

l DryMs, Sand 
Elec. Service Sup. Co. 

Ear• 
Ohio Brass Co. 

Eleetrleel Wire• and Cab).., 
Amer. Electrical Works 
Roebllng's Sons & Co., J. A. 
Western Electric Cc 

Electrle Grinders 
Railway Trsek-Work Co. 
Seymour Rall GriniiP.r Co. 

EIN'trle Lo<omoth·eo 
St. Louis Car Co. 

EINllrodes, Carbon 
Railway Track-Wort Co. 

Elretrode•, Steel 
Railway Track-Work Co. 

Ennmels 
Beckwilh-Chsndler Co. 

Engineers, Consulting, Co■-
tractlng and Operatlnr 

Allison & Co .. J. S. 
Andrew. Sangster & Co. 
Archbold-Brady Co. 
Arnold Co .. The 
Beeler. John A. 
Bibbins. J. Rowland 
ByJlesby & Co., H. lll. 
Day & Zimmerman. Jnc. 
Drum & Co~ A. L. 
Ford, Bacon & Dsv!Jo 
HemphlJI & Wells 
Holst. En,relhsrdt W. 
Jackson. Walter 
Kelly, Cooke & Co. 
Onr:. Joe R. 
Riehey, Albert S. 
Robinson & Co., Dwight P. 
Sanderson & Pnrter 
Stevens & Wood, Inc. 
Stone & Webster 
White Eng. Corp., The J. G. 

Engine• Gil•, 011 or StNP.m 
Al!ia:chslmer• Mfg. Co. 
JngersoJI-Rsnd Co. 
Weetinghonsa E. & M. Co. 

Exte-mtion Platform Trsp­
doorR 

Edwards Co .. Inc .• The 0. J.I. 
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! 
Fare Boxt"S 

Cleveland Fare Box Co. 
Economy EJcetric Devices 
Johnson Fare Box Co. 

, Nst'J Ry. Appl.tance Co. 
1·~nCN1, '\\'o,·en \\'lr.J' aod 

l<"ence Posts 
Amer. !rteet & Wire Co. 

Fendera and Whe,,I Una.rd• 
tlrill Uo., Tha J. G. 
Consolldated Csr Fender Co. 
E!ee. Service :Sup. Co. 
Root Spring Scraper \:o. 
::,i. l..OWti t.;a1· CO. 
Star Brass Works 
Trolley Supply Co. 

Fibre and t'lbre Tubing 
Westmghouse E. & M. Co. 

Field l:oilo (SNl Colla) 
Filt>s ('ommulator ~lotting 
l<~le.ngeway (iuards, ~t-eel 

Godwin Co., Inc., W. S. 
Flaxlinnm lniulBtlon 
Nst'l Ry. Appliance Co. 

Floodllghll 
Elec. Service Sup. Co. 

FJoorlni:;, Gretlng 
Irving Iron Works 

Forz;lnp 
Carnegie Steel Co. 
Columbia :M. W. & M. I. Co. 

Fror;• & Cro••in&"•, Tee Rail 
Ramapo Alax Corp. 

Fro,:■, Track (See Tr&ck 
Work) 

~';,~~ P.~!!1:o. 
Funnel Ca1tlnr;1 

Wharton, Jr •• Inc., & Co., 
Wm. 

Furnace-, EIH"tric 
Pittsburgh Elec. Furnace 

Corp. 
.t'"urnllurfl, lll"tnl Offlre 

Edwards Co .. Inc .. The 0. 111. 
Fuses, Certrldr;e, :Son-Refill­

able 
Johns-Pratt Co. 
Fu■ea and Fua• Box .. 

Co!um~a M. W. & M. i . .co. 
Consolidated Car Heat! 'r; Co 
Genera.I Electric Co. 
Western Eleetric Co. 
Westlnghonoe E. & M. Co. 

Fu•es, Cartridge, Refillable 
Johns-Pratt Co. 

Fooes, Ulgh Yoltsr;e 
Johns-Pratt Co. 

P'o ... , Refll111ble 
Columbia M. W. & M. I. Co. 
General Electric Co. 

Gasket• 
Weettn,rhou•e Tr. Br. Co. 

GH•Eleetrle C11rs 
General Electric Co. 

GnsoUne Torrhes 
Economy Elect. Devlees Co. 

Gu Prodncero 
Westinirhouae E. & M. Co. 

GatN, Cer 
Brill Co .. The J. G. 
St. Louis Car Co. 

Gl'al' Blank• 
Carnegie Steel Co. 

Gear Caaee 
Chl!lingworth lllf,r. Co. 
Columbia M. W. & M. I. Co. 
E'lec. Service Sup. Co. 
Westlnsrhouse E. & M. Co. 

Gears and Pinions 
Ackley Brake & Supply 

Corp, 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
E'ec. Service Sup. Co. 
General Eleetric Co. 
Nat'I Ry. Appliance Co. 
NuttaJI Co .. R. D. 

Tool Steel Gear & Pinion Co. 
G~~~\n'i;:J~~l~c ~~Eleetrlr 
Generators 

A!Us-Chalmero M!g. Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse E. & M. Co. 

