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Many Small Economies Mean 
Big Total Savingsr, ';.,~0 t 

ltn11 ,._. , 
_17uv.:,T.r . --~, 

Small savings multiplied many times daily, and then multiplied TEX , .. ,, l,4fVC 
over and over for many days, weeks, months, and years, make up · 
big totals which interest big executives. 

Here are some of the savings effected by Berwick Electric Rivet 
Heaters: 

1.-Power used only when heating 
rivets; no waste. 2.-Hot rivets in 15 
to 30 seconds; no delays. 3.-Burning 
and scaling spoilage practically elimi­
nated. 4.-Absence of scaling saves 
} in. to ¼ in. length per rivet. 5.­
Convenient portability saves time. 
6.-Visible heating means uniform 
heating; fewer hammer blows; time 
saved. 7.-No relining of furnaces; 
no compressed air; no leaky valves 
and pipe connections; no handling of 
fuel and ashes; no clean-up expense. 

There are nine standard types and 
sizes of Berwick Electric Rivet Heat­
ers. Send for catalogue and detailed cost 
data. Other electric metal heaters can 
be furnished for various special re­
quirements. 

American Car and Found~y Company 
165 Broadway 

New York 
Railway Exchange Building 

Chicago 
915 O liver Street 

St. Louis 

JSRWIC 
~ELECTRI-C~-

RIVET HEATER 
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Multiple-Unit Train of· the Long Island Railroad 

Handling New York's Suburban Traffic 
Passengers and freight carried by the Long Island Rail­
road during: 

1905 1922 
Passengers: 18,000,000 
Freight: 2,745,000 tons 

Passengers: 79,656,891 
Freight: 6,027,860 

The Long Island was electrified in 1905 and is now operating 494 
multiple-unit cars equipped with Westinghouse Motors and Electro­
Pneumatic Control. 

To take care of increasing traffic and to maintain its high standard 
of service, 104 new equipments of Westinghouse No. 308 Motors and 
electro-pneumatic control have been purchased, thereby increasing 
the number of motor cars 21 %, and furnishing 8300 additional seats 
for the traveling public. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pennsylvania 

Sales Offices in All Principal Citie,c al the 
United Stotes and Foreign Cities 

sti use 
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79.5% 
DURING the year just clos­

ing, 79.5 per cent of the 
readers of the ELECTRIC RAIL­
WAY JOURNAL have renewed 
their subscriptions. This is the 
measure used by the Audit 
Bureau of Circulations, and re­
quired in its reports, to indicate 
the value of a publication to its 
readers. It is a measure that can 
be gotten only when a paper has 
strictly a paid circulation. 

This renewal percentage of 
the ELECTRIC RAILWAY JOUR­

NAL subscribers is the highest of 
the fourteen McGraw-Hill pub­
lications, and is probably · not 
equalled by any other magazine. 

Such evidence · of the high 
regard with which electric rail­
way men hold this paper is 
indeed an inspiration to the 
editors and the publisher to keep 
on striving to make it a product 
of exceptional interest and prac­
tical value. 

The accomplishment is per­
hap!; all the more remarkable in 
view of the fact that the revenue 
of the paper, because of the 
small number of manufacturers 
serving the field, is limited. 

Number of Copies Printed, 7,100 
Advertising Index-Alphabetical, 50; Classified, 46, 48; Searchlight Section, 45 
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Same Stopping Distance! 

THE VARIABLE 
LOAD BRAKE 

The Westinghouse Variable Load 
Brake has been developed to solve 
the problem of controlling cars 
under widely varying load condi­
tions. It is an attachment which 
may be added to any straight air or 
semi-automatic equipment whereby 
the braking force is automatically 
adjusted to suit the weight on the 
ca.r, by regulating the brake cylin­
der pressure as the weight changes. 
The adjusting mechanism is thrown 
into engagement by the openin•g of 
the car doors. While the doors are 
open, passengers are leaving and 
entering the car, and when the 
doors are closed again, the condi­
tion of loading will be that under 
which brake operation will take 
pl ace for the next stop, or a slow­
down, as the occasion may demand. 
The use of the Brake insures stop­
ping within a uniform distance re­
gardless of whether the car is empty 
or loaded. 

IT MAKES no difference whether a car is 
entirely empty; or is loaded to capacity, the 

stopping distance with the Variable Load Brake 
will be the same. 

Can you visualize the tremendous advantage of 
that - stopping a fully loaded car in as short a 
distance as would otherwise be possible only if it 
were empty? 

Taking care of the increased weight of the loaded 
car-that is what the Variable Load Brake is for. 
Shorter stopping distance means shorter stopping 
time, and time is the big factor in getting maxi­
mum returns from capital investment in the elec­
tric railway field, especially in congested traffic 
centers. 

Send for Publication T-2045 

WESTINGHOUSE TRACTION BRAKE CO. 
General O ffice and Works : WILMERDING, PA. 

WtSTIN6HOUStTRACTION BRAKtS 
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PLENTY OF BRONZE 
AND A BETTER. DESIGN 
IN THE NEW- 0-B EAR 

Thia section of the New Ear 
at the boss on a 3-0 wire 
shows the excellent wheel 
clearance and tbe extra met­
al in the lips that protects 
the wire • and adds many 
months to the life of the ear. 

If hard work in development and careful manu­
facture will give the New 0-B Trolley Ear the 
qualities to make it a better ear than any you 
have ever used, it will win that verdict from 
you. 

We have conscientiously included every feature 
of value that our trials and experience have 
taught us. Our up-to-date foundry is pouring 
the best bronze it knows of for trolley ear serv­
ice. 

There is. plenty of bronze proportioned for the beat all­
round performance-the approach is easy, the underrun 
smooth, the trolley wire is protected with a thick lip and 
the bronze has qualities that will make it last and then last 
some more. 

We believe we have a better design that will make the 
New Ear stand out in comparison with any you have used. 
Make a trial on our word and confirm this opinion for 
yourself! 

The New O-B Ear is made in stwzdard sizes and lengths. 
Write for complete details. 

The 0 h}s21d® o~fscJ.SS Co. 8 

5 

New York Philadelphia Pittsburgh Charleston. W. Va. Chicago Los Angeles Sen frencisco Paris, F'rance 
Products: Trolley Meteriel, Reil Bonds, Electric Reilwey Cer Equipment. High Tension Porcelein lnsuletors, Third Rail lne.u181oN 
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W .hat will the arc welder do 
~ when the voltage drops to 400 
¥ or-perhaps even· to 300? What 
.. will it do if . a c~uple of coils 
,, burn out? 

If it doesn't give you 225 am­
. peres even under these con­
: ditions, you . don't get a good 
weld-you don't get the neces­

. sary penetration. 

, That is one basis on which 
.' many roads have selected the 
"AJAX" Electric Arc Welder. 
A series of switches gives you 
.always the amperflge necessary 
for a lasting weld- · even under 
most adverse conditions. Ask 
for Bulletin showing the details 
and you wi 11 see why this is so. 

IWlway!hr~-kCa 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 
Chester F. Gallor, 30 Church St., New York: Chas. N. Wood Co .. 
Boston; Electrical Engineerla1r & Mf8', Co. Pit tsbur&'h: Atlas 
Railway Su1>1>l.v Co .. Chicago; J. H. Doerr, Los Angeles: Equi1>• 
ment & Engtneerln&" Co., London. 

(73) 

"AJax" Electric Arc Welder 

-
" Universal" Rotary Track Grinder 

" Atlas'• Rall Grinder 

" Rttl1>roc11tlnr;" Track Grinder 
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Catalog No. 7 

KEYSTONE 
Shop Equipment 

Segur Coil Winding Tools 

Peerless Armature Machines 

Electric Baking Ovens 

Century Type Testers 

Peerless Pinion Pullers 

Peerless Floor Cranes 

Peerless Pit Jacks 

Simplex Jacks 

Reading Car Replacers 

Electric Drilling Machines 

Fountain Window Washers 

Keystone Sand Dryers 

Contact Rail Material 

ELECT RI C R AILWAY J OU R NAL 
I 

0, 
.... \ 

Efficient Shops 
. 

cut transportation-costs 
Direct charges for maintenance and repairs are less in 
a well-equipped shop. Labor hours are reduced, and 
the work done is more effective. 

I ndirect gains are probably even greater. Cars properly 
maintained keep better schedules. There are fewer 
crippled cars on the road; breakdowns in service are 
unusual. Cars are more comfortable and more attrac-. \ 

t1ve to passengers. 

Keystone Shop Equipment is designed and built for 
efficient and economical work. Scan the list at the 
left and check off the items in which you would be 
interested. 

Our representative will be glad to call 
and talk it over with you 

'IRiCJkRVI~Jw>PLILSCo. 
PHILADELPHIA NEW YORK CHICAGO •·5 17th and Cambria St. 50 Church St. Monadno~k Bldg. 

P I TTSBURGH SCRANTON BOSTON 
820 Olh•er Building 316 N. Washington Ave. 88 Broad St. 

Lyman Tube & Supply Co., Ltd., lllontreal, Toronto, Wlnnll)<'g, Vancouver 

7 
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Why-
Plain Tubular Steel Poles? 

Because :- the circular tube is the one shape which 
develops the maximum strength of the metal in all 
directions. Like the arch in masonry construction, the 
tubular steel pole is recognized by engineers as the 
strongest and most reliable section to use. Especially 
valuable at corners where pull-offs tie in at various 
angles. Tubular steel poles are cheapest to maintain, 
and easiest to paint. 

Why-
Elreco Tubular Steel Poles? 

Because :-Elreco's patented wire lock swedge joint 
increases the natural efficiency of the tubular pole by 

.making the joints as strong as the pole itself. They will 
not collapse or telescope at the joints. Notice the 
construction illustrated below. 

' THC CHAHF°CREO JOINT 

Patented Wire Lock Swed9e Joint, 
an exclu.<ive Elreco feature. 

The Electric Railway Equipment Co. 
Cincinnati, Ohio 

New York Office: 30 Church Street 

December 15, 1923 

SPAN 
WIRE 



December 15, 1923 ELECT RI C RAILWAY J O U R NA L 

Thi' is the age of Steel 
and Concrete 

A combination of these two won­
derfully economical and permanent 
materials is available for 1924. 

Track construction in a design 
which has been tested in service 
and in initial costs. 

The latest developments of the past 
season ·prove this type of track 
construction to be renewable. 

.. .., 

Ask us the details. 

The 
INTERNATIONAL 

STEEL TIE CO. 
Cleveland 

Ohio 

9 
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ABC PAVEMENTS 
~~ 

~absorb impact at rail joints 
--water--seal road--bed and ties 

--resist heaviest traffic 

Asphalt for 
Filler. 

Brick for 
Surface. 

Concrete, 
Crushed Rock, 
Crushed Slag 
or Gravel for 

Base. 

BiiCk 
PAVEMENTS 
FOR LOW UPKEEP 

--- are easily removable 
for track repairs · 

---100% salvage 
---permit ex--

pansion & 
contrac-­

tio n 

NATIONAL PAVING BRICK 
MANUFACTURERS ASSOCIATION 
Engineers Building Cleveland, Ohle> 
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RECONSTRUCTION 
Closing up those open vestibules 

-Means safer operation-faster operation-one platform employee 
where two were used before-more space available for passengers 
--<:ars warmer in Winter weather. 

That's what they have started to do with the elevated cars in New 
York City. Up to now, they've always had open platforms, and 
swinging iron gates. Many old, open-platform cars, surface as 
well as rapid transit, are being modernized in this way all over 
the country. 

It's easy to do with 

National Pneumatic Equipment 
No very expensive rebuilding is necessary. A . plain style of door 
can be designed to slide outside of the car body. Door engines can 
be installed under seats inside the car, and connected to doors by 
a simple set of levers. Electro-pneumatic door engine control per­
mits one platform employee to control all the doors on two or 
more cars. 

Let us figure on your old cars 

National Pneumatic Co., Inc. 
Originators and ,Wa1,ufacturers 

Principal Office: 50 Church Street, New York 
Philadelphia-Colonial Trust Building Chicago-McCormick Building 

Works-Rahway, New Jersey 
,llanufactured in Canada b11 Dominion Wheel cE Foundrv Co., Ltd., Toronto. Ont. 
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1t t' .s not too 
late ~ ~ ~ ~ 
~ire .tobap 

Tl'leo,a--'-m __ 
1 

_Day Lfttor 

Night Letlet 

Patrons 1!houkl marl< •• X OllllO­
ott• lh• cla .. of a.,...l<e desired; 
·OTHERWISE THE MESSMlE ' 
WILL BE TRANSMITTED ,I, 

FULL-RATE TELEGRAM 

_ 192 __ 

' Place...HARTFORD_,__-...>,<....___ ______________________ 
1 

SEND SAMPLE CHRISTMAS ANNOUNCEMENT OF GROUP INSURANCE AND ___________ _ 

RATE QUOTATION. --------· ______________ _ 

--- - - - - c..o._ ... _ - -

anb pou can announce 
~roup JJngurance ag · 
a (!Cbrigtmag ~if t to 
emplopeeg anb tbeir 

familieg. 
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!'Lost eighteen copper coils on snow-fighting 
equipment in last week's blizzard. Your aluminum 
coils stood the same serv­
ice 0. K. Rush twelve more. 
Duplicates our last order" 

This was the message from 
the General Manager of a 
syndicate property that in­
stalled a trial lot of 

"Lest We Forget" 

' ' The Aluminum .Field Coils'' 

In Service On More 
than 60 Electric Railways 

Numerous repeat orders from others 
who have given Lind Aluminum 
Field Coils hard service tor up to 
nyo years' time confirm the claim 
that properly designed and built, 
an Aluminum Coil possesses marked 
advantage even in addition to a 
weight reduction of a flat 50%. 

Aluminum Coils are not an experiment. Their electrical and service efficiency has 
been proven by fifteen years' service in Europe and by their present use on sixty 

· American railways. Their extreme lightness and permanency of insulation render 
them much preferable to the copper. For many types of coils, there is a distinct 
advantage in price. 

Let us quote on your requirements or answer detailed questions 

Economy Electric Devices Company 
L. E. Gould, President 

Sangamo Economy Railway Meters (General Sale, Agent.) The Air Rectifier 

Peter Smith Heaters l D . , A f { Bemis Boyerized Truck Specialties 
Woods Fare Boxes f utr,ct gents or Miller Trolley Shoes 

1592 Old Colony Building, Chicago 
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SH AN 

Brains need engineers 
no less than boilers 

YOU would not consider operating a power plant, 
even for a single ·day, without the services of a man 

who knew boilers as you know finance. Yet the power 
that comes from an engine room is less a factor in profitable 
business than the good-will of employees. And the vaga­
ries of steam are less difficult to control than the mental 
processes of the man in your employ. 

Serious losses are being sustained in every industry 
because employees lack that spirit of constructive co­
operation which returns one hundred cents in production 
for every payroll dollar. This is true in even modern 
and otherwise well-managed businesses. There are sound 
reasons why the management is not situated to deal prac­
:tically with payroll loss. 

Far-sighted directorates are coming to realize that the 
task of elevating the employee's productive standards and 
creating a healthy morale in their workers is a task for 
specialists. They are coming more and more to utilize 
engineers for brains as well as for boilers. 

An interesting booklet, "Stopping Payroll Losses," 
will be sent gratis on your request. Please address 
Dept. D-6. 

"The Viewpoint of the Employee is 
the Most Neglected Asset in Industry." 

SHERMAN SERVICE, INCORPORATED 
Industrial Co-ordination 

NEW YORK 
2 Rector St. 

CLEVELAND 
Park Building 

BOSTON 
IO State Street 

DETROIT ST. LOUIS 
First Nat') Bank Bldg. 314 N. Broadway 

. Production Engineering 

PHILADELPHIA 
1011 Chestnut St. 

CHICAGO 
208 S. La Salle St. 

TORONTO MONTREAL 
Drummond Bldg. 10 Adelaide St., E. 

Largest organization of its kind in tl,e world 
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Street 
Railway 
Officials 
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THS OLIIVELAND RAILWAY C:OMPANY 

• 

Garcia & Diaz, 
16 Pearl Street, 
New York City. 

Gentlemen: 

NANNA eu1LDINO 

_,__ 

OLEVELA.Nl:t 

May 11, 1923. 

READ/ 
THIS -

I have your letter of May 3rd regarding Universal Crane 
which we are using, and would say that this crane is the 
best on the market in the shape of a crane mounted on an 
automobile truck. 

We have had this crane for two years and we have had 
practically no repairs, and I could recommend it to anybody 
having use for a crane, mounted on an automobile truck, for 
such loads as this machine is capable of handling. Their 
descriptive matter which they furnish is true in every par­
ticular. 

Garcia & Diaz asked the Cleveland 
Railway Company what they thought 
of the Universal Crane. Here is their 
answer. 

Every street railway in the country 
can save money on construction and 
repair work by using these motor 
truck mounted cranes. Let us explain. 
Write for Bulletin 22-J. 

I am well acquainted with the members of the firm, and any­
,thing they may tell you regarding the workings of their 
machine I can vouch for. 

Yours very truly, 

(Signed) C. I-1. CLARK, 

CHC:M Engineer 1~faintenance of /Vay. 

The UNIVERSAL CRANE CO. 
1168 Swetland Bldg., Cleveland, Ohio 

Branch Offices in Principal Cities 

15 
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Visible Results With a 
CONSOLIDATED 
Visible Thermostat 

Sample sent 
on request 

Control of car heating circuits by means of thermostats 
is now a practice of recognized meri,t. The savings 
have been demonstrated. 

The Consolidated New Visible Thermostat idea goes 
a step further. It shows the inquiring passenger what 
is being done for his comfort. The inspector whether 
he is a company employee or public official can tell at 
a glance the condition of the car heating system. 

'' Keeps Nothing Under Cover' ' 

CONSOLIDATED CAR-HEATING CO. 
'.'IEW YORK Albany, N. Y. CHlCAGO 
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How ''Galena Service" 
Can save you money 

With Galena Lubricatiqn Service installed on your property, 
WASTE STOPS! Waste in oil, time, labor, repairs and deprecia­
tion-incident to deficient lubricants or methods-is practically 
eliminated, when Galena lubrication practices are in operation. 

Each lubricant applied to your equipment is made for the particular 
function it is to perform. Your mileage and K.W. hour output per 
gallon is increased. Your journals, bearings, gears and pinions are 
protected and preserved to a longer service life. Your power is 
conserved, with a consequent saving \n fuel. 

Galena Lubrication Service-the pioneer service organization of 
America-works for the avowed purpose of securing for you the 
greatest possible return for the dollar you expend for lubrication. Its 
many years of unbroken success in effecting economies in operations 
that have amounted to millions of dollars is a matter of history 
recorded in performance sheets of representative electric railways in 
every section of the United States. 

"When Galena Service goes in -
Lubrication troubles go out!" 

alena-Signat Oil Cbmpan 
ew York franklin. Pa. Chicag 

and offices in principal cities 
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wn contactor type. The base an 
r inspection or repairs. . 

YourText 
Book 

on 
Eq_uipment 
Standards 

RuiSte of 
CatiJx-.tion 

25- 50- 75 . 
1()1)-200- 300 
200-400- 600 
350-,00-1000 

General Electric Company 
Schenectady, N. Y. 

Sales Offices in all Large Cities 

-Simplicity-
That's the outstanding feature of 
this new type MR Circuit Breaker. 
And the way this breaker has 
won favor among railway men is 
conclusive evidence that its design 
is sound. 

The new type MR Breaker is very 
light in weight, enclosed in a sheet 
steel box. Its contacts are of the 
so-called contactor type, and many 
of its features rep resent radical 
improvements in design. 

If you are not familiar with _this 
new breaker, let the nearest G-E 
Office arrange with you for a 
demonstration. It will be worth 
your while. 

GENERAL ELECTRI 



New York, Saturday, Decen1ber 15, 1923 

Electric Railway Journal 
Consolidation of Street Railway Journal and Electric Railway Review 

Publlsbed by McGraw-Hlll Company, Inc, 

HENRY W. BLAKE and HARRY L. BROWN, Editors 

Cost of Repair Parts 
Varies with the Times 

D ECENTLY, in discussing with an electric railway 
ft shop superintendent the advisability of the railway 
manufacturing for its own use various car parts made 
up . in small quantities, he said that a check of costs 
which, had just been completed showed that several 
parts previously made in the shop at a saving could 
Row be bought outside cheaper. So orders were to be 
placed for them. 

Labor and raw material prices are constantly chang­
ing, and what is economical repair shop practice at one 
time may be found to be costly at another. The margin 
of saving between making repair parts in an electric 
railway shop and purchasing them outside is frequently 
quite small and railways often make parts as a matter 
· of convenience rather than take a chance of slow de­
livery. A frequent check of manufacturers' prices 
with the shop costs will show whether it is advisable to 
cont inue to make them or place orders with a manu­
facturer. 

As manufacturers specialize in manufacturing work, 
and as they usually keep their plants equipped with the 
most modern labor-saving machines on account of trade 
competition, it ought generally to be possible for them 
to do such work cheaper than it can be done in an 
electric railway shop which is organized and equipped 
for maintenance work, and often has old tools to work 
with. Abnormal conditions may make railway manu­
facturing desirable at times, but a watchful eye should 

· be kept for the opportunity again to buy maintenance 
parts outside more cheaply. 

t Cleaning Don~ Right 
Contributes to Low Maintenance 

IMPROVED appearance and better sanitation are 
, desirable aspects of good car cleaning, but a more im­
' portant result is the contribution this makes toward 
preservation of the car structure. The importance of 
cleanliness has increased considerably with the greater 
use of steel car construction. Corrosion is the greatest 
enemy of steel and iron and the best protective coatings 

, have their usefulness decreased enormously by lack of 
; attention in keeping all parts clean. 

Working to meet this maintenance problem, special 
· consideration has been given in car construction to 
avoid pockets and crevices which collect dirt and mois­
ture. Sanitary corners have been provided, moldings 
and projections are beveled and seat pedestals are made 
with well-rounded bases. But these precautions merely 
make cleaning easy and are of little help in eliminating 
corrosion unless the cleaning is actually done. The dirt 
which collects retains moisture. This combination 
forms an a.cid which accelerates corrosive action, where 

steel is used, or soon -rots away wooden construction. 
The corners are the hard parts to keep free from dirt, 
but they are the important points, if maintenance costs 
are to be held to a low figure. 

Making Air Tanks Safe 
at Reasonable Cost 

A GREAT deal of attention has been directed re­
cently to the need for establishing definite specifica­

tions for the construction of electric railway air tanks. 
A committee of the American Electric Railway Engi­
neering Association has been working on this subject 
and has been co-operating with a sub-committee of the 
American Society of Mechanical Engineers, which is 
engaged in the preparation of a code for the manufac­
ture of unfired pressure vessels. This code will probably 
include electric railway air reservoirs. 

Primarily, the object of such specifications is to in­
sure safety. The railway companies should be, and are, 
in entire accord with this object, and it is to be hoped 
that the work under way will result in the production 
of a code which will not only assure safety but will 
also avoid saddling upon the railways an unnecessarily 
expensive and heavy equipment to be hauled around 
throughout its life. 

The interest of railways goes farther than providing 
a construction that will be safe when first installed. 
In addition, the construction of air tanks for electric 
railway service should be such that easy, systematic 
and regular inspection and tests can be made. These 
are necessary in order to be sure that the deterioration 
resulting from service has not weakened the tank to a 
points where blowouts are likely to occur. 

The present inspection and test practice of electric 
railways usually consists of some kind of a pressure 
test or a close visual inspection of the material of the 
tanks on the outside after all loose scale and dirt have 
been knocked off with a light hammer. Some roads 
apply pressure with a hydraulic pump, but on many 
roads the pressure test consists only of setting up the 
safety valves and pumping up the air pressure to an 
amount considerably in excess of that regularly ob­
tained. Some roads have a practice of periodically 
rotating the reservoirs so that excessive corrosion will 
not take place at one particular section of the shell. 

The need for an inspection of the interior of the 
tanks has been felt for some time, but as the usual 
pipe connections are seldom larger than 1 in., the open­
ing is too small for inspection purposes. A few rail­
ways are now using tanks with a 2-in. pipe connection 
in one head. This makes it possible to examine them 
internally, as a drop light with small sized lamp can 
be inserted. With this better means of inspection it 
should be possible to utilize a lighter gage of metal for 
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the tank than might be considered necessary with only 
exterior inspection. 

In addition to the better facility for inspection, the 
2-in. connection can be used to advantage for providing 
a moisture trap in the air piping to prevent freezing 
of the condensed moisture at points that will interrupt 
the air supply. 

Due to advances made in welding, a large field has 
been opened up for the application of this process to 
air reservoirs. Some engineers have felt that a welded 
tank increased the hazard, but with provision for care­
ful, systematic inspection and test after installation, 
no doubt a satisfactory welded tank can be made at a 
lower cost than a riveted tank (which some members 
of the A.S.M.E. are inclined to feel is necessary) and 
perhaps with lower weight, ~bile giving an adequate 
safety factor. 

Having provided for adequate tests to insure safety, 
why not tell the public about it? It has been suggested 
that a very effective method of doing this would be to 
stencil a statement conspicuously on the outside of the 
tank which would read something like this: "Tested 
to 1 ½ times maximum working pressure," accompanied 
by the date and name of company. 

While the general public is not competent to judge as 
to the frequency with which such tests should be made, 
a stenciling of this nature would at least indicate that 
the tank had been tested at some time and it would also 
serve as an incentive for the railway to make tests well 
within the proper interval. 

Public Beginning to See that Riders Alone 
Cannot Support Subways 

ONCE every so often some one proposes that the 
elevated roads, or part of them, in large cities be 

taken down. Scrapping is the word generally used. 
The obstruction which they cause to light and air on 
the streets below and to adjoining property is the prin­
cipal argument urged against the existing structures. 
During the past week agitation of this kind has again 
come up, this time in connection with the Sixth Avenue 
line, New York City. Julius Miller, borough president 
of Manhattan, has gone somewhat further than has 
been done with previous proposals of a similar nature 
and has suggested that the cost of acquiring the struc­
ture and building a substitute subway be raised by 
assessments on abutting property. He believes not only 
that the increase in value of this property resulting 
from the change will amount to much more than the 
entire cost but that the owners of this abutting prop­
erty would be willing to pay for the change by an as­
sessment. The amount required has been estimated by 
h im at 10 per cent of the assessed value of the prop­
erty. 