Girder Rails 
Lorain Steel Co. 

Gong <S•• Bells lllld Goop) 
Greases (~ Lubrlrantsl 
Grlndrro and Grind. Snpplle■ 

Metal & Thermlt Corp. 
Railway Track-work Co. 

Grinder■, Portable 
Railway Track-Work Co. 

Grinder&, Portable Eleetrlc 
RaJlway Track-Work Co. 
Se:,-mour Rall Grinder Co. 

Grlndln,: Block• and Wheel• 
Railway Track-work Co. 

Ground ""irr,s 
Pa,re Steel & Wire Co. 

Goa.rd Rall Clampo 
Ramapo Ajax Corp. 

Gunrd RBl19, Tee Rall & 
Mang-anNe 

Ram&po AJ&x Corp. 
G11Brds, CBttle 

American Brldre Co. 
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An Electric Motor Driven 
Portable Compressor 

Built for Electric Railways 

An Ingersoll-Rand Electric Motor Driven Portable 
Compressor gives you a reliable supply of compressed 
air which can be used when and w/zere you want it. 

This is the unit you have wanted for furnishing air 
power to your Paving Breakers, Pneumatic Tools and 
Tie Tampers. Its extreme portability makes it a simple 
matter to use these labor-saving air tools on small as 
\veil as large jobs. 

I-R Portable Compressors are built in three sizes hav­
ing 91, 160 and 250 cubic feet per minute capacity. 
They are furnished complete with necessary fittings 
mounted on iron wheels, on wooden wheels with rubber 
tires, on a trailer, or on skids for mounting in a truck 
or car. ( Same sizes ·are also built with gasoline engine 
drive.) 

Aak for complete information on thia 
lateat development in portable com• 
preasor11 for electric railways. 

Ingersoll-Rand Company 
11 Broadway, New York 

Offices i11 A II Principal Domestic and Foreign Cities 

For Canada, refer Canadian Ingersoll-Rand Co., Limited 
2<30 St. James Street, Montreal, Que. 

737-C 

and 
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Chlanl-. Trolley 
~ec. :.ernce Sup. Oo. 
Olaio Brue Co. 

ll&mmar1 P--.&11 
Inrenoll•Rand Co. 

8:c11no~iltr. Co., .A., • 
J. J,{, 
~el Trolle1 U..,. Cle, 
Jlllec. Strnce !hip, Ce, 

fi~~t~~·w!i-~· 
Thornton Trolley Wheel Co. 
We■iern Electrtc Co. 

Beadllz:hte 
Elec. Service Slll). Co. 
G<llleral Blectrlc Ce. 
Ohio Br&N Co. 
St. Louis Car Co, 
Trolley Supply Co. 

Ilffldllnlnr; 
Pantasote Co., The 

H~~~ld~!.J 'c~~~~•r Oo. 
Economy Electric Devices 
Gold Car Heat. a. Ll.-M. Co. 
Nat'I Ry. Appliance Co., P. 
Smith Healer Co., Pe\er 

Hdmet-Weldloz: 
Railway Track-Work Co. 

Heatero, Car, Hot Air ... 
Water 

Elec. Service Sup. Co. 
Smith Heater Co., Peter 

Holst• aod Lltte 
Columbia M. W. & M. L Co, 
Ford Chain Block Co, 

Holsto, Portable 
Ingersoll-Rand Co. 

Hydraullo Al...,hin"l7 
Allis-Chalmers Mfg, Co. 

ID1trnments llleaaorlor;, T..i-
lnr; aod Recordlnr; 

Economy Elect. Devices Co. 
Elec. Service Sup. Co. 
General Electric Co, 
Roller-Smith Co, 
Western Electric Co. 
Westinghouse E. & M. Co. 

In1ulatinr Cloth, Pav,,r and 
Tape 

General Electric Co, 
Irvington Varnish & Ina, 

Co. 
Mica Insulator Co. 
Nations! Vulca.nlzed Fibre 

Co. 
Okonlte Co. 
Stand. Underground Cable 

Co. 
Westinghouse E. & M. Co, 

lmulatlng Silk 
Irvington Varnish & In1. 

Co. 
Jnsolatlnr Varnlahet1 

Irvington Varnish & Ina. 
Co. 

ln,mJatJoo (See also Palnt1) 
Anderson, M, Co., A. & 
J.M. 

Electric Ry. Equlptmt. Co. 
Electric Service Sup. Co. 
General Electric Co. 
Irvington V srnisb & Ins. 

Co. 
Mica Insulator Co. 
Okonlte Co. 
Westinghouse E. & M. Co, 

ln1olat-0rs (see al10 Line 
lllaterla.1) 

Andersoa, M. Co., A. & 
J. 111. 

Drew Elec. & .M'fg. Co. 
Electric Ry. Equipmt Co 
Electric Service Sup. C-0. · 
G<meral Electric Co. 
Hemlngray Glass Co. 
Irvington Varnish & In1. 

Co. 
Ohio Brsss Co. 
Westen, Electric Co. 
Westinghouse E. & M. Co. 

Jooolators, Combination 
Strl\ln 

American Porcelain Co. 
lruiuJstor Pin• 

Drew Elec. & M'fg. Co. 
Elec. Service Sup. Co. 
H'ubbard & Co. 

ln1ulators, Hh:h Voltago 
Lapp Insulator Co., Inc. 

Jrummncr, Fire 
Marsh & McLennan 

Jnsornn«-e, Lire 
Prudential Ineurance Co. 

,1&eke (S..., al•o Cran,a, 
Hoists and Llfhl 

Buckeye Jack Mfg. Co. 
Elec. Service Sup. Co. 

,1ofnts, Rall 
( See Rall ·Joints) 

,lnornsl ROXf'!ii 
Bemis Car Truck Co. 
BrlJI Co., J. 0. 
Symington Co .. The T. H. 
St. Louie C&r Co. 

.ranctlon DoxN 
Std. Under&Tound Cable Co. 

~',','J'l;s~nit•c~dA~i:nroa 
J, M, 

Elee. Service Sup. Co. 
General Electric Co. 
Weetingbouee E. & H. Co, 

Laml)8, Arc Ill Incandescent 
(See also He&dltghts) 
Anderson. M, Co .• A. & 
J.M. 

General Electric Co. 
· Westinrhouse E. & :N:. Co, 
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~'fc{~1!~~,:'dc~~ker 
L&nteroa, CIM•lfleatlon 

Nlcbots-Llntern Co. 
Llr;htnlng- Protoetlon 

Anuerson, M. Co., A. & 
J.M. 

Elec. Service Sup. Co. 
General Electric Co. 
Obio Brssa Co. 
Sbaw, Henry M. 
Westinghouse E. & M. Co. 

Line lllaterlal (See also 
Bracket a, Jn1olntora, 
WlrM, etc.) 

Anderson. M. Co., A. &. 
J. N:. 

Archbold-Brady Co. 
Columbia. M, W. & M. I. Oo. 
Drew Elec. & Mfg. Co. 
Electric Ry. Equipmt. Co. 
Elee. Service Sup. Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westen, Electric Co, 
Westinghouse E. & M. Co. 

Lockers, J\l eta) 
Edwa.rds Co., Inc .. The 0. M. 

LockJDi: Sprinr; Doxe11 
Wharton Jr.. & Co., Wm. 

Locomotlvee, Eleetrlc 
General Electric Co. 
McGuire-Cummings Mfg. Co. 
Westinghouse E. & M. Co. 

l.obrleatlnr; Enr;lneera 
Galena Signal Oil Co. 
Universal Lubricating Co. 

Lo brlcants, Oil and Orea1e 
Galena Sirna! Co. 
Univereal Lubricating Co. 

~lschlne Tool• 
Columbia. M. w. & M. I. Co. 

l\la,,hJD<l Work 
Columbia. lll. W. & JI{, I. Co. 

Machinery, Insulating 
Amer. Insulating Mach. Co. 

~lllnganese Steel Csstlnr;• 
Wharton, Jr., & Co., Wm. 

~lllnr;anese Steel Goard Ralls 
RamaPo Ajax Corp. 

Manganese Steel SwltchN 
FN>,:e & Crossings 

Ramapo Ajax Corp. 
l\langaoNe Ste,J Speelal 

Trnck Work 
Wharton, Jr., & Co., Wm. 

llletere (S.., Instrumenh) 
Elec. Servtc" Sup. Co. 
Roller-Smith Co. 

llleters, Car Watt-Hour 
Economy Electric Device• 

l\llca 
llliea Insulator Co, 

Molding, Metal 
Allis-Chalmers M'fg. Co. 

Motor Buses (See Bases, 
lllotorl 

:!llotormnn's Saf.-ty l\Ilrroro 
Drew Elec. & Mfg. Co. 

~fotormen's Sf"at!. 
Allie-Chalmers Mfr;. Co. 
Brill Co .. J. G. 
Elec. 5'ervice Sup. Co. 
Wood Co., Chas. N. 

l\Jotormen's St>n.ts 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Mntors, Electric 
Westingbouae E. & 111. Co. 

l\lotors snd Generators, Sets 
General Electric Co. 

Nots and Bolts 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Hubbard & Co. 

Ohmmeters 
Roller-Smith Co. 

Oils !See Lobrlraots), 
Omnibuses (See Buses, 

Motor) 
Oxy•Acetylene (S..., Cottlo,: 

Apporatos Oxy-Acet7Jene) 
Oxygen 
International Oxygen Co. 

Paints ond Varnisbee an10-
lntlnr;) 

Ackley Brake & Supply 
Corp, 

Mica Insulator Co. 
Paints & Varnishes, 

Presen·sth·e 
Beckwith-Cha.ndler Co. 
Jo9eph Dixon Crucible Co. 

Paint. and Varnishes for 
Woodwork 

Beckwith-Chandler Co. 
National Ry. Appliance Co. 

ra,·rment Brenktts 
lnl"er8oll-Ra.nd Co. 

Psvlng Guards. Sfe,,J 
Godwin Co .• Inc., W. S. 

Ptn·ln,: lJnterlol 
All'er. Br. Shoe & Fdy. Co. 