Now, it is undoubtedly true that in the course of 
the growth of a city the methods of transportation in 
use may have to be changed. Undoubtedly, also, prop­
erty owners prefer a subway to an elevated railway 
on the street on which their real estate is located. The 
elimination of the overhead lattice work of steel girders, 
ties and rails on Sixth Avenue would improve the 
appearance of the street and make the ground-floor 
stores much lighter. With the railway underground 
there would be a pleasing reduction in noise. It is easy 
to see, therefore, why the property owners on that 
avenue favor such a step. 

However, grave misgivings may well exist concerning 
several features of the plan. The estimated cost seems 
too low by a large amount. The existence of an under­
ground railway, the Hudson & Manhattan, under Sixth 
Avenue from Ninth Street to Thirty-third Street would 
seem to impose great engineering difficulties in the 
design of a new subway. Apparently no detailed esti­
mates have been made of the traffic which would be 
carried, nor the cost of operation, nor who will operate 
the line. It has simply been assumed as a matter 
of course that a Sixth A venue subway would be a 
paying proposition. 

Actually, of course, a subway is a luxury in any city. 
Even in Detroit, where the subsoil is ideal for subway 
construction because it contains no rock but can be 
cut like cheese, the cheapest form of subway, if sup­
ported entirely by the car rider would require a fare 
of 10 cents or more, according to D. L. Turner. This 
suggests that at least one good result may come from 
the campaign on Sixth Avenue, even if the subway is 
never built. A large number of more or less influential 
people will learn at first hand something about the 
intricacies of subway building and its tremendous cost. 
They wil) discover the thousand and one things that 
are required, and to which the average man never gives 
a thought. And if careful analyses are made of prob­
able operating costs and passenger revenue, these prop­
erty owners may learn that every railway is not ipso 
facto, a gold mine. The plan is commendable in that . 
Mr. Miller is going about the work in the right way, 
namely, by placing some part of the cost of the con­
struction on the owners of abutting property. They 
primarily are the ones benefited. The principle of 
assessment for rapid transit improvements, suggested 
also in Mr. Turner's report on Detroit as presented in 
this paper last week, is logical. 

Finally, it is evident that even if the campaign for 
funds among Sixth Avenue property holders is suc­
cessful, New -York cannot dispense now with the carry­
ing capacity of the Sixth Avenue elevated. The city is 
ten years at least behind in its transit program. If the 
building of a subway under Sixth Avenue takes five 
years the elevated will have to remain in place for at 
least that length of time because the other present 
north and south rapid transit lines have not the excess 
capacity required to accommodate the passengers who 
now use the Sixth Avenue elevated. "After a Sixth 
Avenue subway is built, it may be that the elevated over 
the street will not be required, but if history is any 
guide, New York City will need for ·many years all of 
the rapid transit lines which it has now and can build 
to care for its constantly increasing traffic. 

This condition, that the means of transportation is a 
step behind the demand, appJies in every growing city, 
and is one of the safeguards of t.hP. electric rail­
way. Thus there have been statements in the past 
that the surface lines in New York were obsolete and 
should be scrapped. Nevertheless, they carry now about 
39 per cent of the local business of the city, as compared 
with 59 per cent on the rapid transit lines and 2 per 
cent by buses, and there is no other way known of 
taking care satisfactorily of this large proportion of 
the traveling public. In other words, good transporta­
tion in a city is a necessity, and a city cannot get 
along without electric cars in its principal streets until 
a bet ter means for local transit is provided. This seems 
a long way off. 
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Use of Mold. Successful in Arc Welding 
Copper Rail Bonds 

Two Methods of Arc Welding Are Described-The First Employs a Carbon Electrode 
and the Second a Copper Alloy Rod-Figures of Numerous Bond Tests Are Given 
-Procedure Has Been Developed as a Result of Research Covering Three Years 

By Chester F. Cai/or 
Consulting Engineer, New York City 

ONLY recently has the practice of arc welding 
bonds to rails been accomplished in a reliable 
and satisfactory manner. The first attempt to 

arc weld copper bonds to rails was made by using, both 
for the bonds and the filler needed, pieces of old trolley 
wire welded by the carbon arc method. It was con­
sidered necessary at that time to secure deep penetra­
tion into the rail steel to produce a desirable weld. This 
,caused unnecessary gouging and burning of the steel, 
and usually resulted in an ugly looking weld of ques­
tionable character. A careful study of the factors in­
volved demonstrated the fallacy of this practice and 
resulted in the development of a welding process. which 
eliminates that feature. 

Many attempts have been made to manufacture a 
rail bond with a suitable terminal which could be satis­
factorily welded to the rail without the use of a mold. 
This has been found very difficult because the copper, 
in a fluid state under the influence of the- arc, does not 
amalgamate readily with the steel. Copper in such a 
small mass us.ually will chill without producing a weld. 
The use of molds, however, has made it possible to use 
sufficient copper around the bond to produce a reliable 
weld and at the same time form a suitable terminal on 
the bond. 

The problem of confining the weld metal and the 
necessity for producing a weld and bond terminal of a 
suitable character prompted the use of a mold. It was 
soon found that a carbon mold met the requirements 
better than any other material. Carbon will withstand · 
the action of the arc and erosive action of the metal 
when boiling in the mold and will not chill the metal 
as rapidly as will most other materials. Consequently, 
a carbon mold in one form or another has been in use 
since the very beginning of this method of bonding. 

It was found difficult to produce a satisfactory weld 
in the remote corners of the mold, especially on the 
smaller s.izes of bonds with limited area of contact. 
In some cases where molds of other materials than 
carbon were used for· experimental purposes, it was 
found difficult to force the copper metal into the cor­
ners of the mold, as the -material had sufficient chilling 
and repulsive action to hold the copper back for an 
appreciable dis.tance from the corners. This indicated 
that acute angles in the mold and thin sections of cop­
per welding should be avoided. 

The carbon molds are designed to produce a terminal 
and welded contact to the rail equal to at least four 
times the cross section of the copper metal in the bond 
itself. With this area it is virtually impossible for an 
operator to apply a bond which when finished will not 
test 100 per cent efficient. A larger contact terminal 
could not be_ jus.tified. 

. Y 

Condition ot Ralls and Bonds After Being Subjected 
to Severe Drop Tests 

During the study it was found that a combination 
of copper, steel and carbon for the mold was most de­
sirable. It developed that the mass of carbon needed 
around and under the head of the bond was considerably 
more than the space available between the finished bond 
terminal and the top, which many heavy-section joint 
plates now in use, would permit. The combination of 
these materials, however, enables the bond to be applied 
at a point on the rail head much lower than if an all 
carbon mold were us.ed. 

The life of such carbon molds of course depends · 
largely on the welde~. A set of carbons will, as a rule, 
weld forty or fifty bonds. When the speed of the opera­
tion is considered the use of molds is fully justified. 

Investigation and research conducted principally in 
the laboratories of the Rail Welding & Bonding Com­
pany res.ulted in the development and perfection of two 
different methods. One method is by the use of the 
carbon arc including the use of reversed polarity, with. 
the carbon electrode negative. Instead of using scrap 
copper for an electrode, a copper alloy welding rod is 
employed, which contains a combination of metals act-
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ing as a strong deoxidizer for both steel and copper. 
Under the influence of the arc this will thoroughly 
cleanse the steel surfaces., bringing pure copper into 
contact with the steel in the rail under the most favor­
able· conditions. 

This action of the copper alloy rod obviates the pos­
sibility of gouging the rail steel. In fact, the best 
bonds are produced where the arc is drawn along the 
surface of the rail steel, close enough to secure the 
desired weld, but still far enough away to avoid any 
direct penetration. The action of the copper metal in 
the mold under the influence of the arc is very similar 
to that of copper when handled in a crucible. All the 
foreign substances and slag rise to the top, leaving the 
pure copper forming the bond terminal welded to the 
rail. This method is recommended in all cases where 
dynamotors and similar low voltage generating units 
supply the necessary electric current. The total time 

Rail head 

-:- Beqinninq 
ot'weld 

Path of arc-· 

Path Wh,kh Aro Should Follow In "'eldlng Hond 

for welding a bond of the ordinary standard size and 
type is approximately two minutes. Where conditions 
are sufficiently favorable bonds may be installed in half 
the time. It has been found very essential that suffi­
cient current be available to keep the copper metal flow­
ing uniformly and the metal in the mold always in a 
fluid state. :· Otherwise, the metal will chill, preventing 
the cleansing;apd boiling action, which is highly neces­
sary. In practice at least 200 amp. are required to 
weld bonds succ~ssfully with this method. 

METALLIC ARC WELDING 

. The second method of bond welding, which is the 
result of a research started about three years ago, is 
distinctly different. In this the welding metal must all 
be kept in a molten state and the length of arc changed 
from time to time to produce a good weld. The same 
molds and accessories are employed as in the first 
method. The current usually is supplied by a light­
weight portable resistance welder, a ¼-in. diameter 
copper alloy rod forming the positive elect rode. 

The r esistance should be set to permit a current of 
about 225 amp. The weld is commenced at the end of 
the mold remote from where the bond head projects 
into it. The arc is s truck by touching the electrode 
to the mold. A globule of melted copper will start to 
form at the end of the mold and the arc should be kept 
at the front edge of the globule, allowing it to enlarge 
unt il t he entire bottom of the mold is cover ed. An 

Size 
7-in 
9-in. 
8-in. 
8-ln. 

RESULTS OF MECHANICAL TESTS OF WELDED BONDS 

Type of Bond 
0000 laminated U. , ............... . .............. . 
0000 W cbber U .................... , ........... ; 

~~:ti~~~eu ti'.::·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

N-,, Vibrations 
Before Failure 

of Bond 
5, 100,000 
2,403,000 
1,830,000 
1,050,000 

arc of about :l: to ! in. in length is ordinarily used at the 
beginning of the job. As soon as the arc touches the 
bond head it should be shortened to ! in., as the short 
arc is necessary to melt down the copper of the bond 
head properly. After the bond head is melted down the 
arc is played back and forth and in and out from the rail 
over the entire head to keep all the copper in a molten 
state and insure that the head is well filled out in back 
and properly welded to the rail. This procedure is 
followed whether the bond is applied to the head, web 
or base of the rail. When applying the weld to the base 
a slightly longer arc, ! to ½ in., is used at the beginning 
to fill the mold. 

MECHANICAL TESTS 

During the development of the process it was found 
necessary to make mechanical tests in order to estab­
lish the principles involved, and also to get some idea 
of the comparative life of the various types of bonds. 
The vibrating machine used for testing bonds mechani­
cally consists of a steel framework carrying two up­
right standards mounted on eccentrics in such a man­
ner as to give a maximum movement of H in. between 
the two members. The bonds were welded to pieces of 
steel and inserted between the two upright members 
and the machine operated continuously until failure 
occurred. This movement, being far in excess of that 
resulting from actual practice, was adopted in order 
to speed up the operation. A summary of several of 
such tests is shown in an accompanying table. 

Several methods of testing the strength of the bond 
heads when subjected to shearing stresses such as 
are apt to be imposed upon bonds welded to the head 
of rails were tried with varying results. The most 
valuable of those tried was a simple shear test to show 
the relative strength of the weld and the copper form­
ing the bond terminal. This test clearly indicates the 
merits of the weld, as the loads required to shear the 
bond terminals all ran over 30,000 lb. 

The use of a sleeve at the junction of the bond head 
and bond itself was shown to be very valuable. This 
sleeve and the head on the bond itself hold the strands 
and laminations in one solid mass, preventing the weld­
ing heat from overheating any individual strand and 

. at the same time throwing the bending action back into 
the flexible portion of the bond. This particular fea­
ture was found to add practically 25 per cent to the 
life of the bonds. 

ELECTRICAL TESTS 

Reliable resistance tests of welded bonds were diffi­
cult to make, as it was found after a preliminary inves­
tigation that there are very few instruments available 
which could accurately measure the resistance in the 
contact between the welded copper bond head and the 
rail steel. The following is a brief summary of resist­
ance tests which include 1 in. of steel at each bond 
head and the bond itself. No fish plates or mechanical 
connections were used so that these results show the 
actual resistance of the bonds enumerated in the ac­
companying table. 

Size 
6-in. 
7-in, 
8-in. 
8-in. 
8-in, 
8-in. 

RESULTS OF ELECTRICAL TESTS OF WELDED BONDS 

Type of Bond 
0000 laminated U ................... ... ........ .. . 
0000 li,minated U ...........•................•.• .. 
Webber ....................... ,,,,,,,,,,,,,, ... · • 
Ringle cable U ................................... . 
lllultiolc cable U ................................. . 
400,000 ciro.mil single cable U ....... , ... , . , , ....• • 

Obma Resistance 
. 0000389 
.0000493 
.0000454 
,0000516 
,0000484 
.0000260 
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Careful consideration was given to the study of the 
rail_ steel at and adjacent to the point of weld. The 
idea of securing even the usual penetration when mak­
ing a bond weld was found not only decidedly wrong 
from a bonding point of view, but it created a condi­
tion that proved liable to cause failure in the rail sec­
tion when mechanical tests were conducted. The im­
provement in the process of welding, as outlined herein, 
quickly eliminated this feature, by making it both un­
necessary and improper to penetrate the steel with 
the arc. 

Among many other tests which were conducted to 
prove that the welding of copper bonds to steel rails 

~ with these processes of welding did not weaken or 
materially affect the structure were severe drop tests 
made on extra high carbon tee rails by dropping the 
2,000-lb. tup so as to strike the rail at the point of 
weld. No failures' or indications of any objectionable 
character were in evidence at the conclusion of these 
tests. The rails were removed from the testing appa­
ratus because of the excessive vertical deflection which 
caused the rail to rest on the bed of the machine. 

Aside from the area heated during the welding, 
which was in no way damaged, there was no evidence 
of any change in the structure of the steel or the rail 
section itself. 

Systematic Inspection Reduces Pull-Ins 

THERE has been a steady reduction in equipment 
fai lures, covering a period of several years, on the 

Eastern Massachusetts Street Railway, formerly the 
Bay State Street Railway, which operates 665 miles of 
city and interurban lines. This dated back to the re­
organization which placed the road under state control 
with operation by a board of public trustees. An 

PULL-IN REPORT, EASTERN MASSACHUSETTS STREET R AILWAY 
MONTHS OF SEPTEl\IBER AND OCTOBER, 1923 

Ca use of failure 

Contactors .......................... . 
Circuit breakers ...................... . 
Air .......•... . ................ . ..... 
Car body ............ . .. . .. , ..... , .. • . 
Controllers .............. ... ......... . 
Doors and ateps ........... . .......... . 
Wheels ........... , .... ... ... ... . .... . 
Air and hand brakea . ........... ....... . 
Gears and pinions . .. ........... ... . ... . 

fi~h~s~~~~: :·.·.·.·::: ::: : : : :: : : : : : : : : : 
Sandern ............................ . . 
Armatures ................... . ....... . 
Fields ....................... . ... , .. . . 
Miacellaneoue motor ......... , .. • .. • . . • 
Wirea and cablea ..................... • 
Trolleys ................... ... ....... . 
Trucks . ............................ . . 
Resistance ......................... .. . 
Grounded brush holders ........ . .... .. . 
Fenders ............ . . .. ..... .. ... ... . 
Miscellaneous ... · ..... ... ..... .. ... .. . . 
Broken axlea ........... . ..... .. ...... . 
Heaters .............. • .. ..... . ...... . 
Split mercury .......... . ...... ... .... . 
Frozen air .................... ... .. .. . 

Sand boxes empty .............. .. ... . . . 
Lightning .........•........... .. ... .. 
Broken windowa .......... .. .. .... . .. . 
Accidents ................ .. .. .. • .. . .. 
fights (operating pull-in) .... . ... ...... . 
nspect1ons . ... . ........... .. .. .... . . . 

No trouble found ............ . .. ...... . 
Wet sand ......................... ... . 

Total pull-ina .................... .... . 
Operating pull-ins ................ .... . 
Maintenance pull-ins .............. ... . 

Station car-mhes . .. .. .............. .. . 
Maintenance pull-ins per 1,000 car-miles .. 

* Indicates decrease. 

Number of Pull-Ina 
October September 

6 3 
0 ' I 
8 20 
6 5 
8 12 

II 13 
0 0 
4 8 
I 3 

12 12 
16 6 
0 2 
8 13 
3 5 
2 7 

14 5 
6 4 
I 3 

20 17 
2 I 
0 I 
3 5 
0 2 
I 0 
0 0 
0 0 

I 6 
0 I 

15 8 
53 62 

0 0 
4 I 

20 17 
I 2 

226 245 
94 97 

132 148 

1,639,527 
0.08 

Increase 

3 
I* 

12* 
I 
4* 
2* 

. -4* 
2* 

io 
2* 
5* 
2* 
5* 
9 
2 
2* 
3 
I 
I* 
2* 
2* 
I 

5* 
I* 
7 
9* 

. j 
3 
I* 

19* 
3* 

16* 

accompanying table shows a reduction from a maximum 
of 1,489 pull-ins due to equipment failures in July, 
1920, to 92 in July, 192'3. 

This marked improvement in the record in three 
years is due to numerous changes in methods, but ac­
cording to W. C. Bolt, superintendent of rolling stock 
and shops, they all can be summarized in the words 
"systemat ic maintenance and inspection." 

Cars are given a general shop overhauling at be­
tween 60,000 and 75,000 car-miles, depending on the 
type and age of cars. Between these general overhaul­
ings the cars are inspected every 1,000 miles at the 
carhouse for minor adjustment and repair. It is stated 
that this plan, vigorously followed, has made it possible 
almost t o eliminat e failures of equipment in service and 
substantially to reduce the cost of maintaining cars. 

The comparative record of pull-ins by operating divi­
sions for the month of October, 1923, shows consider­
able difference in the records of the various parts of 
the system. Two of the smaller divisions had perfect 
records for the month, and two of the larger stations 
had but one pull-in each due to maintenance, averaging 
0.007 pull-ins of this character per 1,000 car-miles. 
From this the number of pull-ins for the various divi­
sions ranges up to a maximum of thirty-six, or 0.184 
maintenance pull-ins per 1,000 car-miles. 

Publication of the monthly record is said to have 
created considerable competitive interest, and has been 
a contributing cause to the present good record. Equip­
ment failure pull-ins are also analyzed carefully each -
month, as indicated in another table. The company 
makes this record up for each operating division, 
although only the total is shown in the table. This· 
enables the department heads to determine the causes 
that result in car failures and to eliminate the sources 
of trouble. 

r 
R E CORD OF E OUIPI\IENT FAI LURES BY MONTIIS, EAST E R N 

MASSACHUSETTS ST REET RAILWAY 

Pull-Ins D ue to 
M onth Equipment Failures 

!\lay, 1920 . .. ... . ..................... 1.238 
June ...... ........... , ............... 1,364 
July ... .... .......................... 1,489 
August..................... . ......... 1,389 
September ....... ; . . . . • . . • . . . . . . . . . . . . 1,022 
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. I 82 
November ............................ 1,071 
December .......... , . . . . . . . . . . . . . . . . . 941 

Ja nuary, 1921 . ....................... . 
February . .... ....................... . 
March .. ... ... ...................... . 
April. ... .. ... .......... . ........... . 
May .. .. .... . ........... . ........... . 
June .. .. .... . .' .. , ........ , .. , .. , .. , .. 
July ... .... ......................... . 
August .. .. .......................... . 
September . ............ . ........ , .... . 
October .. . ... . ....... . .............. . 
November . .. .. ...................... . 
December .... . ................. • ..... 

January, 1922 . ....................... . 
February . .... ....................... . 
March . . . ..... ..... . ................ . 
April. .• ..... ........................ 
May ................................ . 
June .... .. ... .. .................... • . 
July .... ... .. .. ..................... . 
Auguat .. ... . ... .......... . .......... . 
September ...... ........ • ........ . .... 
October . ...... ..................... .. 
November ... .. ...................... . 
December . ............... . .......... . 

January, 1923 ...................... , .. 

r:~:-%.'::: _._._._._. _.: :::::: :::::: :::::::: 
April. . ...... ....................... . 
!\Jay . .. ..... ........................ . 
June ... ...... ..... .. .... .. .... .. . .. . . 
July ... ...... ...... . ........•........ 
August, .. ... ........................ . 
September ...... ..................... . 
October . . ............ ............... . 

1,192 
1,069 

948 
700 
715 
628 

1,060 
1,049 

916 
734 
758 
653 

1,048 
827 
612 
437 
312 
271 
287 
274 
246 
188 
163 
313 

560 
501 
559 
250 
172 
111 
92 

105 
148 
132 

P ull-Ins per 
1,000 Car-Milea 

0 . 60 
0. 66 
0.70 
0.68 
0.54 
0.63 
0.61 
0.54 

0. 72 
0.74 
0.57 
0.44 
0.43 
0.38 
0.59 
0.57 
0.56 
0.45 
0.49 
0.40 

0 . 66 
0.56 
0.37 
0.2S 
0. 19 
0. 17 
0. 16 
0 . 16 
0 . 15 
0. 11 

. 0. 10 
0. 19 

0.34 
0 33 
0.33 
0. 15 
0. 10 
0.07 
0 . 055 
0 . 063 
0 .093 
0 . 08 
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Reclamation Storeroom 
Accomplishes a Big Saving* 

The System Developed by the Northern Texas Traction 
Company for Reclaiming Waste Material Has Im­

proved Efficiency of Mechanical Department 
and Reduced Expenses 

ON MANY railway properties thousands of dollars a 
year have undoubtedly been thrown away via the 

junk pile. Further losses have resulted from lack of a 
system whereby a single person passes- on all material 
before it is scrapped. If so-called waste material is 
examined to see whether or not it can be reclaimed and 
restored to usefulness, large savings can often be made 
in material which would otherwise be drawn from stores. 

This problem was the subject for discussion at a 
meeting of the master mechanics of the Stone & Webster 
companies some time ago. As a result of this discussion, 
it was decided that the Northern Texas Traction Com­
pany, Fort Worth, should experiment with the establish­
ment of such a department. 

A survey was made of conditions at the shop and it 
was found that material and spare parts were lying 
around everywhere. This material had been taken off 
the cars from time to time and left there with the idea 
that it would be used at some future date. Time and 
effort were being lost, however, in looking for what was 
wanted and, in a great many cases, material was requisi­
tioned from the storeroom when a thorough search 
would have discovered the desired article in some corner 
of the shop. This was the inevitable result of having no 
centralized place equipped for handling second-hand 
material and reissuing it. Moreover, it was felt that 
proper examination was not being made before material 
went to the junk pile. 

A section of the truck shop 40 ft. x 36 ft. was there­
fore partitioned off and some 350 shelves of various 
sizes were built. Scrap cupboards, waste bins, spare 
controller racks, glass racks, 560 small bolt bins and an 
armature rack were placed in this room. A work bench 
was installed and equipped with a vise, compressed air 
connections and other tools for reclaiming material 
needing minor repairs. Surplus material and spare 
parts were collected and moved into this room, assorted 
and put away. The room thus assumed the appearance 
of a storeroom, although all the material belonged to 
the mechanical department and not to supplies. 

A man who had had previous experience in the store­
room, as well as in the shop, was placed in c}:iarge of this 
reclamation room under the supervision of the master 
mechanic. Another man was kept busy scrapping mate­
rial, stripping good parts from junked material and 
making minor repairs. The latter man, with the assist­
ance of the general foreman, determines whether or not 
worn parts that are brought in are worth reclaiming. 
When they are, they are taken to the department where 
the repairs are made, and then returned to the reclaim­
ing room for reissue. A third man, who is an all-around 
mechanic, puts in a portion of his time in this depart­
ment, making miscellaneous minor repairs. 

A rule was made in the mechanical department that if 
any man in any department needs material or parts, he 
must first apply to the reclamation room to ascertain 
whether or not the material desired is to be had there. 
If not, the man in charge of the room has authority to 

•This article ls based on material Included In the brief submitted 
to the Charles A. Coffin Prize Committee of the American Electric 
Railway Association. 

write a requisition on the general storeroom. By this 
plan the general foreman is relieved of much detail work. 

The establishment of this department has resulted in 
saving time in the reassembling of cars and in furnish­
ing more accurate jobs. When cars are brought into 
the shop for overhauling all parts are removed, repaired 
and stored in this room. When the car is completed the 
same material is placed back on the same car, after, of 
course, it has had the necessary attention. 

It is impossible to place a monetary value on some of 
the benefits derived from the establishment of this 
department, such as relieving the foreman of detail work 
and permitting him to give closer attention to other 
duties, relieving congested conditions in the storeroom 
and reducing the amount of clerical work in that depart­
ment, and systematizing the use of material, both new 
and used. In some other respects, however, the saving 
in dollars and cents is quite apparent. A check made 
of the orders for March, 1923, showed that about 56 per 
cent of the calls for material were supplied by the rec­
lamation room. But it is felt that the other benefits 
derived from it would be well worth while even with 
n? saving at all in money. 

Repairs to Car Bodies Principal Expense 
Item in Railway Shops 

FIGURES recently made public by the Department 
of Commerce show that nearly 80 per cent of the 

money value of work done in electric railway shops is 
expended in repairs to cars. In 1921 the sum of 

Motive power a nd ma-
chinery departments: 

Repairs t o mot ors, etc., 
value .... . ... .. ... . $7,226,905 $7,081,735 

Work for other corpo-
rat ions, value ....... $78,472 $75,182 

All ot.her ft rod ucts or 
work, va ue ......... $409,667 1$769,386 

1921 1919 

Car departments : I Passenger-
Number ... 127 88 
Value ..... $822,398 $635,770 

Freight-
Cara built Number ... 2 46 l Value ..... $7,200 $95,638 

Other-
N umber ... 48 17 
Value ..... $418,669 $30,885 

Repairs to cars of a ll 
kinds, value ........ . $69,131,546 $60,060,255 

Work for other corpo-
rations, value .... • .. $1,249,497 $1,174,282 

All other products or 
work, value ......... $3,900,209 $2,240,975 

Bridge and building de-
partmen ts (s h o p-
work): 

R epairs and renewals, 
value .............. $420,445 $261,679 

All other p roducts or 
work, value ......... $96,497 $6,976 

All other products and 
work not classified, 
value ................ $3,550,921 $2,777,938 

Total value ...... , ... $87,3 I 2,426 · $75,210,701 

1 lncludes value of 2 electric locmotive,i built. 
2 I ncludes values of I electric locomotive built, 
3 Includes value of 3 electric locomotives built. 

191 I 1909 

$4,933,436 $4,004,396 

$56,944 $88,070 

2$390, I 93 1$417,926 

235 )29 
$737,926 $498,709 

II 63 
$21,196 $59,102 

58 51 
$51,982 $68,941 

$27,628,802 $22,869,777 

$441,323 $624,805 

$2,204,814 $1,714,129 

$199,751 $273,581 

$2H,676 $57,367 

$1,675,522 $1,285,818 

$38,576,565 $31,962,561 

$69,131,546 was spent in this way. Repairs to motora, 
etc., was the next largest item, but the expenditure on 
this account amounted only to $7,226,905. A total of 
177 cars, including passenger, freight and others, was 
built in electric railway repair shops, but the value of 
the equipment was only slightly more than $1,000,000. 
It appears that the railways are generally following 
the practice of using their shops for maintenance work 
and going direct to the manufacturer when they want 
new c2 r s. 
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Pouring the Concrete Track Base and Leaving Openings 
Under the Tie Plates 

Insuring a Bearing Under 
Steel Ties 

Opening Is Left Under Ties When Pouring Concrete 
and After It Sets Space Is Filled in with Special 

Mix and Thoroughly Tamped 

THE Cleveland Railway Company has worked out an 
improved method of placing concrete under steel 

ties in new track construction. There is always more 
or less difficulty, under the usual scheme employed, of 
getting the workmen to tamp the concrete under and 
around the steel ties to make certain of a complete 
bearing. Unless the operation of mixing concrete is 
followed very closely by continuous inspection, the 
workmen will make the mix too soft, in order to make ~ 
it flow under the _plates easily, and this redu:es the 
strength of the concrete. 

Under the new plan worked out by Charles H. Clark, 
engineer maintenance of way, a space about H in. deep 
is left under the tie plate when pouring the concrete 
base, and this is allowed to set around the channels. 
After this has set for two or three days, the open space 
under the tie plates is filled in and tamped with power 
tampers, the material used being a mix of slag screen-

Pouring the Concrete Track Base a.nd Leaving Openings 
Under the Tie Plates 

How the Concrete Is Distributed and the Under-Tie Openings 
Made with Shovels 

ings and cement in the proportion of 1 to 3, slightly 
dampened. 

While the concrete base is mixed in a power mixer, 
as shown in one of the illustrations, the slag screenings 
are mixed by hand as used. A Jackson electric four-

The Concrete Base Is Permitted to Set In This Form for Two 
or Three Days 

tamper outfit was used for compacting the special mix 
under the ties. 

This new method of concreting the ties under the 
bearing plates increases the expense of construction 
slightly, but the assurance of having the ties in com-

Closer View of Electric Tam1,lng Tools ,vorklng Spedal Bearing 
l\Ilx Under the Tie Plates 
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plete bearing more than justifies this added cost, Mr. 
Clark believes. 

The new 102-lb. section 516 rail developed by the 
Cleveland Railway Company and laid with International 
steel ties is shown on page 1005 as' installed on Quincy 
Avenue, Cleveland. The rail:;; are given the standard 
tilt of 1 in 25. 

Good Reports of Ciment Fondu 
Confirmed 

Boston Elevated Railway Finds the Tensile Strength 
to Be Satisfactory at the End of Six Months­

The Results of Tests l\fade in England 
Are Also Given 

TESTS made by the Boston Elevated Railway to 
determine the tensile strength of Ciment Fondu 

at the end of six months showed a figure slightly lower 
than that obtained at the end of three months. The 
earlier experiments with this material, which is a quick 
setting cement, were described in the ELECTRIC RAIL­
WAY JOURNAL for Sept. 15, 1923. It was noted at that 
time that the strength at the end of three months was 
somewhat greater than at the end of twenty-eight 
days, although it was not quite up to the strength 

7,930 lb. per square inch was developed, and at the end 
of ninety days this had increased to 9,100 lb. per square 
inch. From records of previous tests· of portland 
cement concrete at ninety days it has been determined 
that 5,000 lb. per square inch represented exceptionally 
good performance. 

Heretofore Ciment Fondu has· been used in the same 
proportion as portland cement, but experiments made 
in France indicate that it is in reality not necessary 
to use as much of the new material as of portland 
cement. The mixture used there consisted of 800 liters 
of gravel and 400 liters of sand mixed with 300 kg. of 
portland cement and with either 300 kg. or 200 kg. of 
Ciment Fondu. The cubes made with the portland 
cement at the end of three months broke under a load 
of 155 kg. per sq.cm., while at six months they broke 
at 163½ kg. per sq.cm. Similar cubes of Ciment Fondu 
at the end of three days had a strength of 324 kg. per 
sq.cm., or nearly double that of the portland cement 
concrete at the end of three months. At the end of 
three months this value had increased slightly. The 
weaker mixture containing 200 kg. of Ciment Fondu 
developed a strength at the end of three days of 242 kg. 
per sq.cm.; at three months 252 kg. per sq.cm., and at 
six months 257 kg. per sq.cm. This cement is now being 
used in construction work by the city of Paris, the 
P. L. M. Railway and the Ouest Railway. 

Not only its quick setting qualities, but also the fact 

Fifteen hours 
302 

Twenty-four hours 
360 

TESTS MADE BY BOSTON ELEVATED RAILWAY 

Tensile Strength I to 3 Mortar in Pounds per Square Inch 
Forty-eight hours Four days Seven days Fourteen days Twenty-eight days 

393 457 472 500 ◄ 13 
Three months 

469 
Six months 

◄58 
◄29 
◄◄6 

280 340 386 445 507 520 ◄55 ◄◄ 8 
315 372 375 ◄ 82 ◄ 78 ◄90 ◄ 33 ◄60 

Av, 299 357 385 ◄61 

shown at earlier periods. Although the reports now 
available show the cement at six months to be slightly 
weaker than at three months, nevertheless the tensile 
strength of Ciment Fondu appears to be holding reason­
ably constant. On the whole the company believes the 
tests so far made to· be most satisfactory. Average 
figures for the results of these tests at each of the 
periods noted are given in the accompanying table. 

Interesting experiments made in England with 
Cimcnt Fondu are described in the Oct. 18 issue of the 
Tramway & Railway World. The tensile strength of 
neat Ciment Fondu at the end of twenty-four hours 
was found to be 811 lb. per square inch, as compared 
with 91 lb. per square inch for neat portland cement of 
the same age. A mixture of 1 : 3 Ciment Fondu and 
sand developed a strength of 573 lb. per square inch 
at the end of twenty-four hours, whereas a similar 
mixture of portland cement and sand developed only 
11 lb. per square inch. The Boston tests developed a 
strength of 432 lb. per square inch for neat Ciment 
Fondu at twenty-four hours. At the end of seven days 
in the English tests neat Ciment Fondu had a tensile 
strength of 1,003 lb. per square inch. Mortar in a 
proportion of 1: 3 at the same age had a strength 
of 612 lb. per square inch. It will be seen that all of 
these figures are considerably higher than those ob­
tained in the test made by the Boston Elevated Rail­
way. This may have resulted from a variation in the 
methods of making the tests or in the material. 

Tests were made to determine the crushing strength 
of 6-in. cubes of concrete in which Ciment Fondu was 
used. At the end of twenty-six hours a strength of 

◄ 86 503 ◄ 3◄ ◄59 ◄◄◄ 

that a smaller quantity can be used as a substitute for 
portland cement, make Ciment Fondu a material of par­
ticular interest to electric railways for use in track con­
struction. 

The author of the article in the Tramway & Railway 
World says that once its practical advantages when 
used on a large scale are established it will have a 
revolutionary effect on concrete construction works of 
all kinds. 

A Modern Electric Train in Cairo, Egypt 

The"o Egyptian n1otor nnd trailer trains mny not compare In 
cn.pa<'lty with American rolling stock etn.ndards, but they probabl:, 
1tre Auperlor In the opeed wllll whlch they can be londcd illld nn­
lollded-Judglng by the number of ,loore rather titan the chn.rader­
l•tl<'• of tile people. 
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Good Results from 
Lettering Signs by Silk Screen Process 

Details Are Given for Making Stencils and Frames, for Mounting to 
Save Time and Labor, for Applying the Color, Making the Squeegees 
and for Handling and Drying the Signs After They Are Lettered 

X
L electric railways use signs 
in considerable quantities and 
must reletter them at quite 

frequent intervals to keep them in 
readable condition. In addition, the 
publicity campaigns which are now 
such an important part of the work 
of many railways require posters and 
cards in such quantities that careful 
attention must be given to their 
proauction. 

.I 

Many methods for lettering are 
used by the sign departments of elec­
tric railways. A common one con­
sists of first laying out the letters on 
cardboard and perforating this so 
that by forcing white lead through 
the perforation outlines of the letters 
are obtained on the sign surface. 
The letters are then filled in by hand. 
Where the same lettering is used in 
large quantities or at regular inter­
vals stencils are frequently made 
with the letters cut out. Then by 
going over these with paint and a 
brush the letters are placed on the 
sign. With this method some lines 
are left on the letters which require 
filling in by hand as the center parts 

Squeegeeing ,vhite Lead Through Silk Screen Stencil In Sign Lettering ,vork 

of the letters on the open stencil must be supported. 
This filling in by hand takes fully as much time as the 
stenciling. 

To overcome some of these difficulties and reduce the 
time and labor for lettering, the silk screen process has 
been developed. It has several advantages over the 
s.tencil and hand process. There is a marked saving 
in the time required to complete a job, and as the let­
tering produced is built up, it has a far higher visi­
bility than ordinary brush work. 

The silk screen process consists of using a stencil of 
silk with the letters or designs laid out on it and the 
outline around the des.ign filled in with a "cut-in" solu­
tion, so that later in using this as a stencil the paint 
used for the lettering or design will not pass through 
the silk where the solution was applied. This process 
is now being used by a considerable number of electric 
railways. among which are the Los Angeles Railway 
Corporation, the Pacific Electric Railway, the Brooklyn­
Manhattan Transit Corporation, the Terre Haute, In­
dianapolis & Eastern Traction Company and the Indian­
apolis Street Railway. Most of the problems which 
have arisen in connection with the system have been 
solved. 

The equipment for lettering signs by the silk-screen 
process consists. of the silk stencil stretched on a sub-

stantial frame; a mounting to hold different stencils so 
that they can be quickly placed over the sign while it 
is being lettered, and raised again so as to insert an­
other sign, and the squeegee for forcing the paint 
through the stencil and onto the sign. Practices. found 
successful for cleaning the silk, fastening it to the 
frame, making the frame, filling in around the letters 
on the screen, and mounting for rapid handling follow. 
The practice used in the shops of the New York Rapid 
Transit Corporation for maintaining signs by this 
process is given as a definite procedure which has 
worked out satisfactorily. 

Various materials have been tried as the fabric on 
which the design is laid out in this process, but silk 
bolting cloth has proved preferable to other fabrics. 
The mesh runs straight, retains its shape and is uni­
form and even. Considerable strength is also required 
in order to withstand the strain of squeegeeing the 
paint through the fabric, and silk bolting cloth holds 
up exceptionally well. Kress & Company, Brooklyn, 
N. Y., have made a special study of the desirable char­
acteristics. for a bolting cloth to be used with this proc­
ess and are furnishing much of the material used at the 
present time. 

Before laying out the design, the silk is stretched 
upon a wooden frame in a manner quite similar to that 
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Framework for Supporting and Opera!!ng Stencil 
At Left-Raised position with signs In place. At Right-Stencil lowered, ready to receive white lead. 

used by artists in attaching canvas. The frame should 
be made a few inches wider than the s.ize of the design 
to be reproduced. Some additional space is necessary 
to hold the paint during the operation. The frame 
should be made in a particularly substantial manner 
and well-dressed strips approximately 3 in. x 3 in. have 
been found quite satisfactory. The corners should be 
mitered and corner irons used to keep the frame in 
shape. It is essential that the surface of the silk screen 
be flat, and so of course the frame must touch on all 
four sides if properly made. The actual dimensions of 
the frame will vary with the size of the design to be 
lettered. 

An accompanying illustration shows several signs as 
used by the New York Rapid Transit Corporation. 
which vary in size from that necessary for a single 
destination sign to frames about 2 ft. x 3 ft. used for 
lettering routing and destination signs for operation 
involving a large number of routings. 

PREPARING THE SCREEN 

After the silk is stretched tightly, it is quite essen­
tial to cleanse it and make certain that all grease or 
other foreign matter is removed, which may get onto 
the silk during the mounting operation. This. can be 
accomplished by saturating thoroughly with either hot 
water, alcohol or benzol. The letters or design are then 
laid out on the screen. Usually, this can best be accom­
plished by laying out a sketch on some convenient mate­
rial and then by laying the frame face down against 

Equipment Uaed for Removing Pa.Int and \\'ashing, 
Dipping and Drying Steel Signs 

The potrsh cleaning tank Is shown at the extreme left. Slims 
are washed In the tank In the center and are then raised to the 
racks Immediately overhead for drying. ,vhen thoroughly dry 
they are dipped In the small tank at the right end of the washing 
tank, This contains body color for the flat surface of the Flgn ,. 
After this dipping they are placed Jn the racks at the right for 
drying, 

this sketch, so that the letters -can be traced upon the 
silk with a lead pencil. The traced des.ign is then cut 
in by either leaving the silk mesh solid and the lettering 
open or by painting in the design or lettering solid and 
leaving the mesh open, it being understood that the 
open portions are the ones through which the paint is 
forced. A cut-in solution which has proved entirely 
satisfactory consists of ¼ lb. of English drop black dry, 
or bone black dry, dissolved in a quart of good orange 
shellac, with a tablespoonful of castor oil or other es­
sential oil added to make the shellac pliable so that it 
will not chip out under the squeegeeing process. The 
New York Rapid Transit Corporation uses a table­
spoonful of powdered black and 1 oz. of glycerine to a 
gallon of orange shellac. The cut-in solution will 
thicken while using and can be thinned by the addition 
of ten parts of alcohol and two parts of castor oil. A 
pyralin or liquid celluloid solution is sometimes used, 
but this is not as dependable as the one just given, as it 
is necessary to coat both sides of the silk. This pyralin 
mixture, however, is of particular advantage where it 
is desirable to clean out the screen for other use. This 
latter solution is made by mixing pyralin red No. 65/5 
with a very small quantity of Du Pont thinner No. 
12138. A black solution is made by mixing pyralin 
black No. 67/2 in the same manner. Celluloid solutions 
are highly inflammable and it is essential to keep them 
away from open flames. 

The cut-in solution is best applied by a small camel 
hair or sable brush. When working on a flat surface, 
a bridge or hand res.t will be found of advantage. 
When the design is finished, the frame should be raised 
about half an inch, so that the silk will not touch the 
top of the table or bench. Strips tacked temporarily 
to the end of each frame will give the desired effect. 
These should be removed as soon as the screen is 
coated with the cut-in solution. It is almost impossible 
to coat in with the solution around the edges where the 
screen rests against the frame. A satisfactory method 
for protecting these places is by the use of paper glued 
on and then shellacked. A lining of paper 4 or 5 in. 
wide can be glued to the inside of the frame so as to 
extend down over the face of the screen. Several strips 
of very thin paper will be found to work more satis­
factory than a single sheet of thicker paper. 

MOUNTING OF FRAME ESSENTIAL 

When the frame with screens has been properly as­
sembled, the next essential is an additional mechanism 
for holding the frame and for moving it into and out 
of position quickly. For the smaller sizes. of frame 
some sort of a hinged mechanism has proved very effi­
cient. An accompanying illustration shows the mecha­
nism used by the New York Rapid Transit Corpora­
tion fer holding the smaller sized frames which are 
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used for lettering the steel destination signs in its 
elevated cars. This framework is of 3-in. x 1-in. wood 
and is about 3 ft. long by 2 ft. wide. Two strap iron 
hinges are fitted to either side of the portions which 
hold the printing frame. The other end of these hinges 
is attached to the supporting base. The frame can thus 
be raised and pushed back out of the way while the 
sheet iron sign is being reversed or a new one placed 
in position. 

Two small handles on either end assist in the opera­
tion. The frame which holds the silk stencil is fastened 
to the movable part of this framework by two hand 
screws, so that where it is necessary to change frames, 
this can be accomplished very rapidly. The entire oper­
ating mechanism is arranged so that it can be placed · 
on a table or bench for support, which will bring it 
to a convenient height for rapid operation. The· sup­
porting base has a sheet iron stop at the rear end, 
which prevents the frame from being pushed back too 
far when in the raised position. 

The supports for the signs to be lettered, of course, 
will vary with different types. For the sheet iron signs 
just referred to, a wooden framework is made, so that 
the signs are supported at the edges. This is essential 
as both sides of these signs are lettered, and after one 
side has been lettered it is placed with the lettered side 
down, so of course it is essential that this does n~t 
rest on anything that would smear the lettering. 

How SIGNS ARE MAINTAINED 

As this type of sign is used in large quantities, it is 
necessary to reletter at intervals. The facilities for 
handling this maintenance work and carrying it on 
rapidly are particularly interesting. When the sheet 
iron signs are received for relettering the first opera­
tion is to clean and remove the old paint. This is done 
by placing them in a potash solution over night. The 
potash tank is installed at one end of the room and the 
signs are hung on rods by wire hooks. These rods have 
small grooves so as to keep the signs spaced the re­
quired distance apart. Fourteen signs are thus han­
dled at one operation. A large quantity are placed in 
the tank, and after the paint is loosened it is washed 
off in a washing tank, which is adjacent to the potash 
tank. A small overhead traveler is arranged with pul­
ley, so that the rods with the signs attached can be 
lifted out of one ,tank and placed in the next. After 
washing, they are raised just above the washing tank 
to a wooden framework, on which they are allowed to 
remain while drying. Just at the end of the washing 
tank is a dipping tank, which containf'! the flat body 
color. When the signs are dry, they are dipped in this 
tank and then placed on the drying rack. This rack 
is made of angle iron and the round cross-rods which 
support the signs extend from one side to the other, 
while the signs hang down in between. Signs are taken 
from the drying rack after dipping and are placed in 
the frame for lettering by the silk screen process. After 
they are lettered they are dipped in varnish, and after 
drying are ready to be sent out. 

The use of the silk screen process · for this class of 
work has resulted in marked economy on this system. 
The lettering is now done on a piecework basis and the 
labor rate is 2¼ cents per sign. Previous to the instal­
lation of this system, the lettering of ten signs was 
considered a day's work for one man, and the average 
cost per sign was in the neighborhood of 65 cents. 

Sever~! other arrangements are used by different 

Severo.I Sizes and Types of SIik Screen Stencils 

railways 'for holding and operating the frames with 
the silk stencils. Another type used has hinges placed 
at one end of the frame, and the frames are raised by 
having a pulley attachment to the wall over which a 
small rope operates with one end attached to the frame 
while the other has a small weight. The weight raises 
the stencil frame after the sign has been lettered and 
while it is being removed for the insertion of an­
other one. 

In some cases the frames are made larger than is 
necessary for the signs to be lettered, and vari~us si~es 
of signs are used with the same frame by tackmg ½-m. 
strips on top of the bench to serve as guides holding 
the signs in position. Some sort of accura~e support 
is quite essential in order to make the stencil register 
accurately with the sign to be lettered. 

The paint used for lettering is forced through the 
silk screen by means of a squeegee, and an accompany­
ing illustration shows the construction of such a squee-

Lettering a Long Routing and Destination Sign 
by the Silk Screen Process 
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gee which has proved satisfactory. This consists of a 
sheet of rubber about * in. thick clamped between two 
blocks, with a spacing block at the top. A medium 
grade of hard rubber is best. This should be cut into 
a strip about 4½ in. wide, and for single signs it should 
be a little longer than the width of the design to be 
lettered. For signs having a large amount of letter­
ing, a squeegee about 12 in. long will be found to be 
of convenient length and about as long as can be han­
dled readily. In placing the rubber between the boards, 
it should be allowed to extend about 2 in. outside. The 
side pieces can best be held in place by two bolts. This 
method of construction permits of removing the rubber 
when worn down or for trimming off or sharpening. 
The edges of the rubber should be beveled and the ex­
tended edge made sharp, as it is this 
edge that is drawn over the side of Woocl-~,~--~-----, 

the frame so as to force the paint 
through the screen. Careful cutting 
is quite essential in .order to provide 
an efficient squeegee. 

For white letters, white lead mixed 
with turpentine and oil is generally 
used. A small quantity of this is 
placed along the edge of the frame 

. farthest from the operator. By 

1 
----- --- ---

drawing the squeegee across the 
screen the paint is forced through 
onto the sign and so letters it. After 
drawing the squeegee across the 
frame in one direction, it is usually Rubber. •• 

found most convenient to draw it in 
the opposite direction for the next 
operation, as this makes it unneces- Squeegee U•ed with 

SIik Screen Method 
sary to scoop up the paint from one of Lettering 
end and place it on the other end. 

After finishing a job the stencil should be well cleaned. 
All surplus paint can be removed by a stiff card, and by 
pouring a small quantity of kerosene or gasoline into 
the stencil the paint in the screen can be removed by 
rubbing with a soft cloth. The operation should be 
repeated until the cleaning is satisfactory, when both 
sides should be dried carefully. Some roads find that 
a mixture of equal parts of kerosene and gasoline makes 
a good cleaning preparation. 

USING LARGE FRAMES FOR CURTAIN SIGNS 

The New York Rapid Transit Corporation uses 
the silk screen process for lettering its routing and 
destination signs, which have thirty-one readings on a 
single sheet. These sheets are lettered on both sides, 
using 3-in. letters with a 3-in. space on one side and 
4-in. letters with a corresponding space on the opposite 
side. For lettering one of these complete signs, three 
frames with silk stencils are used. These frames are 
26 in. wide by approximately 6 ft. long. Black linen is 
used as the material for these signs and the lettering is 
of white lead. The linen is laid on a long table and 
the lettering is done by beginning at one end and pre­
ceeding progressively. One frame is placed in position 
at a time and the edges of the table are marked so as 
to insure that the frames register properly with the 
sign. After the signs are lettered, they are dried by 
placing on drying racks, which consist of pipe exten­
sions from the wall, so arranged that the signs can be 
supported on these to insure no interference while 
drying. 

The silk screen process has proved to be very sue-

cessful for special designs and illustrations, such as are 
used in publicity campaigns. The particular advantage 
in using this rather than an engraving or lithograph­
ing process lies in the low cost where small quantities 
are needed. For doing work of this nature it is neces­
sary to prepare a sensitized screen. The original de­
sign or lettered copy is traced in black on a transparent 
surface, such as glass, celluloid, tracing cloth or trac­
ing paper. The cloth is stretched over its supporting 
frame and after being cleansed the sensitized solution 
is poured on at one side, so as to cover the mesh en­
tirely. By having the screen at an angle, the solution 
gradually flows over the surface. This photographic 
negative is placed with the printing side down on the 
screen and a heavy piece of glass is placed over this. 
Then by holding the screen in close contact with the 
negative, it can be printed the same as in regular pho­
tography, by exposing to the sunlight for about twenty 
minutes. The screen is then· washed out by flowing 
water over both sides. The portion that is protected 
from the sun's rays will wash out completely, leaving 
the sun-fixed portions which are insoluble. The print­
ing is then carried on in the same manner as already 
described. 

Where multi-colored reproductions are desired, a 
separate screen for e~ch color will be needed. The 
different frames should be prepared of exactly the same 
size, so as to insure perfect register, and the tracings 
are prepared by sketching in each color separately on 
the different screens. 

Concrete Cuts Paving Costs* 

THE use of concrete for paving between the rails, 
regardless of the type of pavement used on the rest 

of the street, has saved the Northern Texas Traction 
Company, Fort Worth, 50 per cent of the first cost of 
the work and has at the same time reduced the amount 
of upkeep required. The franchise of this company 
states that the railway shall pave between its tracks 
with the same kind of pavement as is used elsewhere on 
the street. In the past this practice has resulted in a 
large amount of unsatisfactory paving being placed be­
tween the rails. Moreover, the maintenance of this 

*This a rticle Is based on material Included In the brle! submitted 
to the Charles A. Coffin Prize Committee o! the American Electric 
Railway Association by the company named. 

Thi• Conerete Paying Between the Ralls In Fort ll'orth Cost 
Only llnlf n s :\lueh ns the Paving Elsewhere on the Street 
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unsatisfactory paving has been very costly. In re­
constructing some track.recently, preparatory to paving 
the street, the company sought permission from the city 
to place concrete paving between the rails, and in spite 
of objections from the paving contractor permission 
to do so was granted. 

The cost of the paving which the contractor intended 
to lay would have been about $2 per square yard. Ex­
perience has shown that the maintenance cost of this 
type of paving after it was laid was high. The com­
pany therefore told the city officials that it was tired 

~ 11/'Aspha/t and chat 
Crushed rock and .sond concrete / protective coot 

::,, 1: 2 :4,poured bel'ore bo.u sets tr, 1 s ,r 
2

11 
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·,.o.c.:04;"~~.;,z.;:....:.:.=~:.=..c=~=~~$</..,c.::~-.:.~~-..:.:c;:1.t;.!':;t·:~~~'.. -f~~~~~e 
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_.~6ravel 

ballast 
.,Concrete 

,rrrgt:s 
Cross-Section of Fort "'ortl1 Track Construction with Concrete 

Pavement. A "'Ire Net Is Used ;for Reinforcing 

of paying out large sums for the first cost of such 
paving and later for its upkeep, and promised to lay 
a better paving of its own between the rails at a cost 
of only $1 per square yard, with practically no main­
tenance after the job was finished. 

The first step 'in laying the railway's pavement con­
sisted in bringing up the concrete to within ¼ in. of 
the top of the rail. About 2 in. below the surface the 
concrete was reinforced by wire net reinforcing. After 
the concrete had firmly set the surface was given a coat­
ing of tar and chat _as a finish. It is predicted by the 
company that this paving will outlast by several years 
the bitulithic paving used on the rest of the street. 