Pl,knps. Trolley Wire 
Drew Elec. & Mfg. Co. 
Elec. Service Sup Co • 
Ohio Bra.ss Co, 

Pinion Pullers 
Columbia M. W. & M. I. Co. 
Drew Elec. & Mtg. Co, 
Elec. Service Sup. Co. 
Gt>neral Electric Co. 
Wood Co .• Chae. N. 

Pinion• (See o,ars) 
Pins, Case Hardened, Wood 

Bnd Iron 
Beotia Car Truck Co. 
Elec. Service Sup. Co, 
Ohio Brass Co. 

Westinghouse Tr. Brake Co. 

Pipe iFittlnr;s Rheoststs 
Westinrbouse Tr. Brake Co. General Electric Co. 

Planers (See lllaebloe Tool1) Mica In•ulator Co. 
Platea for Tee R ail Swltehe1 Westlngnouse E. & M. Co. 

Ram&Po Ajax Corp. Roofing, l'nr 
Pliers, Robber Insulated Pantasote Co., The 

Elec. Service Snp. Co. Roller ll<'Srlnga 
Pneumstlc Tools Stafford Roller Bearinr 

lngersoll-Raod Co. Car Truck Corp. 
Pole Une Hardware Snndera, '.Crack 

Drew Elcc. & Mfr;, Co, Brill Co., The J. G. 
Ohio BrMe Co. Columbia M. W. & M. I. Co. 

Poles, Metal Street Elec. Service Sup. Co. 
Bates Exp. Steel Truss Co. Nichols-Lintern Co. 
Elcc. Ry. Equipmt, Co. Ohio Brass Co. 
Hubbard & Co. St. Louis Car Co. 
Western Electric Co. Sash Jlalao, .... 

Pol" Sleeve,, Edwards Co., Inc., The 0. M. 
Drew Elec, & Mfr;, Co. Sash J,"lxtnr,s, Car 

Pole Relnforclnr; Brill Co .• The J. G. 
nrew Elect. & Mfr. Co. Edwards Co., Inc., The 0. 111, 
Hubbard & Co. St. Louis Car Co. 

Poles & Tleo Trosted 8Mb. Metal, Car Window 
Baker Wood Preserving Co. Edwards Co., Inc., The 0. llf. 
Interna.tlonal Creosoting & Hale & Kilburn Corp. 
Conetrnction Co Srrapers, Truk (See Clean-

Poles, Ties, Posto, Plllnr & er, &nd Scrap•rs, Trark) 
Lombrr Screw J>rh·ers, Robber 

Baker Wood Preserving Co. lnsolatNI 
Bell Lumber Co. Elec, Servtce Sup. Co. 
Intenistional Creosoting & Seats, Do• 

Construction Co. St. Louis Car Co. 
Long Bell Lumber Co. Seats, Car (See also Rsttsn) 
Southern Cypress Mlrs. Assn Amer. Rattan & Reed Mfg. 

Poles, Trolley Co. 
Anderson lll"fg. Co., A. & Brill Co., The J. G. 
J. M. Hale & Kilburn Corp. 

Bayonet Trolley Harp Co. Heywood-Wakefield Co. 
Bell Lumber Co. St. Louio Car Co. 
Columbia .M. W. & M. I. Co. I Seat.Ing .\latrrials 
Elec. Sert'ice Supplies Co. Brill Co., J. G. 
Long Bell Lumber Co. Heywood-Wskcfleld Co. 
Nuttall Co .• R. D. Pantasote Co .• The 

Poles, Tubular Steel St. Louis Car Co. 
Elec. Ry. Equlpmt. Co. Shsdes, \'estlbole 
Elec. Service Sup. Co. Brill Co., The J. 0. 

Porrelsio, Special Hlr;h Volt- Shovels 
ge AIits-Chaimers Mfg. Co. 

L!lPP Insulator Co •• Inc. Brill Co., The J, G. 
Pofhe&ds Hubbard & Co. 

Okonite Co. Side Benrinr;• (See Bearings, 
Power Saving Devlro• Cmter nnd Side) 

Economy Electric Devices Sl,:nnls, Car Sta.rtlog 
Nations! Ry. Applia.nce Co. Consolfdated Car Heat. Co. 

Pressure Rer;ulatora Elec. Service Sup. Co. 
Genera.I Electric Co. Nat'I Pneumatic Co., Inc. 
Westinghouse E. & M. Co. Siimals Indicating 
Production Engineering Nichols-Lintern Co. 
Sherman Service, Inc. Sl,:nal Systems, mock 

Pumps Elec. Service Sup. Co. 
Allie-Chalmers Mfg. Co. Nachod Signal Co., Inc. 
lngersoll-Ra.nd Co. U. S. Elec. Signal Co. 

Pomps, \"aeuom Wood Co., Chas. N. 
Ingersoll-Rand Co. Slgnnl Systems, lllghway 

Punrhes. Tlrket Crossinr; 
Bonney-Vehslsge Tool Co. Nachod Sign!lJ Co., Inc. 
Intern'! Reglster Co., The U. S. Elec. s;rna1 Co. 
Wood Co .. Chas. N. Slark Adjusters (See Brake 

Rall Braces & Fasteolor;• Adjusters) 
Ramapo Ajax Corp. Sing 

Rail Grinders (See Grinders) Carnegie Steel Co. 
Rall .rolnlt Sleet Wheel• and Cutters 

Carnegie Steel Co. Anderson ll!fg. Co., A. & 
Rall Joint Co The J. M. 