Track Relaid Amid Heaviest 
Vehicular Traffic 

The Origina] Rai1s Laid in 1898 on Broadway, New 
York City, Were Rep]aced Under Conditions 

of Unusual Difficu1ty 

A COMBINATION of circumstances made particu­
larly difficult the job recently done by the Third 

.\venue Railway, New York, in renewing the rails on 
Broadway from Forty-fifth Street to Fifty-ninth Street. 
This area includes the Longacre Square theater dis­
:rict, which is reputed to have the heaviest vehicular 
:raffic in. the world. In spite of this fact the work had 
,o be done during the daytime because there are a 
arge number of hote]s in this vicinity and they would 
10t tolerate the noise of track reconstruction work at 
1ight. A headway shorter than two minutes is oper­
ited on Broadway and it was necessary to remove. each 
·ail and replace it by a new rail in the interval between 
:ars. With the underground conduit type of construe­
ion in use there it was not feasible to switch cars onto 
mother track while this work was in progress. 

Another difficulty arose from the nature of the 
1riginal construction work. The old rail was that laid 
.n 1898, when the first electric car line on upper 
~roadway was electrified. The foundation was con­
inuous between the yokes and was built with an 
xtremely rich concrete mixture. Considerable diffi­
ulty in making even minor repairs had been caused 
'Y the solid nature of this foundation. This was one 
f the factors, however, which made it possible to 

postpone renewal work anti to continue the use of the 
old rail until a short time ago. 

The work done on the present job consisted of 
removal and replacement of the paving, excavation of 
a su,1icient depth of the old concrete to permit removal 
of the old rails and the longitudinal timber stringers 
on which they are supported, in case _it :was necessary, 
and the renewal of the track rails. 

Knowing the difficulty of the job· if was undertaking 
and the necessity of getting through as speedily as 
possible the railway assembled an unusual amount of 
apparatus. A specially mounted new air .. compressor, 
built by the Chicago Pneumatic Tool Company and hav­
ing a capacity of 350 .cµ.ft. per minute, was used for 
the first time. In addition to this there was also an 
older compressor, having a capacity of 150 cµ.ft. This 
made possible the simultaneous operation of nine com­
pressed air drills, six on the large machine and three 
on the small one. 

The southbound track was relaid first and then the 
northbound. Only two blocks were open at one time. 
While the excavation of one block was in progress, new 
9-in. grooved girder rail was being put down in the 
block behind. This in itself was no small task with 
the short headway on the route, but service was not 
interrupted for longer than a few minutes on account 
of the track reconstruction. As soon as the new rail 
was laid the excavation was concreted ready for the 
asphalt pavement, or else temporarily filled ' in so that 
traffic could pass. 

In many cases the digging had to go down to depth of 
16 in. or more. This was necessary in order to cut 
free from the concrete the timber supports which run 
lengthwise under the rails. It was found that where 
"dutchmen" had been put in at the joints the support­
ing timbers usually were cut up. The amount of tim­
ber replacement averaged about 3 ft. for each 60 ft. 
of rail put in. The slot rail was not renewed. 

This was the first job on which the 350-cu.ft. capac-

A 350-Cu.Ft. Compres sor \\'as En1ployed to Expedite Track 
Reconstruction \\'ork on Upper Broadway, New York 

ity air compressor was used and it proved to expedite 
the construction greatly. The new machine proved to 
be very reliable and operated continuously for many 
hours each day without a single shutdown. Under or­
dinary circumstances a machine of this capacity would 
hardly be needed, but where an asphalt pavement had 
to be taken up and a solid concrete foundation excavated 
the greatest possible number of pneumatic drills was 
n~cessary. By the use of the new machine, together 
w1 th the older one already mentioned, and a large gang 
of experienced track men, it was possible to complete 
the job of 3,500 ft. of doub]e track in seven weeks. 
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The Readers· Forum 

Insurance Men 'U7anl lo Help 
Reduce Premiums 

WESTERN ACTUARIAL B'UREAU 

CHICAGO, ILL., Dec. 7, 1923. 
To the Editors: 

Your editorial on fire prevention in the issue of 
Dec. 1 was more than of passing interest, in that you 
have hit upon the key to lower insurance costs to s.treet 
railway companies. . . 

You may remember from the articles which appeared 
in your paper, some time since, covering the East St. 
Louis & Suburban Railway and the Tennessee Electric 
Power Company, that quite a material saving in fire 
insurance premiums may be enjoyed through proper 
attention to even ordinary fire protective precautions. 

That the fire insurance companies are willing to co­
operate in this work is evidenced by the fact that in 
many ineurance jurisdictions special men or separate 
departments are maintained to handle just the electrical 
properties. 

Keep up the good work. We are with you in any 
effort put forth to help in the fire prevention work on 
street railway properties. JAMES S. MAHAN. 

Further Suggestion on Reducing Number 
of Car Pares 

DEPARTMENT OF COMMERCE 
OFFICE OF THE SECRETARY 

WASHINGTON, D. c., Dec. 5, 1923. 
To the Editors : . 

Your idea of approaching the storekeepers in promot­
ing simplification of car parts is a splendid one. They 
ought to know what excessive diversity means in in­
creased inventory, increased investment, increased car­
rying charges, greater depreciation and obsolescence, 
as well . as extra space required, and the ever-present 
difficulty of always having on hand plenty of what they 
don't want and never enough of what they do want. 

One major advantage of simplified practice is that 
it can be applied by purchaser as well as by manufac­
turer. Why should an electric railway company carry 
in its stores ten, or even five, different varieties of the 
same thing if their requirement can be amply covered 
with one or two? The steam roads have been doing 
some effective simplification of stocks recently, and in 
the past two and a half years forty of the large roads 
have reduced their total stores investment from $480,-
000,000 to $300,000,000, or 37½ per cent. At the s.ame 
time, they have cut their stocks on hand from six 
months' to three months' supply, and find that they can 
give good service on that minumum thro·1gh the better 
co-ordination of purchasing and delivery schedules. 

In the automotive field we know of a certain large 
garage company which, by simplifying its equipment 
to one make of motor trucks and one make of passenger 
cars, reduced spare parts s.tock from 20,000 to 5,000 
items, reduced varieties of tires, oils, greases, etc., de­
creased stockroom space, personnel and investment; 
also secured better prices in purchasing, and reduced 
cos.ts (not including pay of drivers) 2 cents per mile 

in 19Z2 over 1921 and 5 cents per mile in 1922 over 
1920. 

Isn't there something in these examples for the elec­
tric railway companies? If, coincident with their ef­
forts to induce more people to. ride, they applied simpli­
fied practice, i.e., the elimination of superfluous varie­
ties, to their purchases, etc., wouldn't the combination 
prove a paying one? 

Simplified practice means the reduction of variety 
in sizes, dimensions and immaterial differences. of 
everyday commodities as a means of eliminating waste, 
decreasing costs, increasing profits and values in pro­
duction, distribution and consumption. It is not stand­
ardization! lns.tead, it is often the forerunner of 
standardization, for by eliminating unnecessary varie­
ties the way is cleared for that concentration on the 
varieties remaining which permits the development of 
standards that are real standards. Simplified practice 
is a measure which can be applied with immediate bene­
fit and with accruing advantage during the usual long 
evolutionary period required in producing a standard. 

The survey you propose to make will, we believe, bear 
out these statements. We will be eager to hear your 
findings and conclusions. If we can be of further help 
to you, let us know. Meantime, the best of success to 
you. You have started a well worth while movement, 
and we are very confident many of the companies will 
warmly respond to your suggestion as. to how they may 
apply simplified practice to advantage in their big prob­
lem of lowering operating ratios. 

DIVISION OF SIMPLIFIED PRACTICE, 
BY R. M. HUDSON. 

[For previous discussion of this subject see ELECTRIC 
RAILWAY JOURNAL for Oct. 27, page 744, and Nov. 17, 
page 845.-EDS.] 

Large Letters on Dash Sign 
Distinguish Routes* 

CARS which operate on different lines of the El Paso 
Electric Railway and running in part over the same 

streets are equipped with special car destination signs, 
16x24 in. on the dash, in addition to the regular illu­
minated sign carried on the hood. These signs are dif­
ferently colored for the different lines, and the line is 
designated by a large letter such as P for Park and 
V for Val Verde, as shown in the illustration. 

0 Thls artlcle Is based on material Included In the brier subml~d 
to the Charles A. Coffin Prize Committee or the American Elec c 
Railway Association by the company named. 
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Equipment Maintenance Notes 

Board Shows Progress of 
Car Overhauling 

THE accompanying illustration 
shows a progress board which is 

installed in the office of the super­
intendent of rapid transit shops of 
the New York Rapid Transit Cor­
poration at Thirty-ninth Street, 
Brooklyn. This is arranged to show 

.ul .,: : : •:: • • 
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work to be done, such as stripped, 
gates removed, seats inspected, hand 
straps inspected, floor repaired, 
doors inspected, foundation brake 
rigging overhauled, shields over re­
sistance repaired, etc. 

The board is divided into two 
parts the upper section being used 
for efevated cars and the lower sec­
tion for subway cars. Each class of 

A D lstJnctlve Color ed Peg Design1ttes Ea,,h Cl1tss of ,vork In Overhauling Car• 

the progress made in overhauling work is designated by a different 
cars by the different departments colored peg-blue is used for wire­
through the use of pegs which are men, yellow for painters, green for 
placed in holes on the board. The the truck department, white for pipe 
board is about 4 ft. x 4 ft. in dimen- fitters, red for riggers, light blue for 
slons and has the various holes ar- machinists and black for the carpen­
ranged in rows and columns. Car ters. Seven pockets are provided at 
numbers are placed at the top of the the bottom of the board for holding 
board and opposite each row at the the pegs. When a car is received in 
side is a designation of the type of the overhauling shop the clerk 

places the car number at the top of 
the board, and as soon as the par­
ticular class of work is finished the 
foreman puts a peg in the proper 
location to indicate that the work is 
completed. The progress of the 
work can thus be seen at a glance 
not only by the superintendent of 
rapid transit shops and his assistants 
but by each individual foreman. 
They can thus see what class of work 
is behind and bring proper pressure 
on those responsible so that the 
work will be turned out promptly. 
The working of the board is entirely 
automatic, as each foreman places 
the pegs in position, and at the same 
time looks over the record of work 
so as to see which cars are ready for 
his men. The board has also proved 
an incentive to each foreman to keep 
a record of the work in a small note­
book. Previous to the use of this 
the general superintendent had par­
ticular difficulty in having each in­
dividual foreman keep a record of 
the dates that work was done on 
various cars, but with the use of this 
board the foremen place a record in 
their notebooks so that they can peg 
up their work each morning, in order 
to show its progress. When the 
work on a car is completed and leaves 
the shop the clerk removes the pegs 
from the column under the car num­
ber and removes the car number. 

Wooden Journal Box for 
Skidding Truck 

A FTER a truck has been dis­
Il. mantled it is often necessary to 
move the frame about the shop for 
repairs. This of course can be ac­
complished by means of an overhead 
crane. However, "skidding" a truck 
around on pairs of wheels is an easy 
method. As this requires the replac­
ing of the four journal boxes and 
brasses it is looked upon as rather 
an arduous task. A device worked 
up in the shops of the Metropolitan 
West Side Elevated Railway, Chi­
cago, facilitates this work by 
eliminating the placing of the jour­
nal boxes and brasses. 

A _pine wood block, cut to fit the 
pedestal jaws, of such Height that the 
center of the axle will be in its nor-
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ma! position, is used. The truck is 
lifted, a pair of wheels rolled under 
and these wood blocks inserted in 
place of the journal boxes. With 
grease on the bearing end of the 
box, a truck may be skidded about 
with ease. As a safeguard against 
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'\'ood Uloek Used In Place of Journal Box, 
for l\Iounting Truck on Axle, to Skid 

Truck About Shop 

the block sliding out of _position, a 
groove is cut in the upper end 3£ in. 
wide and 1 in. deep to receive the 
truck frame member. The block 
itself measures 12 in. long, 10 in. 
wide and 5 in. thick, and besides hav­
ing the groove to receive the truck 
frame at the one end, it has a semi­
cylindrical groove at the other end 
to receive the axl_e bearing. 

Building Up Worn Arma-
ture Housings 

CONSIDERABLE wear occurs be­
tween the bearing surface of 

armature housings and the frames of 
split-frame motors. A method of re-

t-<· --- ,. ···)1 

~~ 
Section of Ring 

Ring Rolled to Shope 

!llrthod of Uulldlns Up ,vorn Armature 
Hou•lng nnd Section of Cold Uolled 

Steel Ring Used 

newing the wearing surface of hous­
ings is used at the West Shops of 
the Chicago Surface Lines which is 
very simple and can be carried out 

without much cost. An accompany­
ing illustration shows the method. 
The worn head is turned up with a 
V-shaped groove and a ring of coid 
rolled· bar stock is fitted into ,this. 
The section of the groove and the 
shape of the ring used are shown in 
the accompanying drawing. The 
ring is formed of -ordinary steel 
plate with an opening so that it can 
be sprung into place on the armature 
housing, and, of course, it is held 
firmly in place by the two halves of 
the motor shells when these are 
fastened together. By this arrange­
ment repairs are carried out at small 
expense. Drilling for ,screws is un­
necessary and the adding of metal 
by welding also is not required. 
When the ring becomes worn it can 
be removed and readily replaced. 

Weed Whipper Reduces 
Danger of Accidents* 

ONE of the problems of the track 
department of the Northern 

Texas Traction Company, Fort 

I 

holes 2 in. apart, through which 
24-in. sections of steel cable are 
thrust. The latter are held in place 
by seven screws. With this equip­
ment it is possible to cut an aver­
age of twelve miles of grassy track 
per day. Its use has made it pos­
sible to keep a neat appearing right­
of-way and at the same time to re­
duce the accident hazards by keeping 
the grass off the rails. 

Keeping Waste Under 
Journals 

;\ COMMON type of journal box 
fl. cover is held in place by a 
single bolt at the top, about which it 
rotates, while a spring between the 
top of the cover and the bolt gives 
the required tension to hold the 
cover in position. Trouble is fre­
quently experienced by the waste in 
the journal box working forward 
and forcing the cover out of posi­
tion. This· allows the waste to hang 
outside the lower part of the journal 
box and oil is thus fed out of the 

Rtecl C'abk Seetions :Fastened to 1• Rotating Shnrt Cut \Yee,Is from Between the Ralls 

Worth, is to keep the grass cut be­
low the level of the rails on inter­
urban lines. This is particularly 
important because grass on the rails 
makes it difficult to stop cars in an 
emergency. To accomplish this with­
out a great deal of waste of time 
and labor, the company has built a 
single-truck service car with an end 
cab, equipped with a stationary mo­
tor on the deck. This motor drives 
a shaft suspended just above the 
rails and in front of the truck. The 
shaft, which is of 3-in. diameter, is 
bored with one-half inch staggered 

•This article Is hased on material ln­
cludPd In th<> brlPf submitted to the Charles 
A. Coffin Prize Committee of the American 
Electric Railway Association by the com­
pany named. 

box leaving the rear end empty. 
This results in hot bearings. 

The accompanying illustration 
shows a bent sheet-iron plate attach­
ment to fit inside the journal box 
cover and hold the waste in position 
under the journal. This design was 
originated by H. C. Mason, lubricat­
ing engineer for the Texas Oil Com­
pany. A shelf or lip is provided on 
the bent plate attachment which pro­
jects inward toward the axle. When 
in place the working of the waste 
forward under this shelf holds the 
cover more firmly in position, and 
with the journal properly packed 
this shelf will press on the waste and 
hold it under the journal, and the 
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waste cannot get out .or change its medium for conveying oil to the sur­
position. It is also impossible for the face of the journal to be lubricated. 
cover to change its position to any Also, if proper care is not exercised 
extent, as the attachment comes in the waste may be pressed so hard 
contact with the housing and pre- that the oil will run out the back end 
vents it. and on to the wheel, so as to cause 

In the usual maintenance of waste the housing to overflow. By using 
in bearings it is quite common prac- this attachment it is unnecessary to 

1_F 

Sheff opposite 
cenfertffi,xfe i:::~===~~ 

· press back waste at such frequent in­
tervals, so that there is a consider­
able saving in labor and a reduction 
in the amount of oil wasted. The 
device is a good insurance against 
hot journals. 

Lighting the Fare Box on 
One-Man Cars* 

1015 

,.. 

Hent Piute Attnd1ment to Journal Box 
Cover for Retaining \\'aste In 

Place Under Journal 

SINCE the development of the one­
man car, the necessity of some 

better kind of illumination near the 
fare box for the convenience of the 
operator, so that he could more 
readily punch transfers and make 
change, has been realized by rail­
ways. Also, with the ordinary light­
ing, it is sometimes difficult to see 
whether or not the proper fare has 
been deposited in the box. The El 
Paso Electric Railway has equipped 
one car with a lighting unit as shown 
in the accompanying illustration. A 

Adequate Light Is Directed to the Far~ 
Box by Means of This Unit 

tice to force the waste in place up 
against the journal, at frequent in­
tervals by a packing iron as the 
waste works forward. Every time 
that the oiler uses the packing iron 
it cuts some of the threads of the 
waste, which decreases its value as a 

•This article Is based on material In­
cluded In the brief submitted to the Char:es 
A. Coffin Prize Committee of the American 
Electric Railway Association by the com­
pany named. 

condulet of the VD-33 type was in­
stalled on the fare box stanchion, 
making a shade to cover the light 
globe and cutting an inverted V on 
the edge of the shade so that the 
light would reflect into the fare box. 
The operators were so well pleased 
that this device is now being used 
on all of the company's one-man cars. 

A Ray of Light Strik:es the G. M. 
N air of gloom pervaded the 

machine shop of the Jinxville 
Railway on this December 

morning. There was no sensing of 
the Christmas cheeriness on this day. 
The rain was beating down outside 
and Ole Olsen, Dick Singer and the 
rest were trying to do their work 
with the aid of a few dingy carbon­
filament incandescent lamps, which 
hung by long cords from the ceiling. 
l t was enough to give anybody the 
blues. Even Singer, usually referred 
to as "Whistlin' Dick;" was glum. 

Into this depressing atmosphere 
William Redfield, the general man­
ager, brought a visitor, a lawyer 
from West Virginia. 

"Hello, what's this dark hole?" 
asked the visitor, as they stepped in. 

"Machine shop, Sam," replied Red­
field; "it is a bit forbidding, but it's 
a dark, wet December day outside; 
you can't expect much brilliance on 
a day like this." 

"I. suppose not, William; not being 
a railroad man I don't feel like criti­
cising. I'm a lawyer, though, and 
handle a lot of accident cases. I'll 
bet it would cost you a pile of money 

William Redfield, general man­
ager of the Jinxville Railway, 
gets a tip from. a lawyer friend 
from tlie South. Decides a few 
things can be done to brighten 
up his machine shop with a 
view to the comfort and safety 
of the men and improvement in 
the work. 

if one of your men got hurt from 
not being able to see clearly. 

"Our men don't complain, Sam; 
but now that you've called my atten­
tion to it the. place does look mighty 
dark." 

"I'll say it does, Bill. I don't see 
how you expect to turn out good 
repair work in a shop like this. See­
ing your shop reminds me, by con­
trast, of one down where I live, in 
Huntington. Say, old man, that's one 
of the most cheerful places you can 
imagine. Our little railway is a 
crackerjack, anyway; but the shop 
is one of the best parts of the outfit. 

You ought to have a look at it. The 
walls are all coated-some kind of a 
shiny paint-and the windows are big 
enough to let in some light. Then for 
dark days they've got some worth­
while lamps. Of course, you'll say 
I'm always boostin' Huntington. 
Well, it's worth it. If I didn't know 
you so well and what you've done in 
a little over a year to rejuvenate 
this run-down property I wouldn't 
say anything. I know you won't 
take this amiss. No charge for the 
advice either. I usually collect about 
$25 for a suggestion like that." 

"No harm done, Sam, and maybe 
some good. You've opened my eyes 
a bit. I see several things we could 
do here for a little money. We could 
get some good paint on the walls; 
we could hang some decent fixtures 
and lamps; we could put in two or 
three skylights, and we could clean 
our windows. Bill Jones, our fore­
man hl)re, is a good fellow but kind 
of slack. I'll put him wise to this 
matter and I think the men will 
appreciate it. Let's go over to the 
paint shop. It's more cheerful over 
there." 
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New Equipment Available 
111111 

New Type Riveting 
Hammer _t 

THE Ingersoll - Rand Company, 
New •York, N. Y., .has developed 

·a new type of pneumatic riveting 
hammer with many added improve­
ments. The outstanding features of 
this new riveter include polt.ed con­
struction for holding the handle to 
the barrel, heavy section valve with 
liberal bearing surfaces, combination 
poppet and-piston type throttle valve, 
power in excess of ordinary require­
ments, low air consumption and easy 
operation. 

The new hammers are manufac­
tured in ·three styles, A; B and C, 

Rivet Hammer with Features for 
Ji:asy Handling 

and are available in a complete range 
of sizes from a 5-in. to a 9-in. stroke. 
Each size of this riveter can be 
purchased with any one of three 
types of barrels and with either out­
side or inside trigger handles. 

The standard "A" type has a bar­
rel machined to accommodate a rivet 
set clip only; three alloy steel bolts, 
fitted with Jock washers, hold the 
handle to the barrel. This enables 
the hammer to be taken apart any­
where for inspection or cleaning with 
the aid of only a wrench; no vise, 
crowbar or other tools are necessary. 

The throttle valve, except on in­
side trigger handles, is a combina­
tion of the piston and poppet types, 
having the control of the piston 
valve and the freedom from leakage 
of the poppet type. The beveled seat 
will remain tight and prevent leak­
age. The throttle lever or trigger is 
made in one piece from special heat­
treated spring steel and has a long 
bearing in the handle, making it 
capable of withstanding abuse. The 
control is sensitive, ranging from a 
light tap to a heavy blow, entirely at 
the will of the operator. 

The valve is a sleeve made from 
special alloy steel. It has liberal 
bearing surfaces and its walls are 
free from holes or ports which so 
often are the starting points for 

checks or cracks. It operates in a 
valve box of strong construction, 
located in the head of the barrel. 
The valve box is constructed with a 
solid end which enables it to be easily 
taken apart by the use of a piston 
for the removal of the valve, with­
out recourse to the use of a screw­
driver or similar instrument. This 
construction also insures a compres­
sipn chamber in the valve box which 
cushions the piston on the return 
stroke and prevents the piston from 
striking the handle. 

The handles are of high quality 
steel, drop-forged to a shape that 
fits the hand and are sand blast 
finished to give an excellent grip. 
Either outside or inside trigger 
handles can be furnished, although 
the outside type is standard. The 
exhaust is through the side of the 
barrel near the handle and can be 
deflected in any direction desired by 
the operator, by merely turning the 
deflector. 

Due primarily to the bolted handle 
construction, the hammers are 
lighter in the handle end and are 
better balanced and easier holding, 
especfally when used in a horizontal 
or inverted position. 

Boring Machine with Motor 
Armature on Spindle 

A SINGLE-SPINDLE borer with 
several new features is being 

placed on the market by the Oliver 
Machinery Company, Grand Rapids, 
Mich. This machine has been given 
the name of "Motor-in-Head Vertical 
Borer" because the rotor of the 
motor is mounted directly on the 
spindle of the boring machine. This 
eliminates all belting, countershafts, 
pulJeys and a number of bearings. 
It also saves floor space and makes a 
simpler machine. Another interest­
ing feature of this machine is the 
blower, which is also mounted 
directly on the spindle at the top of 
the machine. This blows the dust 
or borings away from the work. 

This machine has a capacity for 
boring holes up to 2 in. diameter and 
up to 6 in. depth with one stroke. 
The distance from the center of the 
spindle to the column is 18 in. and 
the vertical movement of the table 
14 in. The maximum stroke of the 
motor head is 6½ in. The table 

swivels completely around and tilts 
up to an angle of 45 deg. in any 
direction. The column is a one piece 
casting, with a wide flange base, 
measuring 24 in. by 31 in. A counter­
balancing weight is provided inside 
the main vertical portion of the 
column, which also forms the con­
necting link between the foot lever 
and the head lever. A hood cast in­
tegral with the column deflects chips 
away from the foot lever. The motor 
is fully inclosed and the housing con­
sists of two halves clamped together 
by large bolts. The motor's stator is 
clamped concentrically inside of these 
two halves with an air passage for 
ventilation. The rotor, together with 
the spindle, is provided with ball 
bearings at the outer ends. The 
lower half of the motor head has a 
lug at the back through which a con­
necting link and a counterbalance 

Single-Spindle Boring 31n<,hlne 

lever system reaching to the foot 
lever supplies the downward motion 
of the head. A coil compression 
spring provides the necessary return 
movement. 

A funnel type pressure blast fan is 
mounted at the upper end of the 
motor head. The blades are one­
piece aluminum castings pinned t 
the upper end of the boring spindle. 
The air blast is directed downwar 
toward the boring point, so as t 
blow the chips away and cool th 
boring bits. 
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Association News & Discussions 

Way Problems Occupy New England Club 
Progress in Methods of Snow Removal, Systematized Methods of Track 

Repair and Electric Freight Opportunities Discussed at 
Boston Meeting-Machinery Playing Larger 

Part in Way Maintenance 

T HE advance of machine methods 40,000 sq.ft. per hour as compared with 
into the field of way maintenance 70,000 sq.ft. by tractor. The tractor 

featured a well-attended meeting of costs less to operate than the truck and 
the New England Street Railway Club the average expense of "bucking" snow 
at the Copley Plaza Hotel, Boston, with a tractor of from 5 to 10 tons rat­
Dec. 6, President Ralph D. Hood oc- ing is about 92.4 cents per mile of route 
cupying the chair. A number of ad- cleared. 
dresses were given on the subjects of The latest development in snow­
snow removal, trackwork and inter- handling equipment, the speaker stated, 
urban freight. Following the usual is the rotary plow-tractor combination. 
dinner, Chief Photographer Jones of A 5-ton tractor unit is equipped with a 
the Boston & Maine Railroad gave an 60-hp. gasoline engine, driving a rotor 
illustrated lecture on the "Scenic At- plow at 1,000 r.p.m. Two inverted 
tractions of Maine." V-blades lead to an opening with an 

In an early issue an extended ac- · area of 4¼ sq.ft. at the throat of the 
count of the Eastern Massachusetts plow, the scooped in snow being drawn 
Street Railway Company's planning through the rotary blades and thrown to 
and control of way maintenance will be one side for disposal. The machine 
published by courtesy of R. B. Stearns, adjustments permit throwing the snow 
vice-president, and F. B. Walker, en- 100 ft. off-side, or the outfit can be de­
larging upon the material presented at signed to deposit the snow in a gondola 
t his meeting in a paper by Mr. Walker car behind the tractor. If desired, the 
on the subject "Track Machinery." snow can be thrown off at intermediate 

distances. Loading into another vehi-
SNow REMOVAL BY MACHINE METHODS I t· h'l th low d tractor c e con mues w I e e p an 

C. F. Reuter, engineer Eastern 
Tractor Company, Cambridge, Mass., 
pointed out in his talk on "Snow Re­
moval" that the demand for snow re­
moval has attained such proportions 
that this year an effort will be made 
by the Massachusetts Department of 
Public Works to keep open a number 
of the major trunk line highways, al­
though not as much work will be done 
as t hough the proposed tax on gaso­
line had passed the last Legisla­
ture. Monopolization of street railway 
tracks by highway traffic is to be done 
away with on these trunk lines. It is 
proposed to try out the use of buses 
equipped with a form of plowing ap­
paratus on some branch highways, but 
this, in the speaker's opinion, will be 
chiefly experimental. 

The tractor, with its concentrated 
large power, appears to offer the best 
solution of the snow-removal problem, 
declared the speaker. It has been suc­
cessful in Dakota, Montana, Michigan, 
New York, New Hampshire and other 
states. Despite the high power pres­
ent in the modern tractor, a repre­
sentative unit des~ribed by Mr. 
Reuter has a bearing weight of only 
4 lb. per square inch upon the highway 
and does no damage to the road. 
Drifts 8 to 10 ft. deep can be handled 
with ease. A plow with a 10-ft. blade 
run by a 5-ton truck will remove 

are moving with traffic at a speed of 
from 1 to 6 m.p.h. The snow is pul­
verized linely so that a 5-ton truck will 
carry away about 4 tons of dry snow 
instead of 1 tons of loose, lumpy snow. 

A new plow to be used by the Boston 
Elevated Railway will carry rotor 
blades of 2-in. x 18-in. x 36-in. chrome­
nickel steel. The rotary end costs about 
$6,000. A 5-ton Holt tractor with auxil­
iary equipment costs about $4,750, or 
a Best tractor, including cab, heating 
coil, radiator and complete lighting 
outfit, $4,250. 

In clearing the Champs de Mars, 
Montreal, Canada, of snow the job was 
done by tractor for $25, whereas an 
appropriation of several thousand dol­
lars had been thought necessary for 
hand shoveling. This field was 1,000 
ft. long, 125 ft. wide and had snow on 
it 18 in. thick. The rotor runs in ball 
bearings and will turn four minutes 
after receiving an impulse by hand. 
The latest rotor has four blades, which 
means 4,000 cuttings per minute. The 
cutter can be dropped from 8 in. above 
the rail to the rail top. The intake 
blades are lined with S-in. metal rein­
forcement and can be reversed after 
wear. The minimum width of the ma­
chine is about 6 ft. 9 in. to 7 ft. The 
overhang over curves covers about 5 ft. 
of street width. Estimated yearly de­
preciation of the tractor is 12~ per cent, 

and repairs 6¼ per cent, of the first 
cost. The engine is the only part 
which 'is likely to give trouble. 

EXPERIENCE WITH ROTARY SNOW 
BROOMS IN GREATER NEW YORK 

W. B. Kelley, head of the division of 
operation and maintenance, Department 
of Plant and Structures, city of New 
York, described the failures of old­
style sweepers and plows on Staten 
Island, N. Y., during heavy storms 
three years ago. Grades on this sys­
tem run from 6.5 to 10 per cent maxi­
mum, curvature reaches 28 to 33 deg. 
and there are many hills and valleys, 
with great exposure. In 1921 the 
trackless trolley system was installed 
and in the fall of that year a Fox ro­
tary snow broom was tried out by the 
city. Twenty-six snowstorms with a 
minimum of 6~ in. of snow were over­
come without tying up traffic, and in 
one case 66 miles of track were cleared 
in 3¼ hours, when all other sweepers 
had failed. "I tried every known 
mechanical stunt to make the outfit 
fail," said Mr. Kelley, "but the machine 
merely laughed at me and came up for 
more punishment!" The Staten Island 
lines were operated when all other sur­
face lines in New York were tied up. 
The Fox outfit is run in summer as an 
emergency truck and tower. The 
broom will remove more snow from a 
paved street than any two sweepers. 
A nine-track terminal with two auto­
mobile thoroughfares was cleared in 
43 minutes compared with hours' work 
by 200 to 300 men in older days. 

Mr. Kelley said that the broom can 
be removed in 25 minutes. Rattan is 
used instead of steel for the brushes. 
Only three sets of brooms had to be 
purchased in the twenty-six storms. 
The railway has gone through 7 ft. of 
snow with this broom and the Public 
Service Commission of New York 
highly praised the road's efforts to keep 
open during the past winter. The 
outfit can be mounted on a chassis and 
removed' in about an hour. The New 
York Street Cleaning Department now 
has fifty-six of these brooms; the 
trackless trolley system has two and 
four more on order. There is a 24-ft. 
roadway on the trackless trolley system 
and the trolley runs from side to side 
like a bus. About 26 miles comprise the 
trackless trolley system. The broom 
operates when going up grades, as it 
has a separate engine drive, and this 
is not the case with an electric sweeper. 
Four or five of these outfits went a 
long way toward keeping the Interna­
tional Railway lines in Buffalo open 
during severe winter weather. The 
Department of Plant and Structures 
of New York proposes to purchase ten 
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more rotary brooms for use on the 
trackless trolley lines. All the Staten 
Island sweepers were to be sold last 
week. 

INTERURBANS MAKING PROGRESS IN 
FREIGHT HAULAGE 

That remarkable progress has been 
made in the business of handling 
freight on interurban lines was the 
conclusion of T. H. Stoffel, Westing­
house Electric & Mahufacturing Com­
pany. This has taken place particularly 
in the Central West and even there 
only the surface of possibilities has 
beeu scratched. Data have been gath­
ered, he said, which indicate that ap­
proximately $50,000,000 will be re­
ceived by electric lines for handling 
freight and express for the years 1923, 
and that a total of more than 1,000,000,-
000 ton-miles will have been· handled 
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quarters of the to'.al received at those 
yards. The indications are that they 
will do much better during the cur­
rent year, as stock raising has been 
taken up by many farmers who for­
merly thought that the effort was not 
warranted by results. Another line 
handled 2,500 carloads of cement up to 
Nov. 1 this year, and has contracted to 
move more than 3,500 cars during 1924. 
These cases are cited merely to indi­
cate the extent to which freight busi­
ness has been developed in the Central 
West. 

What is probably of the greatest im­
portance is that the lines in the terri­
tory referred to are showing a net 
profit in their freight operation of from 
15 to 35 per cent on the investment in 
freight facilities and equipment. This 
balanc:! appears after deducting from 
freight income al) expense directly 

nage, and this tonnage, particularly 
less than carload merchandise, is less 
profitable for them. As a result, some 
of the large trunk lines are giving 
serious consideration to ways and 
means of relieving themselves of the 
burden of transporting such tonnage 
of congested terminals for destinations 
100 to 1.50 miles distant, thus relieving 
both terminals and rolling stock for 
use in the more remunerative and de­
sirable long-haul traffic. One of the 
main trunk lines is also experimenting 
with the motor truck to relieve terminal 
congestion, while other roads are ask­
ing shippers at large terminals to con­
sider shipping via electric lines where 
ava-ilable, or to use esablished motor 
truck lines. 

Experience has demonstrated, con­
cluded Mr. Stoffel, that it is not im­
pract:cab'e or unreasonable to super-

Kottu·y Snow l.t.rovn1 of '.1.ype Used by Department of Plant and St l'Uctures on Staten Ji,,,land Lines In New York 

before the end of the year; that electric 
lines now have in regular freight serv­
ice more than 13,000 freight and ex­
press cars, and more than 475 electric 
locomotives are employed. 

The fourteen or fifteen electric lines, 
operating over 4,000 miles of track in 
the Central States, are not confining 
their efforts to the handling of mer­
chandise or less than carload freight, 
but in the past two years have consis­
tently broadened their field and are 
gradually adding facilities permitting 
them to move all classes of tonnage, 
including carload consignments of live 
stock, cement, stone, building material, 
coal, lumber, logs, canned goods, etc., 
at rates which are competitive with 
those in effect on steam lines. 

As a result, these lines are finding it 
difficult to take care of the demands 
made upon them, through lack of roll­
ing stock and adequate terminals. 
Shipments are handled over this 
group of lines for distances up to 350 
miles or more, and the service rendered 
is from forty-e'ght hours to eight or 
ten days better than can be secured 
through any other means of transpor­
tation. 

The lines centering in Indianapolis 
handled more than 8,000 carloads of 
live stock into the Indianapolis stock 
yards in 1922, which was three-

chargeable to freight operation, and in 
addition an equitable proportion of the 
cost of maintenance of roadway, track, 
distribution system, power plant, ad­
ministration, taxes, etc. 

Possibilities of conducting a re­
munerative freight business in the New 
England district are as good as if not 
better than in the. Western territory, 
according to the speaker. New England 
is primarily an industrial section of 
the country, and there is hardly a town 
that does not produce tonnage, and of 
the class which can readily be handled 
with interurban equipment. It is 
realized that some of the lines in the 
New England district are carrying 
freight, but it is obvious that full ad­
vantage is not being taken of the pos­
sibilities. 

While the motor truck is becoming 
an exceedingly important factor in the 
transportation of the country, it is 
handling tonnage every day which 
should be better and more economi­
cally moved by electric lines, and at 
much less cost to the public. Steam 
carriers are also beginning to realize 
that their equipment and facilities, 
which were necessarily designed and 
constructed for the movement of long 
hauls and heavy, bulky tonnage are 
not suitable for the economical handling 
of the comparatively short-haul ton-

impose the operation of freight on the 
passenger service rendered by electric 
lines. Much of the road work can be 
done at night, or during off-peak hours 
when the power demand is low, and 
therefore no additions are necessary to 
power. generating and distributing 
equipment. Practically the only added 
expense attached to the transportation 
of freight is to provide motive power, 
rolling stock, terminals and a competent 
and experienced traffic department, the 
cost of which is comparatively small. 
The net returns invariably more than 
warrant the effort. 

A.I.E.E. Midwinter Convention 

T WO sessions will be devoted to na­
tional transportation problems at 

the midwinter convention of the Amer­
ican Institute of Electrical Engineers, 
to be held at Philadelphia Feb. 4 to 8. 
These will be held at the Metropolitan 
Opera House the afternoon and evening 
of Feb. 5. Among the speakers will be 
Ralph Budd, president Great Northern 
Railway; N. D. Maher, president 
Norfolk & Western Railway; C. H. 
Markham, president Illinois Central 
Railroad; Edward G. Buckland, vice­
president New York, New Haven & 
Hartford Railroad; and L. G. Coleman, 
assistant general manager Boston & 
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Maine Railroad. Other speakers will be 
announced later. 

A wide range of subjects will be dis­
cussed at the convention, including such 
topics as the superpower system and 
other transmission subjects, power-

plant operation, insulation, generator 
design, radio telephony, and miscella­
neous subjects. Monday evening will be 
devoted to a celebration of the fortieth 
anniversary of the founding of the 
Institute. 

Proposed Motor Vehicle Statute 
At Convention of Utility Commissioners, Committee on Motor Vehicle 

Transportation Recommends Regulatory Law and Sets 
Forth Its Advantages 

AT THE annual meeting in Miami, 
rl. Fla., last week of the National 
Association of Railway & Utility Com­
missioners, the committee on motor 
vehicle transportation suggested a 
"model motor vehicle statute." It is 
based somewhat on the present regu­
lation in the State of Washington, and 
the report was presented by E. V. 
Kuykendall, chairman of the committee 
and director of the Departmnt of Public 
Works, Washington. According to this 
law all companies and individuals en­
gaged in auto transportation would be 
divided into two classes, namely, Class 
A, embracing all supplying auto trans­
portation between fixed termini over 
a regular route, and class B, those not 
operating between fixed termini or over 
a regular route. 

Class A companies are required to 
take out a certificate of convenience and 
necessity, file quarterly reports with 
the commission and pay a fee, not to 
exceed 1 per cent of their gross revenue, 
to cover the cost of supervision and 
regulation. 

Class B operators are those which in 
the past have usually escaped regula­
tion, but are· now forbidden to operate 

· for the transportation of persons or 
property for compensation without hav­
ing obtained a permit from the commis­
sion to do so. For such permit they 
will pay an annual fee of $10 for the 
vehicle, a fee of 50 cents per passenger 
sea.t, provided that the passenger seat­
ing capacity exceeds eight, and $2 per 
ton for weights over 3 tons. 

The commission has power to super­
vi~e and regulate all such companies, 
whether in class A or class B, to fix, 
alter and amend just, fair, resonable 
and sufficient rates, various charges 
,and classifications, require the filing of 
reports, describe rules and regulations 
for their service. 

The law declares that an occasional 
accommodative transportation service 
by a person not in the transportation 
business shall not be construed as a 
service for compensation. Operation 
within a city or town, schoof buses and 
vehicles engaged exclusively in hauling 
farm products are also excluded. 

REASONS FOR STATUTE 

In explanation and support of this 
bill the report, said in part: 

We realize that there are a number 
of states in which motor vehicle regula­
tion is administered under general 
statutes ~uthorizing regulation of the 

rates, service, and facilities of common 
carriers, but there are so many peculiar 
phases of motor vehicle regulation which 
are inapplicable to other modes of trans­
portation that better results can be ob­
tained through special statutes covering 
that subject alone. 

The first question which would prob­
ably suggest itself is: Why divide auto 
transportation companies into two 
classes? The original auto transporta­
tion acts in several states undertook 
the regulation of companies operating 
between fixed termini or over a regular 
route only. Practical experience has 
disclosed that freight trucks and for­
hire passenger cars, maintaining stands 

· in the various cities and towns, are 
operating over the routes covered by 
the certificates of convenience and ne­
cessity issued to the auto transportation 
companies and are keenly competitive 
therewith. These independent operators 
do not come within the purview of most 
of the regulatory acts, for the reason 
that they do not operate between fixed 
termini or over regular routes. They 
escape all regulation. They are not 
put to the expense of fees nor the 
furnishing of bonds required of regu­
lated concerns to protect the public 
against negligent operation. They fre­
quently engage in cutthroat competition 
with each other and with certificate 
holders to their own detriment and to 
the injury of regular certified operators 
and ultimately to the detriment of public 
service. All auto transportation com­
panies transporting passengers and/or 
property for compensation would be em­
braced either under one of the two 
classes mentioned in the act. 

The proposed act does not go into 
detail as to the manner of regulating 
these operators. To do so would be 
impracticable. The details must be 
worked out by the regulatory body, 
based upon practical experience, and 
under the broad provisions of the pro­
posed law, which require all rules and 
regulations -to be just, fair and reason­
able as to said two classes of companies 
in their relations to each other and to 
the public. 

CERTAIN CARRIERS ARE EXCLUDED 

The proposed act excludes from regu­
lation motor-propelled vehicles operated 
wholly within the incorporated limits of 
any city or town. This, of course, is 
a matter resting within the discretion 
of the legislature in enacting the law. 
We believe a majority of states now · 

engaged in regulation of motor-propel­
led vehicles do not undertake the regu­
lation of companies operating exclu­
sively within city limits. This is a 
matter, of course, to be determined by 
the legislative policy of each state. If 
it is desired that such power be exer­
cised, this exception should be stricken 
from the definition of auto transporta­
tion companies contained in the pro­
posed act. 

It will also be noted that motor-pro­
pelled vehicles, operated exclusively in 
the transporting of agricultural, horti­
cultural, dairy or other farm products 
from the point of production to market, 
are excluded. This is a wise provision, 
particularly in the Western states, 
where the movement of bulky crops, 
such as apples or wheat, requires the 
use of every available truck in the 
vicinity for a short period of time. To 
require every truck engaged in hauling 
wheat or apples from the field or or­
chard to the railway station or local 
market to secure a certificat~ of-eonven- · 
ience and necessity, furnis}i a bond, and 
conform to other regulatory details, 
would place a needless burden upon 
producers, operators, and· regulatory 
bodies alike. School buses are also ex­
cluded. There may be a difference of 
opinion as to this exclusion. We are 
inclined to the view that they should 
be excluded but that some legislation 
should be enacted requiring such buses 
to be insured or bonded so as to provide 
indemnity for careless operation. 

CERTIFICATES FOR CLASS A ONLY 

Another question might be asked: 
Why require Class A companies to se­
cure certificates of public convenience 
and necessity and at the same time 
authorize the granting of permits with 
very little restriction to Class B com­
panies ? It would be impracticable to 
apply the certificate of public conven­
ience and necessity to Class B com­
panies as they are not limited to any 
definite route or schedule, and often 
operate in a wide stretch of territory. 
To determine whether public conven­
ience and · necessity requires an addi­
tional operator in this class would be 
a hopeless and impossible task. The 
fares, character of equipment, and 
method of operation can be properly 
regulated, and competition will largely 
eliminate the unfit. The regulation of 
fares will prevent the elimination of 
the smaller operators by the more 
powerful concerns through rate wars. 

INSURANCE 

That portion of the act relating to 
insurance should be drawn in harmony 
with the insurance laws of the partjcu­
lar state. Some legislatures have made 
the mistake of requiring too large a 
bond or insurance policy, compelling the 
payment of premiums almost prohibi­
tive to many small operators. This 
provision should be flexible so as to 
permit the regulatory body to make 
reasonable regulations under which a 
small operator in a sparsely settled 
territory would be required to pay a 
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much smaller premium than a large 
operator in a densely populated district. 

REASONS FOR PROPOSED FEE SCHEDULE 

The proposed act undertakes to make 
regulation of auto transportation self­
sustaining by requiring payment of cer­
tain fees by the companies. We believe 
this to be wise policy; first, because 
auto transportation companies enjoy 
certain privileges in the use of the 
public highways which other transpor­
tation companies do not enjoy, and, 
second, because the regulation of auto 
transportation is much more expensive 
in proportion to its volume· than is the 
regulation of any other kind of trans­
portation or any other public utility. 
Furthermore, it is doubtful, in view of 
the heavy burden of general taxation 
already existing, if the regulation of 
auto transportation would be under­
taken by many states without some 
provision requiring operators to pay 
the cost of such regulation. The fee 
system which is proposed in this act is 
based largely upon the experience of 
the Department of Public Works in the 
State of Washington. It is believed 
that not to exceed 1 per cent of the 
gross operating revenue of auto trans­
portation companies, together with the 
miscellaneous fees provided in the act, 
will yield a sufficient fund to finance the 
regulation of auto transportation com­
panies in any state. 

TAXES FOR USE OF HIGHWAYS 

The fees so far discussed are those 
accruing to the state regulatory body 
for the sole purpose of covering ex­
pense of regulation. Some states are 
exacting certain taxes from motor ve­
hicle companies as compensation for 
the use of the highways built and main­
tained at public expense. It is very 
likely that exactfons of this character 
will ultimately be made in all of the 
states. There is a growing sentiment 
in favor of such a tax and a feeling 
upon the part of the public that stage 
and truck competition as now permitted 
is unfair to rail carriers, who are com­
pelled to purchase right-of-way, con­
struct grades, lay ties and steel, and 
maintain such structures at their own 
expense and pay taxes thereon. 

While the exaction of taxes from 
auto transportation companies other 
than a sufficient amount to cover the 
expense of regulation is more properly 
a function of the taxing authorities of 
the states, it may not be improper 
briefly to discuss the same in this re­
port. The statute which we have pro­
posed places trucks and for-hire cars 
under regulation so that it will be 
possible to require such concerns to 
furnish statistical information upon 
which a reasonable tax may be formu­
lated. To impose a gross revenue tax 
upon the earnings of vehicles operating 
between fixed termini and over a regu­
lar route without imposing an equal 
tax upon truck and passenger vehicles 
not so operating would work an in­
justice. 

For instance, in the State of Wash-
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ington, 36,323 truck licenses have been 
issued thus far in the year 1923. Only 
284 of these are subject to regulation 
under the statute, which applies only 
to operations between fixed termini and 
over a regular route; 2,098 licenses 
have thus far been issued in 1923 for 
stages and for-hire cars, of which only 
656 are subject to regulation. 

About a year ago, the Department of 
Public Works of the State of Wash­
ington placed inspectors at strategic 
points on the highways who kept a 
check day and night for a limited pe­
riod of all traffic being handled by 
trucks over the highways. This check 
disclosed that only about 20 per cent 
of the traffic passing such points was 
being transported by regulated freight 
carriers. No doubt a similar state of 
facts exists in other states. 

If the proposed act should become 
a law, all of the concerns engaJed in 
the transportation of either persons or 
property for compensation would come 
under some form of regulation and 
could be required to make such reports 
and furnish such statistical 'informa­
tion as would enable a proper tax to 
be imposed. 

There is still another class of ve­
hicles, such as trucks engaged by pri­
vate industries in transportation of 
their own products, such as oil com­
panies, logging and lumber companies, 
creameries, and so forth, in relation to 
which difficulties would unquestionably 
arise in the imposition of a tax as 
compensation for use of the highways. 
It is also true that trucks so operated, 
though likely to escape the taxes im­
posed upon common carrier operators, 
are usually more heavily loaded and 
more injurious to the highways than 
those of any other class. 

GASOLINE TAX 

At the present time the only form of 
taxation that operates equitably upon 
all users of the highways is the gaso­
line tax. Such tax would, of course, 
affect all who use the highways in pro­
portion to the use they make of the 
same. The heavier the load, the more 
gasoline required to transport it. The 
only difficulty is that the gasoline tax 
must be paid by those who use the 
highways for pleasure as well as those 
who use them for profit. A number of 
states now impose a gasoline tax of 
two cents per gallon, which yields a 
handsome revenue. To increase this 
tax would work no injustice to the 
operators who use the highways for 
commercial purposes but, in the opinion 
of many, would -be unjust to private 
car owners, who do not use the roads 
for gain and who have borne their 
share of taxation for the construction 
of the same. In any event, it is doubt­
ful if legislatures will be inclined to 
increase the gasoline tax beyond the 
2-cent limit unless the excess over the 
two cents could be made to apply to 
commercial users of the highways only; 
and, to make such distinction, would 
result in great difficulty and uncertainty 
of administration. 

In imposing any form of taxation 
based on gross operating revenue, care 
should be taken not to destroy small 
operations in isolated regions. If it 
can be legally done, a reasonable return 
might be permitted tax-free to each 
auto transportation company, such re­
turn to be based on the value of the 
property devoted to public use. The 
rate of return might properly be pre­
scribed by the state legislature and the 
value upon which it is based determined 
by the state regulatory body. All reve­
nues in excess of such reasonable rate 
of return could then safely be taxed 
for the purpose of building and main­
taining highways. In this way, the 
small operators, whose rate of return 
is usually low, would not be eliminated; -­
and the larger concerns in thickly set­
tled communities, whose operations are 
usually in competition with established 
rail and boat lines and whose earnings 
are usually ample, could be more 
heavily taxed without injustice. 

ACCOMMODATIVE SERVICE EXCLUDED 

In defining the words "for compensa­
tion," the following exception is made: 

"An occasional accommodative trans­
portation service by a person not in 
the transportation business, while on an 
errand for himself, shall not be con­
strued as a service for compensation, 
even though the person accommodated 
shares in or pays the cost of the 
service." 

The purpose of this provision is to 
save the kindly disposed individual and 
the regulatory body the annoyance 
occasioned by complaints arising from 
the occasional 'accommodative trans­
portation of an article or of one person 
by another. In other words, regulation 
should not be so hidebound that a 
man could not accommodate a neigh­
bor without violating the regulatory 
statutes. 

Unions Must Develop 
Responsibility 

D R. WILLIAM STARR MYERS, 
professor of politics Princeton Uni­

versity, was the principal speaker at 
the annual dinner of the New York 
Railroad Club, held at the Commodore, 
New York, Dec. 6. Dr. Myers' address 
was entitled "Thoughts on Our Present 
Discontent." Expressing himself as 
favoring the existence of labor unions, 
he also advocated the open shop-not 
"a shop open to none but non-union 
men, but to union and non-union men 
without distinction." He advocated 
making the unions really democratic 
by breaking up the "close corporations" 
of union leaders who control policies 
and finances, and the incorporation of 
the unions. He declared that they 
should assume the legal responsibilities 
commensurate with their rights and 
that if the unions did not reform them­
selves, it might be necessary for the 
government to step in and control their 
elections and their finances. The diffi­
culty of today, he said, is not primarily 
with the rank and file of labor, but 
with the leaders, who seldom are 
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elected by really democratic methods, 
who have control of the policy of the 
organization, are practically a self­
perpetuating and "close corporation" in 
many cases, and are totally irrespon-

sible for the administration of the 
finances. 

The dinner was the largest ever 
given by the_ club and about 2,600 were 
said to have been present. 

Resolutions and Further Committee 
Reports of Commissioners 

Would Clarify Jurisdiction of State Commissions and Interstate Commis­
sion and Have Latter Value Railroads by States-Conference 

to Be Called on Crossing Accidents 

AT THE closing meetings in Miami 
last week of the National Associa­

tion of Railway & Utilities Commis­
sioners, the following were elected 
officers for the ensuing year: 

President, Henry G. Taylor, chair­
man Nebraska State Railway Com­
mission; first vice-president, W. D. B. 
Ainey, chairman Public Service Com­
mission of Pennsylvania;· second vice­
president, A. G. Patterson, president 
Alabama Public Service Commission; 
secretary, James B. Walker, secretary 

· New York Transit Commission; assist­
ant secretary, Lewis G. Thompson, 
Florida Railway Commission; general 
solicitor, John E. Benton. 

The report of the committee on 
valuation related principally to the 
Great Northern and Rock Island (steam 
roads) valuation cases. It is pointed 
out that the theory of the Great North­
ern Railway is that for the purpose of 
valuation it is assumed that the rail­
road is non-existent and therefore r.o 
portion of it available for the trans­
portation of men or materials for the 
construction of other portions, and that 
the entire 7,000 main track miles will 
be reproduced in from two to three 
years. Under this theory, material 
would necessarily be transported over 
foreign lines of railroads and no part 
would be hauled over the lines of the 
Great Northern Railway itself, and the 
freight on the material hauled would be 

paid for at class rates. Such an as­
sumption, the report says, is illogical. 