Rail .rolnt_\\,~lded Bayone~ Trolley Harp Co. 
Lorain Steel Co. C0Jum:i>1a. M. W. &o M. I. Co. 
llfetal & Thermit Corp. Electnc Rf. Eqwpmt. Co. 

Rails, Steel Elec. Service Sup. Co. 
Carnegie Steel Co. Nuttall ?o., R. D. 

R•ilwar Paving Guards, St,el Sm!)kesta,~s. Car 
Godwm co., Inc., w. s. N1cbols-~ntern Co. 

Rnllway Safety Swltrheo Snow-Pio" s, Sw•ep,rs and 
Cons~Jidated Car Heat. Co. ABreoomitattan & Reed Mfg 
Weetrnghouse E. & M. Co. m r. • 

Rall Welding Co. 
Alumlno-Thermlc Corp. Bnll Co., The J. G. 
Metal & Thermit Corp. Cnlum~na llf. W. & M. I. Co. 
Railway Track-Work Co. Consohqated Car Fender Co. 

Rattan St. Loma Csr Co. 
Amer Rattan & Reed llf!g Soldering and B,;~Jni, Ap-

Co · · psrstos (See ,, eldm,: 
Brlli Co The J o Processes •nd Apparritos) 
Elec. Senlce Sup." Co. I~~gton Varnish & Ins. 
Hale & Kilburn Corp. Specinl Trarkwork 
Heywoo!l•Wakefleld Co. Lorain Steel co. 
St. LoQJs Car Co. Spikes 

Re~Jalmers, Wa•t• & Oil Amer. Steel & Wire Co. 
Oil & Waste Saving Mch. Splicing Compounds 

C?. Westinghouse E. & l\L Co. 
Reg!slere an,1 Flttlnr;s Splirlng SJee,·es (See Clsmps 

Bnll Co., The J. G. and Connrrf-Ors) 
Elec. ~ervlce Sup. Co. Spra,· :Snzzles 
Intern I Reg!ste~ Co., The Drew Elec. & Mfg. co. 
Rooke Autom11t1c Rg. Co. Springs, Car 1tnd Trurk 
S!. Louie Car Co. Amer. Steel & Wire Co. 

Remrorcem<"nt. Co~crete Bemis Car Truck Co. 
Amer. Steel & Wire Co. Brill co., The J. c 
Carnegie Steel Co. St. Louis Car Co. 

Repair Shop Appliance• (SN! Sprinklers Trncl< and Road 
also C-011 Rnnding and Brill Co ' The J G 
Winding lllachines) St. Louis· Car Co." . 

Columbia ¥• W. & 111, I. Co. Sled Csstlngs 
Elec, S~rvice Sup. Co. Wharton. Jr .. & Co .• Wm. 

Rrpalr \\ ork (See also Coils) Strei and St,eJ Produrt• 
Columbia M. "!· & M. I. Co. Morton lllfg. Co. 
General Electnc Co. Strps Cnr 
Westinghouse E. & M. Co. ~Morton Mk. Co. 

Replacers, Cnr Universal Ssfety Tread Co, 
Columbia M. W. & M. I. Co. Ste11•. Ladder &: Stair, Noo-
Elec. Service Sup. Co. Slipping 

Reslsfa'!""" Irving Iron Works 
Consolidated Car Heat. Co. Steps, Safety 

Resistan~e, Grid Irving Iron Works 
Co)umbu M •• W, & M. I. Co, Stokers, l\Irchanlral 

Resistance, \lire end Tube Babcock & Wilcox co. 
General Electric Co, Westinghouse E. & M. Co. 
Weetinr;houee E. & 11!. Co. Storsge RattrrJ,. (See J!st• 

RetrlM'ero, Troll,;, (See terles, Stomi:e) 
CRt<"ht>rs and Reirtevers, Strain. fnsnlators 
Trolley) Ohio Brass Co. 
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Strand 
Raebling's Sons Co •• J. A. 

Sub\\"&)' Grating 
Irving Iron Work• 

Sobw1ty Boxes 
Johns-Pratt Co. 

Snperheatero 
Babcock & Wllcox Co. 

SwN'pt>rs, Snow (Sre Soow 
Plow,, Sweeper• aod 
BrooD1J1) 

Switches, Snfet7 
Johns-Pratt Co. 

S,vltch Stnndo &: Flxtorn 
Ramapo Ajax Corp. 

Swlt<ht"8, Select-Or 
Nichole-Llntern Co. 

Switrhes, Tee Rall 
Ramapo .Ajax Corp, 

Switch••• Trac,k (See Track 
Spec,1111 Work) 

S"itrhrs and Swltebboaru 
AIIJs-Cbalmers Mfg. Co 
Anderson Mfg, Co., A. J. lo 
J.M. 