A supplement to the report considers 
the question of valuation of ill-con­
ceived railroads, in connection with one 
or two recent decisions on this subject 
on steam road valuations by the Inter­
state Commerce Commission. The com­
mittee believes that for such properties 
the method of determining value by 
means of the cost of reproduction is not 
appropriate. 

OTHER REPORTS 
The committee on uniform :regula­

tory laws submitted an extended study 
of the railroad and utility laws in the 
different states. It makes up a printed 
pamphlet of more than 300 pages, the 
statutes on the same subject, as in 
existence in the different states, being 
grouped together. Many differences 
are found. 

The committee on motor vehicle 
transportation submitted a report, of 
which an abstract. appears in another 
column. 

The committee on statistics and ac­
counts of public utilities reported on 
a uniform classification of accounts for 
electric, gas and water utilities. 

Further report on the _proceedings at 
Miami will probably be published next 
week. RESOLUTIONS OF INTEREST TO 

ELECTRIC RAILWAYS 
Resolutions passed, of interest to 

electric railway companies, included the 
following: 

That Congress be urged to make such 
amendments to the e](isting trans­
portation law as shall clearly exclude 
from the jurisdiction of the Interstate 
Commerce Commission the regulation 
of the rates and service of electric 
railroads carrying on local street rail­
way transportation. 

Subway Car Design Topic at 
A. S. M. E. Meeting 

That the president of the associa­
tion call a national conference, consist­
ing of representatives of the carriers, 
state regulating commissions, govern­
ors, highway commissioners, municipal 
officers and national automobile associa­
tions, to see what can be done to- reduce 
accidents to automobiles at railroad 
grade crossings. 

That Congress be urged to supply the 
Interstate Commerce Commission with 
sufficient funds so that it may report 
valuations of railroads by states, as 
well as by entire systems, the commis­
sion having reported that it has been 
unable to make this division in the 
past because of lack of funds. 

That Congress so amend the inter­
state commerce act as to remove all 
question of continued power of the 
state authorities to require common 
carriers to make additions and better­
ments to their plant and facilities rea­
sonably necessary for the safe and 
proper service of the public; that 
no intrastate rates may be changed or 
set aside without proof by competent 
evidence that such rate seriously affects 
interstate commerce, and that Congresc; 
amend the transportation act of 1920 
so as to restore to the several states 
all the rights, powers and authority en­
joyed by each state relative to cer­
tificates of convenience and necessity 
prior to 'the enactment of that act. 

"MODERN Subway Cars and Their 
Operation," a paper by Selby 

Haar, assistant electrical engineer with 
the Transit Commission of the State 
of New York, was the principal topic 
at the meeting of the Railroad Division 
of the American Society of Mechanical 
Engineers, Dec. 5. E. B. Katte, chief 
engineer electric traction, New York 
Central Railroad, acted as chairman. 

The paper by Mr. Haar gave various 
details of the steel car construction and 
equipment of trains used by the rapid 
transit lines in New York. These de­
tails have been published from time 
to time in various issues of ELECTRIC 
RAILWAY JOURNAL. Mr. Haar also 
referred to measures undertaken to 
overcome congested conditions in the 
subway so as to bring about a reduced 
time for loading and unloading pas­
sengers, thus reducing the time for 
station stops. This has enabled the 
operation of trains on more frequent 
headway, and the length of trains has 
also been increased, this latter Tequiring 
increased length of platforms. Ten­
car express trains are now operated 
and six-car local trains. 

Mr. Haar also referred to the devel­
opment of the articulated train and 
declared that this type was being con­
sidered among other new designs for 
future equipment of the New York sub­
ways. According to the tentative de­
signs, four units of this type will be 
substantially as long as eight of the 
standard cars. Each unit has a body 
of three sections, articulated and sup-

ported on four trucks. A special fea­
ture is that no intermediate end doors 
will be used, and there is but one guard 
for each unit and he is located at the 
end of the unit. Preliminary designs 
have wide single side doors instead of 
pairs of narrower doors. · 

The discussion following the pres­
entation of Mr. Haar's paper showed 
the attention which has been given by 
designers of cars and equipment in­
tended for New York subway service 
toward increasing schedule speeds, de­
creasing the length of station stops, 
and providing for the comfort and 
safety of passengers. 

F. M. Brinckerhoff, who as a member 
of the L. B. Stillwell firm of engineers 
has devoted considerable time to the 
design of cars for New York subway 
service, described some of the features 
of the Brooklyn-Manhattan Transit 
Corporation's cars which were men­
tioned in Mr. Haar's paper. Mr. 
Brinckerhoff brought out the fact that 
in the development of this design con­
siderable attention has been given to 
rapid interchange of passenger move­
ment and to produce as light a car body 
construction as was advisable, in view 
of the extreme service to which this 
equipment is subjected. 

Joseph C. McCune, district engineer 
Westinghouse Traction Brake Company 
Company, New York, described some of 
the advantages of lthe electro-pneu­
matic brake equipment and the empty 
and load brake device as installed upon 
the Brooklyn-Manhattan Transit Cor-
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poration's cars. He brought out the 
fact that the improvements in air-brake 
equipment had done considerable to­
ward decreasing the congestion of rapid 
transit operations by providing in­
creased rates of retardation, quick re­
lease of brakes and rapid recharge of 
the air-brake system. He said that the 
distance for a stop of the Interborough 
trains from a speed of 40 m.p.h. has 
been more than cut in two by improve­
ments in air-brake equipment and that 
the time taken to stop from this speed 
has been decreased one-third. Mr. Mc­
Cune also described the features of l;he 
automatic air and electric couplers us 
used on subway equipment, and gave 
some illustrations of the saving in time 
that resulted in making up trains for 
service. 

Fred Butt, of the equipment depart­
ment of the New York Central Rail­
road, gave some figures of the deten­
tions in multiple-unit train service on 
the New York Central and asked sev­
eral questions as to the value of cer­
tain equipment used on subway cars. 
H. L. Andrews, railway engineer Gen-

era! Electric Company, told of the 
efforts which his company had made 
to reduce the fire hazard on subway 
equipment by adopting fla_meproof and 
heat resisting insulation. He also spoke 
of the advantages of articulated units 
for train operation, and as evidence of 
the economies effected he declared that 
a three-car unit would have but four 
trucks and four motors, while three 
individual motor cars would require 
six trucks and at least six motors. The 
recently constructed two-car articu­
lated unit used in Detroit has a weight 
of but 550 lb. per passenger seat. 

George L. Fowler, consulting engi­
neer, New York, told of the reasons for 
removing the coupler centering devices 
on the Brooklyn-Manhattan Transit 
Corporation's cars. The supporting at­
tachment to the truck used to keep the 
couplers accurately centered produced 
large strains with danger of derailment. 
He also spoke of an investigation which 
he had made into the excessive nosing 
of these cars, which was found to be 
due to too free oscillation of the car 
body. 

American Association News 

Midyear Dinner Committee 

T HE committee on arrangements for 
the midyear meeting to be held 

in St. Louis, March 4, met in St. Louis 
on Dec. 11. It was decided to hold the 
meeting at the Hotei Chase, and E. B. 
Meissner, E. D. Payne and H. D. Mc­
Bride were appointed a sub-committee 
to conclude r,egotiations with the hotel 
management. 

The committee. plans to engage the 
Chase Hotel orchestra, which is said 
to be one of Paul Whiteman's best. 
There will be special entertainment 
during the dinner. It was decided to 
print menu cards suitable to the occa­
sion. It was planned to have a definite 
assignment of tables and places for all 
those whose reservations are received 
by Monday noon, March 3. . 

On the question of entertainment for 
the ladies, the committee thought that 
they could be well taken care of without 
the association making any special ar­
rangements. 

B. W. Frauenthal was designated to 
take up the matter of transportation to 
determine whether arrangements could 
be made for fare at one-half rate, 
as was done for the Atlantic City con­
vention. 

A hotel reservation sub-committee 
was appointed to follow all details of 
· giving each member the rooms he 
wanted in so far as available. It was 
brought out that all attending the meet­
Ing can probably be taken care of within 
a radius of three blocks of the Hotel 
Chase. Frank 0. Grayson, St. Louis, 
was appointed chairman of the hotel 
reservation committee. 

It was suggested _ that an informal 

get-together meet"ing be held on Mon­
day night, just prior to the midyear 
meeting, and it is probable that this 
will be handled by the Birney Club, 
St. Louis. An organization committee 
was appointed for this purpose as fol­
lows: C. 0. Birney, chairman; B. W. 
Stemmerick, R. W. Williams, Herman 
Spoehrer and B. W. Frauenthal. 

The committee on arrangements will 
probably not hold another meeting until 
February of next year. 

The following members of the com­
mittee were present: W. H. Sawyer, 
chairman; E. B. Meissner, F. G. Buffe, 
V. W. Berry for G. H. Clifford, L. E. 
Gould, H. J. Kenfield, C. E. Allen for 
M. B. Lambert, A. T. Perkins, Ernest 
Stenger, E. D. Payne for E. P. Waller. 

In addition, Fred A. Kehl, H. D. Mc­
Bride, J. ~- Laird, Mr. Johnson for W. A. 
Layman were present from the St. 
Louis Electrical Board of Trade. From 
the Birney Club of St. Louis, C. 0. 
Birney, Frank V. Cook, Otis E. Turner, 
F. A. Richards, R. W. Williams, B. W. 
Stemmerick, F. 0. Grayson, and B. W. 
Frauenthal were present. Fred C. J. 
Dell represented association head­
quarters. 

W-ay Committee 

ATWO-DA Y meeting of the commit­
tee on way matters of the Engi­

neering Association was held in New 
York, Dec. 6 and 7. Those present were 
H. H. Georg-e, chairman; E. M. T. Ry­
der, C. F. Gai!or, W. W. Wysor, W. R. 
Dunham, J. H. Haylow, E. B. Entwisle, 
C. A. Alden, R. B. Fisher, V. Angerer, 
R. C. Cram, sponsor, and G. C. Hecker, 
special engineer. 

The first day was taken up entirely 
with meetings of sub-committees. 

The committee voted to recommend 
the use of seven standard frogs for all 
radii of 130 ft. or less, using associa­
tion standard spirals through the frogs. 
It was voted to use intermediate radii 
at even degree angles so as to make 
them coincide with the . length of the 
curved heel arms for iron bound con­
struction. Standardization of the 
length of frogs was referred to a sub­
comm:ttee composed of Messrs. Angerer 
and Alden. 

On the design of substitute ties, sub­
Chairman S. C. Baker was directed to 
secure from the tie manufacturers or: 
elsewhere a list of railways using such 
ties, extent of use, and particularly 
how many were placing repeat orders 
from time to time. It was also de­
cided that a questionnaire should be 
sent out to all companies using substi­
tute ties with the idea of developing 
data relative to this subject. 

Mr. Wysor reported on the progress 
of the investigation by the welded rail 
joint committee. He outlined the 

· status of the schedule of tests and re­
search work recently adopted. 

A preliminary report by Mr. Angerer 
on the design and specifications cover­
ing solid manganese crossings was 
approved. 

The subject of standardization of 
switches and mates was discussed quite 
extensively. The committee requested 
each manufacturer member of the sub­
committee to prepare and submit draw­
ings showing a · specified switch, so that 
a study can be made to ascertain the 
possibility of designing a· composite 
switch. On the subject of standard de­
sign of narrow groove guard rail, Mr. 
Entwisle submitted a preliminary re­
port and the sub-committee was in­
structed to continue the study of this 
subject. 

A progress report was made by Mr. 
Haylow on the design of a standard 
hook-head spike, and each member was 
requested to furnish him with such ad­
ditional data as they have on this sub­
ject. 

A report by Mr. Spencer on surface 
hardening of rails was read, which 
described the results of recent experi­
ments with this process in Toronto. 
Various data on this subject were sub­
mitted by different members. 

Mr. Dunham reported progress on 
the subject of specification and design 
of tie rods. 

It was voted to refer Specification 
Ws 10a to a sub-comm!ttee for action 
in accordance with the recommenda­
tions of the 1923 way committee. 

It was decided to hold the next meet­
ing at Easton, Pa., Feb. 13 and 14. 

State Committee Men to Meet 

ARRANGEMENTS are being made 
to have a round-table discussion 

of a11 directors of state committees on 
public utility information at the time 
of the midyear meeting of the Ameri­
can Electric Railway Association at St. 
Louis, March 4. 
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The News of the Industry 

Mr. Mayo Discusses Transit 
General Manager at Detroit Regards 

Construction of Underground Lines 
Downtown as Imperative 

William B. Mayo, general manager 
of the Detroit Department of Street 
Railways, has issued a statement rel­
ative to the plans for rapid transit for 
the city of Detroit. Mr. Mayo analyzes 
critically some of the provisions out­
lined in the Rapid Transit Commission's 
report and states that in his opinion 
the conditions to be met in Detroit 
make it appear that the first logical 
step to be taken toward rapid transit 
is the construction of an underground 
tube in the central district, built first 
in short sections for surface car oper­
ation, but so designed that it can be 
converted to rapid transit operation. 

DEFINITE ENABLING ACT NEEDED 

The first consideration is to secure 
passage by the Legislature of a clean­
cut enabling act. After that assistance 
and thought should be given to the 
question of the extent of the rapid 
transit system required in the next 
five or ten years. Mr. Mayo says that 
what the city really needs most is in­
creased terminal facilities. 

Mr. Mayo believes that careful con­
sideration should be given to the rela­
tion between the Street Railway Com­
mission and the Rapid Transit Com­
mission, if the latter is to be a per­
manent feature, as unified operation can 
not be guaranteed unless one or the 
other is made definitely responsible for 
the transportation of the city's popula­
tion. 

A serious thing to be considered in 
connection with rapid transit develop­
ment is the matter of fares. The sur­
face lines must have at least a 5-cent 
rate of fare until the purchase contract 
is completed, Mr. Mayo believes, and 
rapid transit lines cannot operate for 
less than 10 cents until a t en-year 
period has passed or the total annual 
traffic has grown to somewhere near 
the billion mark. 

FINANCING DETAILS DISCUSSED 

In regard to the report of the Rapid 
Transit Commission outlining proposed 
methods for financing, Mr. Mayo is 
of the opinion that it is very unfor­
tunate that the present enabling act 
retains the double column assessment 
plan. This he thinks should be elim­
inated. The bill referred to provides 
for a special assessment district along 
established routes by a so-called double 
column assessment. The first column 
would represent the value of a given 
parcel of land without a subway; the 
second. column would represent the in-

crease by reason of t he subway's con­
struction. The _ same city tax rate 
would be levied against bo ,h columr.s, 
but the proceedings of the column due 
to alleged increased property valu,~ 
following subway construction would 
constitute a so-called special assess­
ment fund to be used · to pay for the 
subway work. This, Mr. Mayo be­
lieves, would entirely relieve the prop­
erty owners of any real special assess­
ment for a subway and conflicts with 
the apparent intentions of the Rapid 
Transit Commissioners. 

If the second plan in the new act 
were adopted, he cites, the general as­
sessment would be the same as the 
sum of the two columns suggested in 
the first plan, but would provide a 
genuine special assessment against the 
entire property value. 

The new financial plan provides for 
an assessment at large of 17. per cent 
and a local assessment of 51 per cent, 
the balance of 39, per cent being the 
equipment cost which is to be financed 
by the car rider from the fares. This 
plan is not objectionable to Mr. Mayo 
except in the detail of its application. 

Serious consideration of the metro­
politan area and the Port of Detroit 
plans are recommended because the 
present transit plans contemplate the 
whole proposition as a local one. 

Another feature of the enabling act 
to which Mr. Mayo called attention 
is the fact that the act seems to as­
sume that all of the costs of changing 
gas and water pipes, telephone conduits, 
etc., shall be considered part of the cost 
for the subway. Inasmuch as a tre­
mendous strain would be put upon the 
taxing power by the cost of the sub­
way, it is apparent t o Mr. Mayo that 
the sett lement of this question should 
be a discretionary one instead of com­
pulsory. 

Moving Pictures to Tell Story.-Mo­
tion pictures are t o be used in telling 
the story of the growth and develop­
ment of many public utilities properties 
in the Central West, knit t ogether in 
the Illinois Power & Light Corpora­
tion, formed last June by the merging 
of the McKinley and Studebaker in­
terests. Pictures of the various prop­
erties and industries served will be 
taken in 111inois and Missouri. The 
p ictures will show the t remendous 
growth of the public ut ility business 
and particularly the development of thd 
many propert ies now under the man­
agement of the Illinois Power & Light · 
Corporation, which operates a ver y 
large t runk line interurban railway 
and numerous city railway systems in 
seven states. 

Recent Session of Union 
One-Man Caril, Seniority and Other 

Matters Discussed by Amalga-
. mated at Oakland Meeting 

W. D. Mahon, international president 
of the Amalgamated Association of 
Street & Electric Railway Employees of 
America, reiterated his stand for the 
eight-hour day at the recent meeting 
of the association at Oakland, Cal. Mr. 
Mahon advocated one day rest in seven. 
Among other things he said that con­
tracts covering labor agreements should 
be for two years instead of one and 
that there should be arbitration with­
out suspension of work. 

SENIORITY RULE DISCUSSED 

During the proceedings a delegate 
from Vancouver suggested changin,ir 
every two or four weeks between the 
day and the night men. The present 
~,;sociation rule calls for seniority in 
selecting runs. The association voted 
for a pension plan for men members of 
more than twenty years' standing who 
had reached the age of sixty-five. 

Mr. Mahon indicated that the one­
man car was here to stay. The attitude 
of the officers of the association toward 
the one-man car was that the locals 
should try to get as much extra wages 
as possible for operating this type of 
equipment. It was recommended that 
the locals should be permitted to handle 
this matter. With further regard to 
the operation of these cars, Mr. Mahon 
said the men should be protected at 
crossings. 

WOULD FIX SIZE OF ONE-MAN CAR 

A recommendation was adopted fa­
voriz:ig the passage of a law against 
one-man cars except those not more 
than 25 ft. long, with seats for not 
more than thirty passengers, equipped 
with an emergency exit door and auto­
matic emergency control and brake, and 
on which the operator is not required to 
collect f a res while engaged in operating 
the car. 

It was further voted to increase the 
dues of the association. 

In a talk which he made on the s itua­
tion affecting the former employees of 
the International Railway, Buffalo, Mr. 
Mahon said :-

Members ot the Am a lgamated t hrough ­
out the country s tood by the men In Buffalo 
a nd I want t o say to their everlasting credit 
that they have h elped to preserve the 
Ama lgam a ted, a nd "Mlttenlsm" Is as dead 
as a door nail in the United States and 
Can ada today. 

My friends, what we h ave done In Buffalo 
has set a lesson : It has shown what we 
ca n do; a nd It a ll our m embers will on ly 
be a s true and loyal as the men ot Buffalo. 
and s ta nd as they have stood, they wlll 
never defeat the Amalgamated Association 
on this continent. , 
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Massachusetts Towns Worried 
Begin to Fear for Their Future at Prospect of Withdrawal of Railway 

Service-Review of Affairs Affecting More 
than 80 Miles of Road 

H OPE has been shattered that 
the Massachusetts Supreme Court 

would prove a modern Moses in show­
ing the Northern Massachusetts Street 
Railway a way out of its sea of financial 
-difficulties, enabling it to continue oper­
ation of its lines. Foreclosure by·bond­
holders on Dec. 31 has been ordered 
unless the property has been disposed 
-0f as a whole, or in part, prior to that 
time. D. P. Abercrombie, the receiver, 
has been authorized to continue or dis­
continue service on all or any lines of 
the corporation at any time he may see 
fit, but it is anticipated that he will 
operate the greater part of the road 
until Dec. 31. 

PUBLIC SHOWS ITS CONCERN 

Threatened with the loss of virtually 
their only public means of transporta­
tion the residents of the possible trolley­
less territory are beginning to show 
real concern. Gardner, one of the prin­
cipal centers of the system, has asked 
its City Council to take action to pro­
vide trallsportation for residents, Tem­
pleton residents complain the town will 
be hard hit by the suspension of the 
lines, storekeepers and patrons in Athol 
are disturbed, and in the other towns 
served by the railway there is a growing 
realization of what the loss of the trol­
leys will mean. 

The Northern Massachusetts serves 
far-flung territory, not very populous, 
it is true, but territory with a network 
of trackage that has knitted together 
a big section of the northern part of 
Worcester County. Even so, the facil­
ities afforded by the railway have been 
at the command of approximately 125,-
000 persons, if not more. Nevertheless, 
in this territory there lives the type of 
suburban resident who believes in the 
convenience, yes, and even the necessity, 
of the automobile. The discontinuance 
of the lines will be no great hardship 
to this class of patrons except possibly 
during the winter months. The auto­
mobile owning class, however, is re­
stricted in numbers. On the other hand, 
many daily wage workers will suffer 
who have not acquired the wherewithal 
for maintenance of motor cars. 

At Orange, one of the extremities of 
the line, there is not much call for 
transportation of workers. It' is a small 
town and few live sufficiently far from 
employment to find the trolley a con­
venience. It is, however, a necessity 
in travel to other towns. Starting there, 
the line runs to Athol, another thriving 
manufacturing town, spread out more 
and with greater need for adequate 
transportation facilities. This branch 
was formerly the Athol & Orange Street 
Railway. At one time, the travel be­
tween Athol and Orange was heavy. 

The largest center beyond Athol for 
the Northern Massachusetts is Gardner, 
a city of population estimated at close 

to 20,000. Big chair factories and other 
industries abound. While the working 
forces at Gardner are recruited largely 
within the city, the suburban territories 
send no small number of laborers. 
Gardner has two central villages and 
the travel between them is heavy. It 
has more modern stores than have sur­
rounding towns and over the weekends 
draws throngs of shoppers, many of 
whom have found the trolley a neces­
sity. The shopkeepers are the persons 
who really are worried at the passing 
of the trolley. They fear it will affect 
business, but are hoping there will come 
a way to meet the emergency. 

Gardner is the center for the lines 
that pass through Templeton and its 
villages, where are virtually no trading 
centers. From Gardner there is also a 
branch that runs to Winchendon, an­
other large town, the residents of which 
find the trolley very useful in traveling 
to the larger trading centers. There 
is a summer park between Winchendon 
and Gardner, maintained by the railway, 
that enjoys large patronage. 

From Gardner the Northern Massa­
chusetts main line runs through West­
minster and into West Fitchburg, con­
necting with the lines of the Fitchburg 
& Leominster Street Railway. Fitch­
burg is an industrial city of 43,000 with 
up-to-date stores. It is the objective of 
residents living in towns and cities to 
the northwest, the very territory which 
the railway serves. 

No HELP FROM STEAM LINES 

The railroads offer nci avenue of es­
cape to the residents confronted with 
the prospects of losing the trolley. 
There is passable steam service between 
Gardner and Fitchburg, but that is the 
extent of the railroad convenience of­
fered. Between the other towns and 
cities now served by the trolley trains 
are few and far between and offer little 
inducement for travel by that means. 
They have not been a convenience and 
in many of the towns the railroad sta­
tion is an impossible distance from the 
main village. 

Other inconveniences are threatened. 
Three of the post offices, Templeton, 
East Templeton and Otter River, all 
receive mail by trolley. The accom­
modating trolley has also carried books 
between the branch libraries. Students 
attending the hi"gh school in Baldwin­
ville, one of the villages of Templeton, 
are transported by trolley, as are many 
children attending elementary schools. 

Residents of Templeton, overlooking 
their own patronage of the bus, place 
the blame for the predicament of the 
trolleys on the selectmen and the Gard­
ner City Council. They declare the 
decrease of the trolley receipts is mainly 
due to issuance of jitney licenses. 

In fact, Templeton is taking the trol­
ley passing more to heart than most 

of the towns. Leading residents fear 
the discontinuance will seriously hurt 
the few industries in its various villages 
as virtually all of the manufacturing 
plants get their fuel by way of the 
trolley. The discontinuance of such 
service will mean a long haul of coal 
as well as increased expense. 

At a meeting in Athol on Nov. 
26 it was voted to institute steps 
for the purchase of the section of the 
Northern Massachusetts Street Railway· 
running between Athol and Orange, 
with a view to maintaing this line in 
operation after retirement of the 
Northern Massachusetts on Dec. 31. A 
committee composed of representatives 
of the two towns was appointed to 
canvass for subscriptions for the pur­
chase of the line. Although sentiment 
favored the electric railway, a proposal 
has been made to put on several buses 
between the two towns. 

Gardner's next move is, perhaps, the 
most eagerly awaited, for the trolley 
abandonment will be of direct concern 
to a larger number of people there 
than any other place. Already experts 
from a bus company are preparing a 
survey and report for the installation 
of a permanent bus line to take care 
of every possible transportation need. 
There are buses now in operation be­
tween some sections of the city drawing 
their chief patronage from the workers 
in the factories. There is no dearth of 
taxicabs operating almost on a jitney 
fare level between the Gardner railroad 
station and the center of the city known 
as West Gardner. They claim patron­
age is encouraging. 

The only possibility of Gardner re­
taining permanent railway service is 
for the city or private interests to take 
over a part of the corporation's lines 
and operate them. This possibility is 
considered remote. 

SIMILAR SITUATION ON CONNECTICUT 
VALLEY LINE 

Judge Decourcey of the Massachu­
setts Supreme Court on Nov. 16 ordered 
a decree entered directing D. P. Aber­
crombie, receiver for the Connecticut 
Valley Street Railway, to cease oper­
ating all lines of that system by March 
1, 1924. The receiver is empowered to 
issue $10,000 on a receiver's certificate 
to pay bills. Petitions for foreclosure 
of mortgages on lines of the Amherst 
and Turners Falls divisions have been 
filed. The court advised attorneys to 
confer concerning the sale of the com­
pany's properties and report to the 
court. 