Elec. Service Suppllee Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

8 fl:iWe~s~t!' eo. 
Tamfl<'r Tie 

Ingersoll-Rand Co, 
Railway Track-Work Co. 

Tar,ee and Clotho (See Joso• 
atlng Cloth, Paper and 

Tape) 
T"" Rall Speda.1 Tr...,k 'Work 

Ramal)O Alax Corp. 
T,lephones and Parte 

Elec. Service Supplies Co. 
Western Electric Co. 

T""1lln11Js, Cable 
Std. Underground Cable Co. 

Testing ll<'Yices, :'\letu 
Johns-Pratt Co. 

Testing Instrument. (See Jn.. 
•truments, Electrlea.1 M.,.._ 
ruinlf. Testinr;, etc.) 

Thermostats 
Consolidated Car Heat. Co. 
Gold Car Heating & Llct,t• 

ing Co. 
Railway Utility Co. 
Smith Heater Co., Pe\er 

Tickrt Choppers & Deotro7en 
Elec. Service Supplies C-0. 

Ties and Tie Rods, Steel 
American Bridge Co. 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Ties, Wood Crose (See Pole., 
Ties, Posts, ete.) 

Tongue s,..itrhes 
Wharton. Jr., & Co., Wm. 

Tool Steel 
Carnelrie Steel Co. 

Tool•, Track & llllscella.n.eou 
Amer. Steel & Wire Co. 
Columbia. M, W. & M. I. Co. 
Elec. Sen-ice Supplfes Co. 
Hubba.rd & Co. 
Railway Track-work Co. 

Torrh,s, Aretrlene (See Cut­
ting Apparatua) 

Towrr 'Wai:oos and Auto 
Trocks 

McCardell & Co., J. R. 
Towl"rs aud TraoamJ•slon 

.Structort"B 
American Bridge Co. 
Ar~lloold-Brady Co. 
Bates Exp. Steel TMlss Co. 
Westlnl:'house E. & M. Oo. 

Trn<k Expnnsion .Joint& 
Wharton, Jr., & Co~ Inc •• 

Wm. 
Traek Grlndrrs 

Metal & Thermlt Corp. 
Railway Track-Work Co. 
se,-mour Rall Grinder Co. 

Traeklres Trolley Csrs 
St. Louis Ca.r Co. 

Track, Speel•I Work 
Bsrbour-Stockwell Co. 
N. Y. Switch & Cro•eing Co. 
Ramapo Ajax Corp. 
Wharton, Jr. & Co .. Inc., W. 

Transfer (Sre Tirk.to) 
Transftr Tablf"s 

Amrrican Ilridi:e Co. 
Trsnsrormers 

Allis-Chalmers Mtg. Co. 
f'-rl'neral Electric Co. 
Western Electrie Co. 
Westinghouse E. & 111. Co. 

Treads, Safety, Stair, Car 
Step 

llforton 11rr.-. Co. 
Univcrs!ll Safety Tread Co. 

Trolley na .... 
Anderson lllfg. Co., A. J. a. 
J. 111. 

Elec. 5'ervice Supplies Co. 
General Electric Co. 
Nuttall Co., R. D. 
Obin Brass Co. 
Trolley Supply Co. 

Trolley Ras.,., Retrln·inc 
Aeklcy Brake & Supply 

Corp. 
Anderson ll!fg. Co., A. & 
J.M. 

Eiec. Service Supplies Co. 
Nuttall Co .. R. D. 
Ohio Brass Co. • 
Western Electric Co. 



June 16, 1923 EL~CTRIC RAILW AY J O U R NA L 57 

•'IIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIJllllllllllllllllllllllllllllllllllllt111111111111111111111111111111111111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111111111111111111111111111111111111111111111111111111111111111111ltllllllllllll~'! 

= 

PAGE-ARMCO i = 

I 
I STRAND WIRE I 

W IRE corrodes on account 
of chemical and physical 

differences within the metal. 

phorus, carbon, manganese, copper, oxy-- ! 
gen, hydrogen and nitrogen. = 

The extra galvanized coating on Page- i 
Armco Strand combined with the purity = 

Page-Armco Strand is produced from of the wire insures maximum service. ~ 
Armco Ingot Iron (99.84% pure) free Page-Armco Iron Strand is 'used as ! 
from segregations which would tend to messenger strand, guy wire or strand , ~ 

telephone wire or strand, trolley span ~ 
invite corrosion. The impurities taken in · d l h ~ 
the aggregate do not exceed 16/100 of 1 % ~~:~:: ~~odn! ;~,:e~r tr~i~is:i:~g~:- I 
when consifoing silicon, sulph:::: ST:::•~D WIRE COMP ANY I===== 

Bridgeport, Conn. 
DISTRICT SALES OFFICES : 

~· .. ~ i~~~~r~~;:!~ i I 
~u11111111111111m1111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111t11~ 
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I Brake Shoes ! 

;; 

A.E.R.A. Standards 

SAFETY 
CAR 

0-67 for Narrow Treads 
D-87 for Wide Treads 

Back is the Best Type 

dard 
atterns 

or 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Michigan Ave., Chicago Chattanooga, Tenn. 

= 

= 

' = :dlllllllllllllllllllll!IIIIIIIIIIIIIIUIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU,"1111111111111111!11111111111111111Ulllllllllllllllllllllllllllllg 
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~ ~ = 5 : k = = 

! jw4l~ I 
I r ~CT IT I 
; USE LE CARBONE CARBON BRUSHES ; 
§ g 
i ~ 
~ E 

~ ~5 ~ ~ 
I I 
§ ,t/,. u .,,J- Ji J,11' s I J YIU/ --UJ/A~- r. I 
= ,_ 
~ ~ 
§ § 
§ COST MORE PER BRUSH ~ 
ii COST LESS PER CAR MILE ii 
~ ~ 

I I 
~ W , J. J eandror1 I 
!==• 345 Madison Avenue, New York f 

Pittsburgh Office: 634 Wabash Bldg. t 
~ San Francisco Office: 525 Market Street g 
€ CdiDb f § SJJa an latrl utors: Lyman Tube & Supply Co., Ltd., oc 
;; Montreal and Toronto E 
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Trolio• Ba• .. 
Brill Co., The J . G. 
General Electric Co. 
Weetlaghouse E. & .M. Co. 

Tubing Yellow & Bla~k 
Flexible Varnlah 

lrvln@'tOO Varnish & lnl. 
Co. 

, ·,ntnatora, Car 
llrill Co., The J . G. 
Nat") &v. APPiiance Co. 
Nlchole-C.lntero Co. 

General Electric Co. 
Green Equip. Co. 
Metal & Thermlt Corp. 
Ohio Bra•• Co. 

Electric Ry. Equip. Co. 
F.lec. Service Sap plles Co. 
Flood City Mfg. Co. 
General Electric Co. 
Nuttall Co .. R . D Trolley lllaterlal 

Drew Elec, & .Mfg. Co. 
Ohlo Braes Co, 

TnrblDe•. Steam 
Aills-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

ftillo .. J1e 'g!:,1tto.co. 
Railway Track-Work Co. 
Weet1n1rhouee E. & M. Co. Wht.tl ea, Air 

Welding Steel General Electric Co. 
Elec . Service Supply Co. 

Trolley Shoe1 

i·o1t metero 
R-Oller-Smlth Co. RatJway Track Work Co. Ohio Brass Co. 

Westinghouse E. & M. Co. 
Economy Elect. Devices Co. 
Miller Trolley Shoe Co. Tornstn,e Waste Saving Machlnee Weldinc Wire &: Ro,i. 

Oil & Waste Saviog Mch. Page Steel & Wire Co. Wire Rope 
Co. Trolle;r Wheels and Barp1 

Thornton Trolley Wheel Co. 
Trolley• and Trol1'oy 871tem1 

Ford Cha.In Block Co. 

Elee. Service SuP, Co. 
Perey Mfir. Co .. Inc, 

Upholstrr;r lllaterlab 
"'eath t"r ~tr-:ppln gfl, Tu1>, 

llottom 8: Sides 
Wha~I Guards (S•e Fenders 

and Wheel Guards) 

Amer. Steel & Wire Co. 
Roebllng'a Sona Co •• J. A. 

\\'lrf". C'o111>t'r ('o,·erNl :,,-tN-"I 
Page Steel & Wire Co. Edwards Co., Inc., The 0. M. 

Trolley Wheel• (See Wheela, 
Trolley) 

Amer. Rattao & Reed ll!flf. 
Co. \\'eldcd Rall ~olnh 

Alumino-Tbermic Cor p. 
Metal & Thermlt Corp. 
Ohio Brase Co. 

Wht'el Preaoes (Se,, Maehlne Wire• and Cabl"8 

Troll,y Wire 
\'l\lvea 

Am•r. Eleetrlcal Woru 
Amer. Steel & Wire Oo. 
Anaconda Copper Min. Co. 
Brid@'<'J)Ort Braes Co. 

Ohio Brase Co. 
Weatlnirhouae Tr. Br. Co. Rallwa.;r Track-Work Co. l 

Toolll) 

\\'heels, Car, Caet Iron 
Bemis Car Truck Co. 
Griffin Wheel Co. • 

Amer. Electrical Works 
Amer. Steel & Wire Co. 
Anaconda Copper Min. Co. 
Bridgeport Brass Co. 
General Electric Co. 

Page Steel & Wire Co. 

,·arnlshed Paper• 
Irvin8'1oa Varnl■h & Ina. 

Co. 

W"1d<'re, Portable Eledrlr 
Elec. Ry. lmprovcment Co. 
Ohio Brass Co. 

Wheels Car Steel & Steel 
Tire 

Carnegie S tee I Co. 

Kerite Ins. Wire & Cable Co, 
Okonlte Co. 
Page Steel & "'ire Co. 
Roebllng'a Son• Co .. J. A. 
Rome Wire Co. 

Rm blln.-'e Sons Co., J. A. 
R-Ome Wire Co. 

Ratlway Track-Work Co. 