The Northampton Chamber of Com­
merce has considered how to keep the 
line from Northampton to Amherst 
in operation, and it is hoped that the 
Holyoke Street Railway will take over 
that line and also the line running from 
Northampton to Hatfield, operating 
these lines and allowing the section 
farther north, through Whately and 
Deerfield to Greenfield, to be discon­
tinued. It seems probable that the serv­
ice between Greenfield and Turners 
Falls will be replaced with a bus service. 
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Rental the Question-Report 
Praises P. R. T. Activities 

After making a study of transit de­
velopment in Philadelphia and the 
question of what rentals the Philadel­
phia Rapid Transit Company should 
pay, the transit committee of the Real 
Estate Board recently submitted a re­
port saying that the issue, so far as 
new lines are concerned, is up to the 
new administration. 

The report states that the size of 
the transit property the city will build 
depends on the amount of rent the 
Philadelphia Rapid Transit Company 
can afford to pay. This in turn re­
solves itself into the question whether 
it jg better for the city to build a small 
transit property. to . serve a compara­
tively small number of people with 
rapid transit and get a high rent, or 
whether it is better for the city to 
build a larger transit property supply­
ing rapid service to greater numbers 
and accepting a lower rental, but get­
ting the additional interest on the in­
vestment through increased real estate 
values. In the opinion of the Real 
Estate Board's committee that is the 
question that will have to be settled in 
working out an operating agreement. 

The report reviews the activities of 
the company during the present year 
in the matter of track extensions and 
new equipment saying that the com­
pany spent more this year than in any 
other year in this respect. Horace Gros­
kin, chairman of the committee, said 
that this was proof that the Philadelphia 
Rapid Transit Company had not only 
kept faith with the worker in higher 
wages and with the stockholder in divi­
dends, but also with the people of Phil­
adelphia in the matter 'of service. 

Removal of Part of New York 
Elevated' Suggested 

Julius Miller, Borough President of 
Manhattan, has proposed that the Sixth 
Avenue elevated structure he torn down 
and that a subway ·be constructed along 
its route without incurring the obliga­
tion of one cent on the city. His sug­
gestion was contained in a communica­
tion to the Board of Estimate. Mr. 
Miller set forth that owners of prop­
erty amounting to $20,000,000 along the 
proposed route from the Battery to 
Fifty-ninth Street had agreed to sub­
mit to an assessment to bear the cost 
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l\laln Entrance at ,vllson and Broa,lway to New Uptown Station, Chicago 

of removing the elevated and building 
the subway, which is estimated at about 
$25,000,000. He expressed the hope 
that the owners of all of the property 
involved, which totals about $260,000.-
000, would agree to the project. 

At an assessment of one-tenth of the 
value of the property, Mr. Miller 
pointed out, the financial burden would 
be lifted from the city and shifted to 
those whose property would benefit. 
He also proposed that the assessment 
be spread over ten years, which would 
result in a 1 per cent assessment a year. 

Mr. Miller brought his plan up at 
this time because the Board of Estimate 
had called a public hearing on Dec. 14 
on relocating the columns of the Sixth 
Avenue elevated structure. He has al­
ready asked the Corporation Counsel 
to frame a bill giving the city' the 
right to go ahead with his project. 

Orders Physical Connection 
in Tulsa 

The Oklahoma Corporation Commis­
sion has issued an order requiring the 
St. Louis-San Francisco Railway and 
the Sands Springs Railway to make 
physical connection with the Oklahoma 
Union Railway at Tulsa so as to facili­
tate the handling of freight in carload 
lots and less over the lines of the Okla­
homa Union Railway. The Oklahoma 
Union Railway operates an electric in­
terurban line between Tulsa and Kiefer, 
Okla., a distance of 18.84 miles. 

New Uptown Electric Station 
in Chicago 

The Chicago Elevated Railroads -and 
the Chicago, North Shore & Milwaukee 
Railroad have augmented the station 
facilities at Wilson Avenue, formerly 
laid out primarily to serve the elevated, 
by the construction of a new depot 
underneath the elevated structure. 
The new station is of quite imposing 
appearance, both inside and out. It is 
located on the north side of Wilson 
Avenue at the intersection with Broad­
way, which is at the center of the up­
town district on the North Side. It 
will serve the through passengers of 
the North Shore line and the Evanston 
division of the elevated .. Local pas­
sengers from and to Wilson A venue 
will be handled from the station on the 
opposite side of Wilson Avenue, and 
therefore the local and through passen­
ger business will be separated. 

The building is of brick and tile 
construction with terra cotta facing. 
The interior is decorated with art 
marble for flooring and side walls up to 
the height of the wainscoting. The 
grand staircase leading up to the track 
level is exceptionally attractive and 
provides a generous passageway for 
passengers. The total cost of the 
building, including the cost of remov­
ing the building which previously occu­
pied this site and was owned by the 
elevated railroad, was approximately 
$200,000. 

The ,vaitlng Room Facilities Are Pleasing In Appearance 
and Generous 

The Grand Stairway Leading to the Platform Above; Ticket 
nooths and Comfortable Waiting Benches Near By 
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Wages Advanced 1.65 Cents 
in Philadelphia 

As was reported in the ELECTRIC 
RAILWAY JOURNAL, issue of Dec. 8, the 
Philadelphia Rapid Transit Company 
has granted a wage increase to its 
trainmen, effective Jan. 1, 1924 amount­
ing to about 1.65 cents an hour over 
the 1923 average scale. Under the new 
agreement the men will receive 67½ 
cents and of that 2½ cents will go into 
the dividend fund. At the end of the 
year each employee will be credited 
with 10 per cent of his year's earnings. 
The new basic rate is placed at 65 cents 
and with the 10 per cent wage dividend 
it will amount to 71.5 cents. In 1923 
the average rate has been 63.5 cents 
with a 6.35 wage dividend. Employees 
of the Philadelphia Rapid Transit Com­
pany are paid by agreement according 
to the average paid in Cleveland, Chi­
cago and Detroit. The increase in­
volves an outlay of approximately 
$550,000 to the company. 

Discussing the wage matter Presi­
dent Dunbar said: 

At the beginning ot 1923 the wage based 
on the trainmen's 62.5 cents per hour was 
thought to be as high as wages would go. 
This, with a 10 per cent co-operative wage 
dividend thereon, was considered possible 
ot accomplishment. When the three-city 
average wage brought up to 64 cents an 
hour on May 1 the wage dividend was still 
thought possible ot accomplishment, but 
when the three-city average went to 67.5 
cents June 1 It was at once seen Impos­
sible to pay this large Increase and In addi­
tion pay a 10 per cent co-operative wage 
dividend. 

Upon the explanation being made that 
the continued purchase ot P. R. T. stock 
tor the workers' account depended upon 
the payment ot the full 10 per cent wage 
dividend, all employees at once agreed that 
the equivalent -ot 3.5 cents per hour should 
be deducted from the three-city average 
wage, to which they were entitled, and 
paid to the trustees ot the wage dividend 
fund, the wage ot 64 cents per hour being 
thereby continued. 

President Dunbar referred to Mr. 
Mltten's desire to have the basic wage 
at 65 cents an hour. He said that the 
company, however, would have to make 
up the $50,000 which it was short in 
the full earning of the present year's 
$1,850,000 wage dividend, but that even 
with that in mind he strongly approved 
increasing the basic wage to 65 cents 
and endeavoring to earn and pay a 10 
per cent co-operative wage dividend 
during 1924. 

Rockford Traction Applies Again 
for Franchise Grant 

The Rockford City Traction Company 
has made a second application to the 
City Council of Rockford, Ill., for a 
franchise grant. The last franchise ap­
plication was voted down in a referen­
dum on Dec. 12, 1922. In the present 
application the company proposes not 
to pay for any new paving or repaving 
of any street upon which its tracks are 
now or shall later be laid. It proposes, 
however, to pay for repairs to pave­
ments within the length of its cross 
ties, with such materials as may be 
ordered by the City Council. 

With the exception of the paving 
clause the franchise application is prac­
tically the same as the original one, in­
cluding the rate of fare, double tracks 
on Seventh Street, relaying of rails 
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on State Street in business districts 
and extension of lines to city limits on 
East State Street and to Black Haw~ 
Park on Fifteenth Avenue. 

The new traction application makes 
no provision for a referendum. Early 
action on the franchise application by 
the Council is expected. 

The company's franchise expired on 
Oct. 3 last, and the company has been 
operating since that time on a special 
permit granted by the Council. 

Would Compel Railroad to Halt 
Cars at Crossing 

A hearing was held before the Public 
Service Commission on Dec. 5 on a 
complaint filed by the State Bureau of 
Highways against the Hudson Valley 
Railway, Glens Falls, N. Y., asking 
that the crossing at grade at the 
Waterford-Mechanicsville county high­
way and said company's railway shall 
be protected. The crossing in question 
is located immediately north of Water­
ford on the highway leading from 
Albany, Troy' and Cohoes to Saratoga 
and points north. The highway will be 
reconstructed next season. The State 
Highway Bureau at the hearing asked 
for an order directing the cars of the 
railway to come to a dead stop before 
crossing the highway. It was shown 
that there are nineteen passenger trol­
ley cars and four express cars that 
cross this highway daily, together with 
about 1,500 automobiles. The auto­
mobile traffic will be heavier when the 
highway is rebuilt of concrete. 

The decision of the commission will 
be announced later and will be received 
with more than ordinary interest, as 
the request itself "to bring transporta­
tion to a stop before crossing a high­
way" marks a departure from the ac­
~epted practice of a railway crossing a 
highway, almost since the inception of 
the railway itself. 

Recent Booklets Furnish Excel­
lent Examples of Publicity 

Three examples have recently been 
presented of real efforts by utilities to 
tell their story to the public through 
the printed page. The corporations 
issuing the booklets are the Public 
Service Corporation of New Jersey, the 
Middle West Utilities Company and 
the United Light & Railways Company. 
The Public Service booklet is one of 
eighty pages. It covers the twenty­
year period of the company from 1903 
to 1923. Twenty years of real service 
furnishes the text. More than 60,000 
copies of the booklet have been dis­
tributed. The Middle West booklet is 
one of sixty-four pages. It is entitled 
"Essential Service in Fifteen States." 
The United Light & Railways has 
seized upon the results secured by it 
during the year 1922 to t ell its story. 
This is essentially ·an annual report, 
but it is excellently arranged and has 
been made most readable by the presen­
tation of considerable material not until 
recent years regarded as suitable to be 
introduced into such matter of fact 
affairs as an annual report. 

Full Operation Restored in 
Saginaw 

Full operation has been restored by 
the Saginaw Transit Company, Sagi­
naw, Mich. It is believed that in thiil 
respect a record has been established. 
It was on Sept. 26 that the car shops 
were opened and repairs to equipment 
started. New switches were laid, track 
and overhead repairs made. Cars were 
made ready for operation, and twenty­
five buses were ordered. Twenty are at 
Saginaw and in service. Thirty-two 
street cars are at present available for 
service. 

During the first month's operation 
with competition from jitneys and only 
25 per cent of the equipment in use, 
the company carried 466,800 passengers. 
Of these, 393,307 were revenue passen­
gers, 73,027 transfer pasengers and 
466 rode on passes. On Dec. 8 the com­
pany carried nearly 30,000 revenue 
passengers. This is much better busi­
ness than was expected, Charles S. 
Kressler, general manager of the com­
pany, said. 

The company has ninety-two oper­
ators, nearly all of whom knew little or 
nothing about street· car or bus opera­
tion prior to Nov. 1. 

The return of street cars has caused 
a traffic problem. The City Council 
wants two men on the double-truck cars 
to facilitate loading and unloading. 
Mr. Kressler says this means receiver­
ship for the company. He advocates 
the construction of loading docks in 
the business district to relieve -the 
congestion. The Council will probably 
follow his suggestion. 

Maine Company Seeks Relief 
from Reconstruction Order 

The Public Utilities Commission of 
Maine will hear the appeal of the 
Androscoggin & Kennebec Railway, 
Lewiston, from certain regulations and 
requirements made by the municipal 
officers of Brunswick relative to the 
reconstruction and resurfacing of Main 
Street in that town. The regulations 
ordered the railway to reconstruct a 
certain portion of Main Street and stip­
ulated that the expense of resurfacing 
the track location should be paid by the 
company, and the expense of the ce­
ment surfacing of the remainder of the 
street should be assumed and borne by 
the town of Brunswick. It is the con­
tention of the railway that the munici­
pal officers acted entirely beyond their 
authority, for it claims that about one­
half the total distance named in the 
order is entirely covered in, and con­
stitutes the subject matter of an order 
of the Public Utilities Commission, 
dated July 11, 1921, which is still in 
force and with which the town of 
Brunswick has neglected to comply. 
The company also maintains that the 
requirement that the company bear 
the entire expense is unjust and unrea­
sonable, and that the character and 
kind of paving and resurfacing ordered 
are unreasonably expensive and un­
necessary. 
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Railway Secures Injunction to Pre­
vent Discrimination. - The Waterloo, 
Cedar Falls & Northern Railway has 
been granted an injunction against the 
city of Cedar Falls, Iowa, restraining 
the city from enforcing an ordinance 
compelling buses to follow certain 
routes within the city limits. The road 
alleged discrimination by the City 
Council between buses operated as an 
adjunct to the railway between Cedar 
Falls and the Iowa State Teachers 
College on Normal Hill and buses oper­
ated by a rival company. 

Franchise Granted.-The franchise of 
the Tri-City Railway asking permission 

Hearing on Shawmut Branch.-The 
Public Utilities Commission by an act 
of this year's Legislature held a hearing 
recently to determine what price, not 
exceeding $1,000,000, the city of Bos­
ton should pay the New York, New 
Haven & Hartford Railroad for the 
tracks, roadbed and other equipment of 
the Shawmut Branch. The act provides 
for the purchase by the city of the 
Shawmut Branch in connection with the 
new rapid transit extension in Dor­
chester, which, it is estimated, will cost 
about $4,000,000. This extension has 
been referred to previously in these 

columns. Attorney Joseph P. Lyons, 
assistant corporation counsel for the 
city, who attended the hearing, said 
the city in financing the project would 
make a profit because the act provided 
that the Boston Elevated, which is to 
use the tracks, shall rent the property 
from the city and shall pay one-half of 
1 per cent more than the city pays in 
interest on the bonds, this amount to 
be placed in sinking funds and used to 
pay off the bonds. The city, according 
to Mr. Lyons, would therefore ulti­
mately get its money back and still 
own the branch. 

to operate its cars into Milan, Ill., with- I 
out further hindrance was granted IIIII T. C. Roderick, general manager of the 
Illinois division, by the Milan village 
board of trustees in session. The fran- _- _.­
chise is for twenty years. 

Foreign News 
1~111 

Elevated Will Be Continued.-Con­
trary to statements early in 1923 that 
the Public Utilities Department of 
Seattle planned to abandon the munic­
ipal elevated railway paralleling the 
waterfront, Superintendent of Railways 
D. W. Henderson states that the ele­
vated will be continued in use, as at 
pres~nt. In order to reroute the cars 
so as to abandon the elevated, it would 
be necessary to build a long trestle, 
an expensive structure for which the 
Seattle Municipal Railway has no 
funds available at present. 

Must Explain Failure to Build.-The 
Wisconsin Railroad Commission, con­
cerned at the thirteen years' delay of 
the Milwaukee Western Electric Rail-
way to begin construction of its pro­
posed electric railway from Milwaukee 

Progress Slow on Central 
American Property 

During 1922 some progress was made 
on the Government railway (Ferro­
carril de los Altos) to connect Quezal­
tenango with the International Rail­
ways of Central America at San Felipe. 
Work was begun on this railway several 
years ago, but because of the war, the 
difficult engineering problems involved, 
and heavy construction costs, progress 
has been very slow. The motive force 
is to be electricity. The electric equip­
ment and railway material are being 
purchased in Germany. 

Trolley System as Auxiliary 
in Salvador 

to Beaver Dam and from Sussex to It is proposed to install a trolley 
Waukesha, has requested executives of system to replace the storage-battery 
the company to appear before the com- cars now running on the main line of 
mission at a hearing to present facts, the International Railways of Central 
plans and other data involving the America, Salvador Division. This trol­
building of this line. Certificates ley system will be used merely for 
granting permission to begin construe- trips through the main streets of the 
tion and operation of the line were city of San Salvador to and from the 
issued in 1910. ~ station. 

Would Reconsider Roof Erection.-
The City Council of Youngstown re­
cently passed and later voted to re­
consider a resolution authorizing the 
Pennsylvania-Ohio Electric Company to 
increase its capital stock to permit the 
erection of roofs on the loading plat­
forms in Central Square. Council Pres­
ident Backus announced that he had not 
signed the ordinance because he be­
lieved it contained no provision for a 
decrease in capital stock if later the 
platforms should be removed. Commis­
sioner Engle added that according to 
the franchise such increases remain per­
manent. The amount involved is $3,000. 

Will Investigate Accidents.-John P. 
Stouch, former city commissior,er and 
city controller, has been named as in­
vestigator of accidents, in the claims 
department of the Altoona & Logan 
Valley Electric Railway, operating in 
Altoona, Tyrone and Hollidaysburg. 
The position is a newly created one. 
Mr. Stouch will investigate all reports, 
taking over that branch of the work 
handled br Attorney Samuel B. Hare. 

Electrification Progress in 
London District 

Electrification plans of the Southern 
Railway of England are· progressing 
and construction work is now being be­
gun. This company is a consolidation 
ur.der the railways act of 1921 of the 
London & Southwestern Railway, the 
London, Brighton & South Coast Rail­
way and the Southeastern & Chatham 
Railway. Each of these companies had 
electrification schemes for its suburban 
lines leading out of London, the first 
two for extensions and the Southeast­
ern for an initial installation. 

The accompanying map shows the 
extent of the electrification ordered. 
On the southwestern section, formerly 
the London & Southwestern Railway, 
plans have been approved for the ex­
tension of the electrification to Guild­
ford and Dorking. This work, along 
with that on the other sections, will 
cost about £5,000,000, and it is intended 
that it will be completed by the end 
of 1925. The arrangements will pro-

vide for carrying· on the electrified lines 
200,000,000 passengers per annum. 

Altogether the Southern Railway 
now has 85 miles of route and 248 
miles of track of electrified lines. This 
will be increased to 145 miles of route 
involving 358 miles of single track. 

The following figures give the esti­
mated cost of the electrification. 

LONDON, BRIGHTON & SOUTH 
COAST SECTION 

Line equipment ..........••• ...• £276,600 
Motors and trailers. . . . . . • . . . • . . . 39 5,000 

SOUTHEASTERN SECTION 
Cc,nductors and rails ••.....••...• £786,000 
Electric equipment of rolllng stock. 736,000 
Substations a nd d.c. feeders ••....• 720,000 
Conductor rails and track bonding. 515,000 
Electric light and supply system .• 200,000 
High-tension feeders ..••........ 315,000 
Repairs to stations .•..•..••.•. .. 300,000 
New car sheds ..........•.....••. 100,000 
Repair and Inspection shops ..•... 110,000 
Signaling, permanent way, drain-

age, etc. • ............•.••.... , 324,000 

SOUTHWESTERN SECTION 
Extension to Guildford and Dork-

Ing •....•..•..•••....•...•.... £840,000 

The "Underground" Extension 
to Hendon 

The London Electric Railways has 
opened its extension from Golders 
Green to · Henden, Central, together 
with an intermediate station at Brent. 
The new portion of railway is 1.63 
miles in length. The work includes, 
in addition to the two new stations at 
Brent and Hendon, an enlargement of 
the Golders Green Station, a fine girder 
bridge across the Golders Green Road, 
and a viaduct, 30 ft. high, over the 
River Brent. An extension, 3.05 miles 
in length, is also under construction 
forward to Edgware, with intermediate 
stations at Colindale, 1.31 miles, and 
at Burnt Oak, 2.21 miles from Hendon. 
From the terminus at Edgware to that 
at Clapham Common will be 16.44 
miles, which will be covered, without 
any change of carriage, in 49 minutes. 

Line Under Construction 
in Bolivia 

An electric line in Bolivia, 56 miles 
in length, is under construction. It will 
extend from the town of Cochabamba 
toward Chemore. 
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Reorganization Affairs 
Reviewed 

Committees Representing Kansas City 
Railways Holders Issue Appeals 

and Consider Prospects 

A circular dated Dec. 8 has been ad­
dressed to the noteholders of the Kan­
sas City Railways to inform such 
holders regarding the status of affairs 
of the Kansas City Railways. Accom­
panying the circular is a preliminary 
report of the reorganization committee. 
It is explained that the reorganization 
committee was formed recently through 
action taken by the committee repre­
senting the noteholders and by the com­
mittee representing holders of first 
mortgage bonds. 

The membership of this committee 
is composed as follows: Melvin A. 
Traylor, president of the First Trust & 
Savings Bank, Chicago, chairman; 
H. L. Stuart, Halsey, Stuart & Com­
pany, Inc., Chicago; J. K. Newman, 
Newman, Saunders & Company, Inc., 
New York; J. F. Downing, president of 
the New England National Bank, Kan­
sas City, Mo., and P. W. Goebel, presi­
dent of the Liberty National Bank, 
Kansas City, Mo., and the Commercial 
National Bank, Kansas City, Kan. 

COMMITTEE REPORTS PROGRESS 

The reorganization committee ex­
plains that it is doing everything pos­
sible to expedite reorganization. It 
says that it has made a tentative set­
tlement of the litigation, controversies 
and claims arising as a result of per­
sonal injuries and damages prior to the 
receivership, This settlement contem­
plates tha't a plan of reorganization 
will be submitted in the near future for 
approval by the various security holders 
and other creditors. The committee 
says, however, that in the event an ad­
justment of the vari-ous claims against 
the company is not secured the first 
mortgage upon the property will be 
foreclosed. 

So far as the operation of the prop­
erty is concerned, the committee ex­
plains that for the first ten months of 
1923 the total income from all sources 
was practically the same as for the 
similar period of 1922. Net earnings, 
however, showed an increase. Revenue 
passengers for the first ten months of 
1923 numbered 112,436,921, as compared 
with 112,325,578 for the first ten 
months of 1922. In view of the very 
intense jitney competition at the com­
mencement of the receivership, the 
elimination of the jitney as a factor in 
transportation at Kansas City is re­
garded as a very important accomplish­
ment. 

On Dec. 7 the holders of the second 

mortgage bonds, Series A and B, of the 
Kansas City Railways were addressed 
in regard to the affairs of the company. 
At the suggestion of a number of 
holders of these bonds a committee has 
been organized consisting of Eugene 
V. R. Thayer, New York, chairman; 
Frederick J. Horne, vice-president of 
the New York Trust Company, and 
H. P. Wright, H. P. Wright Investment 
Company, Kansas City. 

The original protective committee 
represented all issues of the funded 
debt. As the circular to the holders 
of the second mortgage bonds explains, 
there were apparent certain conflicts of 
interest between the issues of securities 
represented with the effect that the 
protective committee found it advisable 
to discontinue representing the bond­
secured notes and the second mortgage 
bonds. The original committee, changed 
somewhat as to personnel, continued to 
represent the first mortgage bonds. 
A separate committee was formed to 
represent the noteholders. No com­
mittee was formed at the time to repre­
sent the second mortgage holders. In 
making its plea for deposits the com­
mittee representing the second mort­
gage holders said: 

Recently, in anticipation or a reorganiza­
tion, the committees representing the first 
mortgage bondholders and the secured note­
holders appointed from their number a 
joint reorganization committee. This com­
mittee has entered Into negotiation with 
various classes or creditors claiming prior­
ity, Including the personal Injury judgment 
creditors and claimants, in an attempt to 
work out an amicable solution or the con­
troversies and accomplish a reorganization 
without the delays and expense Incident 
to final judicial determination or the Issues 
involved in the litigation. Conditional 
agreements have been arrived at between 
certain of the interests. The court has 
indicated a desire, and It Is obviously essen­
tial, that representatives or the second 
mortgage bondholders be constituted and 
empowered to negotiate and, If found ad­
visable, conclude amicable agreement with 
reference to the second mortgage bonds, 
or. as an alternative, to continue the liti­
gation If need be. 

As has been indicated previously in 
the ELECTRIC RAILWAY JOURNAL, the 
court has set Dec. 27 as the day for 
hearing and passing upon such agree­
ments as may have been made between 
the various claimants and has stated 
that, in the event substantial progress 
toward amicable adjustment has not 
been made at that time, the matter 
will be set down for judicial determina­
tion on Jan. 7. 

Receiver's Duties Extended 
A. L. Reynolds, general manager of 

the Washington-Virginia Railway, has 
been appointed receiver for the property 
of the company in the District of 
Columbia by Justice Hitz in the District 
Supreme Court. Mr. Reynolds had pre­
viously been appointed receiver for the 
company in Virginia by Judge Brent in 
Circuit 9ourt at Fairfax. 

Provides for Expansion 
United Light & Railways Company 
Arranges for Larger Capitalization 

-Special Dividends Declared 

Changes in the corporate structure 
of the United Light & Railways Com­
pany, Grand Rapids, Mich., to ~ro­
vide for prospective growth and de­
velopment have been announced. 

At the present time the combined 
debt and capital stock of the company, 
at face value, total $55,917,253, the 
capitalization of outstanding stock of 
the United Light and subsidiary com­
panies in the hands of the public 
amounting to $23,120,453 and the fixed 
debt totaling $32,796,800. The new 
capitalization will be "substantially 
larger," it is announced. 

The c01 porate title of the new com­
pany will be the United Light & Power 
Company. It will be organized under 
the laws of Maryland. The present 
cc,mpany is a Delaware -corporation. 
Elimination of inheritance taxes for 
non-resident stockholders, issuance of 
stocks of no par value, and distribution 
of more profit.able securities to stock­
holders are listed as some of the major 
advantages of the new plan. 

All of the assets of the old company, 
subject to mortgage liens and indebt­
edness, will be sold to the new United 
Light & Power Company, and the secu­
rities of the latter will be distributed 
in equitable proportion, according to 
classes and preferences, to the stock­
holders of the United Light & Railways 
Company, the present corporation. 

It is announced in the same connec­
tion that the old company will acquire 
in the near future all of the common 
capital stock of the Iowa Electric 
Power Company, which will construct, 
own and operate a large power plant 
on the west bank of the Mississippi 
near Davenport, Iowa. Erection of this 
power station has already been an­
nounced in this publication. 

The Grand Rapids, Grand Haven & 
Muskegon Railway, the Mason City & 
Clear Lake Railroad and the Tri-City 
Railway are among the railways con­
trolled by the company. 