Western Electric Co. 
Varnished Silk 

lrvin8'1on Varnish & Jne. '1~\~~~gatfo~~ttg>,fy~°,,"
1
t:o. Wheels, Trolley 

Anderson Mltr. Co .• A. J. & std. Under@'round Cable Co. 
Western Electric Co. 
Weotlnghou•e Tr. Br . Co. Trnr.k-c. Car • 

Ben••• Car Truck Co, 
Brl.11 Co., The J. G. 
St. Louis Car Co. 

Co. 

\'arnlehee 
Beckwith-Cbaadler Co. 

Welding Proces•ea &11d 
Apparatoo 

Alumlno-Thermlc Corp. 
Electric Ra.llwa.Y Imo. Co. 

J.M. 
Bayonet Trolley Harp Co. 
Columbia. M. W. & M. I. Co. 
Gilbert & Sons B. F. A. 

Wood Pres•n·ath ·eo 
Baker Wood P reservative 

II ALPHABETICAL INDEX TO ADVERTISEMENTS ii 
I 

Page . 

Ackley Brake & Supply Corp ... 53 
Allie-Chalmers Mlir. Co. . • . . . . . 48 
Alli eon & Co .• J. E. • • . • . . • . . . • 20 
Alumino-Thermic Corp ........ 40 
Amer. Brake Shoe & Fdy. Co ... 57 
American · Bridge Co. • • • • . . • . • • 21 
American Car Co. . . . . . . . . . . . . 5fl 
4meriean Electrical Works ....• 44 
American Insulating Mach. Co .. 40 
American Steel & Wire Co ...... 48 
Anaconda Copper :Mining Co. . • . 44 
Anderr;on Mtg. Co .• A. & J.M •• 37 
Andrew. Sangster & Co. . . . . . . . . 21 
Archbold-Brady Co .• . ...... , .• 44 
Arnold Co., The ..•. .. ...•.... 20 

Babcock & Wilcox Co . • • . . • . . . 48 
Baker Wood Preserl'ing Co •.... 45 
Barbour-Stockwell Co. . . . . . . . . • 46 
Bate,, Expanded Steel Truss Co.. :l7 
Bayonet Trolley Harp Co ••.... 41 
Beckwith•Cha ndler Co ....••... ~3 
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Another Safety Car 
Success 

Birney Safety Cars make hit with public in 
Columbia, S. C. 

A few weeks ago the Birney 
Safety Car was introduced for 
the first time to the public in 
Columbia, South Carolina, and 
four cars of this type, built in 
our Philadelphia Plant, are 
shown above making their ini­
tial bow. 

Since that time the officials of 
the railway have received the 
most gratifying reports relative 
to their comfortable riding, 
splendid appearance and gen-

eral all-round suitability to the 
service requirements of the 
South Carolina capital. 

Again it has been demonstrated 
that the light-weight Birney 
Safety Car is still capable of im­
proving service and, at the same 
time, reducing operating ex­
penses just as it has done for -
over 200 other electric railways 
in the United States since its 
introduction almost seven years 
ago. 

~ THE J. G. BRILL COMPANY [pl 
lW PHILACE: L P HIA . PA. 1ml 
AMERICAN CAR Co. ·a.c. KUHLMAN CAR Co. WASON MANF'b Co. 

•ST.LOUIS M O . 01..CVE:LANO.Ot-uo. SPRINCFICLO.MASS. 
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Type GP-the Low-Maintenance Compressor 

These 19 Companies 
Wanted 1100 More 

The best recommendation for any equipment is continued 
repeat orders. Low operating costs of CP center-gear type 
Air Compressors haveresulted in recent repeat orders for 1133 
equipments from the following companies: 

No. of cars 

Buffalo & Lake Erie Traction Co., Erie, Pa. 25 
Chicago Surface Lines, Chicago, lll. 45 
Chicago Surface Lines, Chicago, Ill. 169 
City of Detroit, Detroit, Mich. 100 
City of Seattle, Seattle, Wash. 9 
Cleveland Railways, Cleveland, Ohio 100 
Cor-estoga Traction Co., Lancaster, Pa. 12 
Indiana Service Corp., Ft. Wayne 15 
Kentucky Traction & Terminal Co., Lexington 27 
Knoxville Power & Light Co., Knoxville, Tenn. 14 
Nashville Railway & Light Co., Nashville, Tenn. 12 
New Orleans Railway & Light Co., New Orleans, La. 100 
Oakwood Street Railway Co., Dayton, 0. 12 
Philadelphia Rapid Transit Co., Philadelphia, Pa. 201 
Public Service Railway, Newark, N. J. 110 
Pennsylvania-Ohio Electric Co., Youngstown, O. 12 
San Francisco-Oakland Terminal Ry. , Oakland, Cal. 55 
Terre Haute Traction & Light Co., Terre Haute, Ind. 10 
U nited Traction Company, Albany, N. Y. 55 
Virginia Railway & Power Company, Richmond. 50 

General Electric Company 
Schenectady, N. Y . 

Type 

CP-25 
CP-27 
CP-127 
CP-27 
CP-27 
CP-127 
CP-27 
CP-27 
CP-25 
CP-25 
CP-27 
CP-27 
CP-27 
CP-27 
CP-27 
CP-27 
CP-27 
CP-25 
CP-27 
CP-27 

GENERAL ELECTRIC 