DIVIDEND DECLARATIONS ANNOUNCED 

At a meeting of the board of direc­
tors of the United Light & Railways 
Dec. 6 the regular quarterly dividend of 
H per cent was declared on the first 
preferred stock of the company, pay­
able Jan. 2. 

There was also declared the regular 
quarterly dividend of U per cent on the 
participating preferred stock of the 
company, payable Jan. 2. A special 
dividend of one-quarter of 1 per cent 
on the participating preferred stock, 
payable Jan. 2, 1924, was declared at 
the board meeting which was held on 
March 8 last. 

There was also declared the regular 
quarterly dividend of 1¼ per cent and 
an extra cash dividend of three­
quarters of 1 per cent on the common 
stock of the company, payable on Feb. 
1, 1924, to common stock holders. 
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Selling Stock Part of Employee's 
Job in Quincy and Peoria 

All divisions of the Illinois Power & 
Light Corporation, Chicago, are ac­
tively engaged in the campaign for 
selling the 7 per cent preferred stock 
which is being offered only in the State 
of Illinois. Large cards advertising 
this stock will be placed in the inter­
urban cars, and folders describing thP. 
stock and how it may be purchased 
will be carried in all the cars. The 
cars in Peoria and Quincy are now 
carrying . front-end banners reading 
"7 37/100 per cent with Safety-Ask 
the Conductor." Here it is that the 
conductor has the advantage of ex­
plaining in detail how it is possible to 
invest in the preferred stock of the 
Illinois Power & Light Corporation on 
a basis that gives a liberal and regular 
rett1rn. In many cases, according to 
"Current Topics," the official publica­
tion of the company, sales of stock have 
been traced directly to the conductor. 
This method of advertising is being used 
in Peoria and Quincy first, as these 
divisions furnish transportation service 
only and the employees there do not 
have the advantage of talking to their 
customers over the counter as do the 
employees of the electric and gas prop­
erties. Employees of the Illinois Power 
& Light Corporation are still privileged 
to buy its 7 per cent preferred stock on 
the same basis that has prevailed since 
the stock was first offered. Up to the 
present time about 61 per cent of the 
members of the company family are 
owners of the securities of their com­
pany. 

Increase in Passengers Carried 
in Baltimore 

The Industrial Bureau of the Board 
of Trade, Baltimore, has issued a re­
port showing the number of passen­
gers carried by the United Railways & 
Electric Company, Baltimore, for the 
first ten months of 1923 as compared 
with the corresponding period of 1922. 
The report follows: 

1923 1922 
First six months .... 119,847,962 11 5,160,811 
July ..•.. ... ....•• 19,701,606 19,653,996 
August .. ... . •. .. . • 19,377,492 19,379,492 
September •........ 19,143,158 19,346,983 
October . .......... 20,5 86,863 20,360,456 

198,657,081 193,901,738 

Interurban Reorganization in 
Michigan Completed 

Reorganization of the interurban 
system connecting Jackson, Lansing, 
Battle Creek and Kalamazoo, Mich .. 
has been completed, according to an­
nouncement made on Dec. 10 by thP. 
reorganization committee. The system 
was formerly owned by the Michigan 
United Railways, which went into re­
ceivership in December, 1922. Former 
holders of the bonds of the Michigan 
United Railways are receiving under 
the reorganization plan $500 facP. 
amount of the bonds of the new com­
pany and $600 par value of its Clas~ 
A preferred stock for each $1,000 face 

amount of the old bonds. Holders of 
debentures and preferred stock of the 
predecessor company are entitled to 
participate in the issue of Class C pre­
ferred stock of the new company. 

As has been indicated before in thP. 
ELECTRIC RAILWAY JOURNAL, John F. 
Collins, the Federal receiver, will be 
operating manager of the Michigan 
Electric Railway, the successor com­
pany. 

Auction Sales in New York 
At the public auction rooms of A. H. 

Muller & Sons there were sold on Dec. 
12 the following securities: 

200 sha res of T ennessee E lectric Power, 
second pre ferred, $4 7 per sha r e. 

$55,000 of Boise & Interurban Railwa y 
first mortgage 5 per cent gold bonds, $1 00 

lot200 s hares Interborough Consolida t ed, $1 
10\oo shares Interborough Consolidated 
Corporation, preferred, $7 lot. 

Court Suggests Settlement of Mort­
gage Liens.---Judge Moynihan in the 
Circuit Court at Detroit, Mich., has 
handed down a decision that an alloca­
tion of responsibility between the city 
and Detroit United Railway must take 
place for the purpose of settling a 
$5,000,000 mortgage executed by the 
railway with a number of trust com­
panies Jan. 24, 1922. The mortgage is 
one of a number of liens on the city 
lines of the Detroit United Railway 
when the latter were purchased by the 
city. Judge Moynihan invited attorneys 
for the city and the company to come 
before the court and agree to an 
equitable solution of the difficulty. 

Loss Sustained.-The Dubuque Elec­
tric Company, Dubuque, Iowa, in the 
operation of its traction lines sustained 
a loss for operations during 1922 and 
1923. Although figures show a book ' 
profit depreciation, replacement and 
other costs have not been figured. Ac­
cording to the report, the gross oper­
ating revenue in the rai'lway depart ­
ment for the twelve-month period ended 
Oct. 31 last, was $368,392, with total 
operating expenses of $357,150. 

Receh-er Appointed.-Fred Alderman 
has been named receiver for the Hock­
ing-Sunday Creek Traction Company, 
Nelsonville, Ohio. Mr. Alderman is an 
Athens, Ohio, banker. 

More Lighting Properties Taken Over 
by Chicago Interests.-Properties of 
ten operating Missouri public utility 
companies in the central part of the 
state have been acquired by the newly 
organized Missouri Power & Light 
Company, Mexico, Mo., the common 
stock of which is owned by the North 
American Light & Power Company. 
The North American Light & Power 
Company is closely associated with the 
Illinois Power & Light Corporation in 
the ownership and management of pub­
lic utility properties in Illinois, Mis­
souri Iowa Kansas, Nebraska and 
Oklahoma. ' Another Illinois public 
utility property, that of the Monmouth 
Public Service Company, Monmouth, 
Ill., has been purchased by the Illinois 
Power & Light Corporation. 

Another Hearing on Abandonment.­
A further hearing will be held before 
Commissioner Pooley at Buffalo on Dec, 
17 in the matter of the application 
of the International Railway for ap­
proval of a declaration of abandonment 
of part of its line in Niagara Falls. 

Faces New Problem.-A new prob­
lem in finance confronts the Boston 
Elevated Railway. Having taken over 
the West End Street Railway, which 
formerly constituted the surface lines as 
distinct from the elevated lines of the 
company, it is now trying to fund some 
of the indebtedness and encounters a 
peculiar limitation. Under the laws of 
Massachusetts the Elevated can issue 
bonds equal to the stock plus the pre­
miums paid into the treasury in con­
nection with the sale of stock; but now 
it develops that the Elevated cannot 
issue bonds against the premiums that 
were paid in connection with the issu­
ance of West End Street Railway stock. 
In the early days of railway operations 
in Boston hig,h premiums were paid for 
both Elevated and West End stock, 
and if the Elevated today were per­
mitted to take advantage of the West 
End premiums it could issue new bonds. 
The Elevated board of public trustees 
has petitioned the Legislature for legis­
lation to remedy this situation. 

Elected to Executive Board.-Travis 
H. Whitney, the Transit Commission 
representative on the board of directors 
of the Brooklyn-Manhattan Transit Cor­
poration, has been elected a member of 
the corporation's executive committee. 

Extra Common Dividend Declared by 
Canadian Road.-The Ottawa Traction 
Company, Ottawa, Ont., has declared 
an extra dividend of 2 per cent in addi­
tion t o the regular quarterly dividend 
of 1 per cent, both payable Jan. 2, to 
stock of record Dec. 15. The stock is 
all of one class. 

Mortgage Gold Bonds Offered. - A 
syndicate, headed by Harris, Forbes & 
Company, New York, N . Y., is offering 
$8,500,000 of the Northern States 
Power Company first 'lien and general 
mortgage gold bonds, known as series 
A 6 per cent. The bonds are offered at 
97½ and interest, yielding about 6.20 
per cent. They are dated Nov. 1, 1923 
and are due Nov. 1, 1948. Upon com­
pletion of the present financing the 
company will control practically all of 
the common stock of the Wisconsin­
Minnesota Light & Power Company. 

Foreclosure Action Against Inter­
urban A verted.-Possible legal action by 
bondholders against the Oregon Electric 
Railway, operating in the Willamette 
Valley in Oregon, whose earnings have 
been below operating expenses, has 
again been averted by the announcement 
of the parent company, the Great North­
ern and the Northern Pacific, that the 
semi-annual interest due Nov. 1 on the 
$2,000,000 of outstanding 5 per cent 
first mortgage bonds would be paid. 
The bond interest is $50,000. The 
deficit for the current year is estimated 
by W. F. Turner, president of the 
Spokane, Portland & Seattle Railroad, 
the holding corporation, at $300,000. 
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Traffic and Transportation 

Startling Station Statistics 
More Than 53,000,000 Fares Collected 

at Times Square Station in New 
York in One Year 

The rapid transit traffic center of 
New York is for the first time at an 
uptown point. It has shifted to Times 
Square from Brooklyn Bridge during 
the past fiscal year. According to 
figures compiled by the Transit Com­
mission from the reports of traffic at 
the various stations on the lines of the 
Interborough and B.-M. T. systems, the 

·number of rapid transit f.ares collected 
at the Times Square stations went 
ahead of the number at the downtown 
traffic center by nearly 1,250,000. The 
figures just compiled are for the fiscal 
year ended June 30 last. 

The fares collected at the Times 
Square station during the year were 
53,835,135, as against 49,036,746 in 1922. 
At the Brooklyn Bridge center there 
were 52,613,113 passengers, as against 
51,758,609 the year previous. Thus 
Times Square, with a gain of 4,798,389 
passengers, forged ahead of the Brook­
lyn Bridge center, which gained only 
824,504 passengers. The Times Square 
figures, moreover, include the fare col­
lections only at the stations of the In­
terborough West Side subway and at 
the Broadway B.-M. T. stations, while 
at the Brooklyn Bridge the figures in­
clude collections for the Brooklyn ele­
vated lines at the City Hall station of 
the Second and Third Avenue elevated 
lines, at the Brooklyn Bridge station of 
the Interborough East Side subway and 
at the B.-M. T. terminal beneath the 
Municipal Building. 

Of the fares collected at Times 
Square, 34,678,063 represented traffic 
to the Interborough, and 19,157,072 to 
the B.-M. T. Incidentally, these figures 
show that these two stations are the 
largest from the standpoint of passen­
ger traffic upon either of the individual 
systems. The Interborough traffic rep­
resented an increase of 2,711,826, while 
that on the B.-M. T. showed a gain of 
2,086,563. Up to two years ago the 
traffic on the Interborough at Times 
Square was practically equal to that at 
Grand Central Station. While it has 
grown at the latter point, it has not 
grown at the rate which marked the in­
crease at Times Square. The great bulk 
of the B.-M. T. line traffic has been de­
veloped in a little less than six years, the 
B.-M. T. station having been first placed 
in service on Jan. 5, 1918. Th e present 
Times Square station of the Inter­
borough was opened to traffic on Au7,. 
2, 1018. The fare collections of bo~h 
systems at Times Square were greater 
than those upon the entire length of 
several of the branches of both systems, 
exceeding for instance, combined totals 

of stations on the Queensboro subway, 
the Pelham Bay Park Branch, the 
Jerome Avenue Branch and the Lenox 
Branch on the Interborough, and of 
several of the elevated and subway 
branches of the Brooklyn system. 

Among the important Brooklyn traffic 
centers, together with the figures of 
passengers, are the following: 

------
ATLANTIC A VENUE 

J. R. T. Atlantic Ave. Station . . .. 15,620,943 
B.-M. T. Pacific Street Station ..• 7,555,989 
B.-M. T. Atlantic Ave. (Brighton 

Line) Station . , .....• . ..... . • 2,0S0,452 
B.-M. T. Atlantic Ave. "L" Station 1,581,205 

26,808,589 

FLATBUSH AVENUE-FULTON STREET 
B.-M. T. Dekalb Ave. Statton ...•• 10,681,1 84 
I. R. T. Nevins St. Statton ..•. . • . 8,918,7 08 
B.-M. T. Fulton St. Line Station . . 3,125, 835 
B.-M. T. Fifth Avenue ''L" Line 

Statto·n .•.•...•.•...•.. . •••.. ,1,496,376 

BOROUGH HALL 
24,222,103 

I . R. T. Station ................ 13,467,607 
B.-M. T. Court St. Statton . ... . .. 4,343,488 
B.-M. T. Boerum Pl. "L" Statton. 1,143,919 
ll.-M. T. Myrtle Ave.-Court St. 

"L" Station • . . . • • . . • • . . . . . . . 964,081 

19,919,095 

Of the above stations, Atlantic Ave­
nue gained approximately 641,000 over 
last year; Flatbush Avenue and Fulton 
Street about 1,665,000, and Borough 
Hall about 450,000. 

The most important stations, from 
the standpoint of traffic, on the Inter­
borough system are the following, with 
the figures of fares collected in both 
the fiscal years 1922 and 1923: 

192 3 1922 
'l'!mes Square ..••.... 34,67 8,063 31,966,237 
Grand Central ....... 33,13 7,199 29 ,938,12 8 
P ~nn. Station ...•.... 27,772,76 8 25,009, 851 
14th St. · (E. S. sub-

way) .. , •......... , 18,430,910 16,966,522 
Atla ntic Avenue ...... 15,620,943 15,545,431 
Brooklyn Bridge ..... 15,16 2,584 14 ,9 84,289 
Borough Halt ....•... 13,467,607 13, 845,912 
Fulton St. (E. S. sub-

way) ........•..... 13,663,465 13,530,045 
14th St. (W. S. sub-

way) ..•......• . ... 11,840, 502 10,949,399 
86th St. (E. S. sub-

way) .. . ...••...... 10,516,093 10,266,701 

The most important stations on the 
B.-M. T. subway and elevated lines are 
as follows: 

1923 
Times Square ..•. . . • . 19,l 57,072 
34th Street . . .. . . . . . . 16,4 34,28 6 
l:nton Square ..•.•.. . 15,9 36,475 
Coney lsfand T ermlnat.14, 908.399 
B rooklyn Bridge ("L") 13,886,71 7 
Chambers Stree t •.•.. 13,808.395 
E ssex Street . ... . .. .. 11,776, 459 
Cortlandt Stree t .. . .. . 11 ,4 ,~.4 74 
D eK a lb Avenue ••.•... 10,681,184 

192 2 
17,070,5 09 
14,723,077 
14.721,993 
13,868,226 
13 ,908,471 
13.23 8,249 
11,126,708 
10,466,274 

9,552,077 

The total Interborough subway traffic 
last year was 676,650,431, a gain of 
31,674,957, while the elevated traffic was 
348,524,700, a gain of 7,484. The total 
B.-M. T traffic, which is not segregated 
as to subway and elevated lines, on ac­
count of joint operation, was480,900,869, 
a gain of 36,153,641. 

Taxpayer Wants Cincinnati Fare 
Kept to Five Cents 

Raising the new point that the Cin­
cinnati Traction Company could not be 
permitted by the city of Cincinnati to 
charge more than a 5-cent fare, Attor­
ney Robert S. Alcorn, as a taxpayer, 
has filed suit in the Hamilton County 
Superior Court against the traction 
company seeking to enjoin it from 
charging the present rate of fare, which 
is 8 cents, or any fare other than the 
5-cent fare stipulated in the enabling 
act which was passed by the Ohio State 
Legislature and under which the rail­
way system was leased to the traction 
company by the Cincinnati Street 
Railway. 

At the time the •lease was made the 
Cincinnati Street Railway had no other 
authority than was contained in the 
act, the petition declares, and it further 
sets up that no other authority differ­
ent from that contained in the act ever 
has been procured or enacted by the 
Ohio Legislature. For this reason, 
Attorney Alcorn contends the Cincin­
nati Traction Company now can have 
no authority to charge more than the 
maximum fare charged by the Cincin­
nati Street Railway, its lessor, which 
was 5 cents for a continuous ride in the 
same direction. 

It is the contention of Attorney Al­
corn that, notwithstanding the city ordi­
nances passed by Council under which 
the Cincinnati Traction Company in­
creased its rate of fare the traction 
company could receive no authority so 
to do, because of the fact that such 
acts by the Council were inconsistent 
with the enabling legislation by the 
state, which never has been changed, 
he avers. Attorney Alcorn asks that 
the court enjoin collection of more than 
a 5-cent fare from passengers. City 
Solicitor Saul Zielonka was asked to 
bring the suit, but refused, Alcorn says. 

Preliminary reports of the Cincinnati 
Traction Company for the months of 
October and November indicate the re­
ceipts of the company ·will not equal 
the amount necessary to meet the 
various items o:e the lservice-at-cost 
franchise, and that another increase of 
one-half-cent in fares is in prospect, 
Jan. 1. This will make the rate of fare 
8~ cents. If the increase is determined 
upon-and that appears probable-offi­
cial notice of the increase will be posted 
by the traction company on Dec. 15. 

Railway at Youngstown Protests 
Jitney Licenses 

The Youngstown Municipal Railway 
filed a protest on Dec. 4 with the Pub­
lic Utilities Commission against the 
issuing of certificates under the new 
motor bus law to sixty Youngstown op­
erators of "jitneys" who have made 
application for authority to operate. 
The applications are set for hearing 
Dec. 12. 

Ross Raymond, head of the jitney 
men, filed the applications in Colum­
bus. He is to file other application! 
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within a' few days that will bring the 
number of jitneys licensed by the State 
to operate in Youngstown above the 100 
mark, if the applications are granted. 

The commission recently refused to 
grant Mr. Raymond a blanket fran­
chise for all the jitneys and instructed 
him to• make separate application for 
each. 

The ordinance prohibiting jitneys 
from entering .the .. congested . ..district 
was passed by City Council of Youngs­
town Dec. 3 as an emergency measure. 

Councilman Parrock fathered the 
ordinance at the request of Street 
Railway Commissioner Engle, who 
said that the "jitneys must go if the 
street railway is to exist." 

The ordinance provides for a fine 
of not less than ·$5 or more than $10 
for the first conviction and from $10 to 
$25 for subsequent convictions .. 

Allentown Employees Give Advice 
to Auto Driver and Owner 

The Lehigh Valley Transit Company, 
Allentown, Pa., through its general 
safety committee is carrying on a cam­
paign for the reduction of accidents 
between automobiles and its cars. The 
general safety committee called on 
patrons who owned and drove auto­
mobiles and talked to citizens relative 
to highway accidents in order that co­
operation could be had between the 
drivers of automobiles and the train­
men of the transit company. This com­
mittee is composed of motormen and 
conductors of the Lehigh Valley Transit 
Company, who have compiled a few 
thoughts which they have printed in 
pamphlet form and are distributing to 
auto owners and drivers. The pamphlet 
gives in detail statistics of grade cross­
ing acddents and general news of auto­
mobile accidents. It warns again;;t 
careless driving especially in the com­
ing holiday season. The pamphlet 
states that the committee is trying to 
do its part and is urging Mr. Auto 
Owner and Auto Driver to do their part. 
In the opinion of the committee 99 per 
cent of all accidents cou!<l be eliminated 
by respect for the rights of others and 
strict observance of road rules. 

Another Employer in New York 
Staggers Hours 

In an attempt to "stagger the peak" 
of subway traffic congestion, the Brook­
lyn Edison Company announced on Dec. 
11 that it had reorganized the schedule 
of 1,000 employees in the office of it~ 
auditing department at the main offic<> 
in Pearl Street, Brooklyn, so that they 
would arrive at work at 8:30 and 8:45 
a.m. instead of 9 o'clock. If the system 
shows beneficial results it will be ex­
tended to all the 6,000 employees of 
the company. This is the third instancE> 
of a large business organization in New 
York City following the recommenda­
tion of the Transit Commission for im­
provinir transit traffic conditiom; pend­
mg the construction of new subways 
The others are the Texas Company and 
Corn Products Refining Company. 

Spec_ial Christmas Shoppers' 
Service Put On by Chi­

cago Elevated 
Special express service throughout 

the day for the convenience of Christ­
mas shoppers was started on all of the 
divisions of the Chicago Elevated Rail­
roads early in December. This serv­
ice is designed to encourage use of the 
elevated . .during the shopping period 
and is made particularly convenient by 
operating these trains around the loop 
structure which embraces the heart of 
the shopping distri!!t, 

Time-tables announcing the new 
service have been distributed ,, at .all 
elevated stations and have stimulated 

. travel during the non-rush · periods. 
The "Shoppers' Specials" are scheduled 
from 9: 18 a.m. to 4 :13 inbound and 
9.55 to 4.50 outbound~ ·They carry con­
spicuous signs at the frqnt ends .of the 
trains. On the backs of the time cards 
is printed an announcement of the new 
service and a list of the benefits ' to be 
derived by the public. , 

Safety Order Etrectiye. - Acceptin'g 
the proposition made .volun_tarily by th~ 
Rockford & Interurban Railway, de­
signed as a safety measure to protect 
auto traffic at dangerous crossings, the 
Wisconsin Railroad Commission will 
enter an order effective at once re­
quiring all interurban cars running be­
tween Beloit and Janesville to slow 
down to 5 miles an hour within 100 :ft. 
of the town line bridge and after sun­
down to stop at points where the tracks 
cross the adjoining concrete highway. 

Fares Increased. - The Mississippi 
Valley Electric Company operating in 
Iowa City with both trolley and buses, 
recently increased its fare from 5 cents 
to 7 cents, according to J. O. Schulze, 

'president. No opposition to the in­
crease was entered by the city or by 
citizens. 

More Truck Lines for D. U. R.-The 
Detroit United Railway has organized 
the Detroit United Railway Trucking 
Company to operate between Jackson 
and Sturgis, Mich. The truck line will 
serve as a feeder for the electric lines, 
connecting with them at Jackson. It 
will afford freight service to and from 
Detroit to a territory which has hitherto 
been difficult to reach. 

Will Hear Increased Fare Request . ...:... 
The State Railroad Commission of 
Florida, will hear in the City Council 
chamber of Jacksonville, on Dec. 17 the 
petition of the Jacksonville Traction 
Company for an increase in fares. The 
company now charges 7 cents for fares 
in the city, with concessions to school 
children. It does not ask for any fixed 
increase. 

Additional Parlor Train Car in 
Service. - The Milwaukee Northern 
Railway placed in service recently an 
additional parlor train car between 
Sheboygan and Milwaukee, which is 
known as the "Sheboygan Limited." It 
will be a sister car to the one that is 
now running as the "Lake Shore 
Limited." 

Fare Bills Ap-pear at Washington.-: 
Bills have again begun to appear in: 
Congress directed against the local rail~i 
ways operating in the District _of, 
Columbia. A bill- by Mr. McKellar,, 
referred to the committee on .the Dis-' 
trict of Columbia, would prohibit the 
local Pubiic Utilities Commission from 
fixing rates of · fare for the stre_et 
railways of the District in excess 
of those that are stipulated in their 
charters. · A bill introduced in the 
House would J)rovide- one-half . fare for 
chitdren riding- on· the;-street. railways, 
within ,the• District of , Columbia, "and, 
for other purposes." 

·'Veiled Prop'het; Brings' Blisiness.-Air 
previous rec'ords-. for the United Rail-; 
ways;'St. l:ouis," were' broken on Oct; 2, 
tlie , day · '6f ·· the '·visit ·' of ,tlie Veiled 
Pt6_phet ·· to 't:p.at ' city/ when·, 1,007,61~ 
revenue ·' passen·gers wer«f'ha:uled, and 
the receipts totlileo $70,533. In addi­
tion there was 869 children's fares and 
473;674.'transfer :passengers, the grand 
total :. being 1,482,158 passengers. A 
total of 1,465 ' cars ·was in service, 
twenty-eight more than were put into 
service on a similar occasion last year. 
There were no serious accidents on the 
record day. The previous ' record was 
set on Oct. 5, 1920, when the gross 
receipts were $69,595. • On that occasion 
a visit of the Veiled Prophet again 
brought out the record business. 

Will Readjust Zones. - Despite tne 
fact that the Virginia State Corpora­
tion Commission granted it permission 
to .increase its revenue by 5 per cent on 
the Richmond-Petersburg Interurban 
line, General Manager. John E. Harvell 
of the Richmond division of the Vir­
ginia Rai'lway & Power Company stated 
rE)ce.ntly that no increase in fares would 
go into effect, but tliat a readjustment 
of zones would be substituted. He said 
that in accordance with the orders of 
the commission the company would 
arrange to. correct what the commission 
considered inequalities in the fare zones. 
by making the mileage of the respective 
zones more unif~rm. Further, he stated 
that the company would simplify its 
commutation tickets , by issuing only 
one form or .one fifty-trip book. Here­
tofore the company issued four different 
kinds of tickets, an(j. five different kinds, 
of books. The changes go into effect 
Dec. ~6. 

Eight-Cent Fare Continued. - The 
Nebraska ' State Railway Commission 
has ·continued indefinitely the 8-cent 
fare on the lines· of the Lincoln Trac­
tion Company and fixed a valuation of 
$2,824,000 for the ·company's property. 
The valuation .is about $100,000 less 
than the total o~tstanding capitaliza­
tion of the company. 

Another Aid to Safety.-The Port­
land 'Railway, Light & Power Company, 
Portland, Ore., ·has placed safety islands, 
made of strong timbers, at various 
points along congested street railway 
lines, with the view of, lessening traffic 
congestion at the·se. points, and adding 
to the safety of the patrons of the lines 
it operates. 
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' ' -Personal Items 

Barron Collier Subject of 
Magazine Sketch 

Barron Collier is the subject of a 
personal sketch in a recent issue of 
the National Magazine which brings 
out forcefully the multifarious activ­
ities of the man. The work of Mr. 
Collier in the railway field is too well 
known to need reiteration here. Except 
to his intimates, however, it appears 
unlikely that all the various activities 
and interests of the man are known. 
Mr. Collier was born in Memphis, Tenn., 
in 1873, and there laid the foundation 
for the present natio~ally known Collier 
service. Some pertinent quotations 
from the article follow: 

"One of the most graphic, dynamic 
charts of the business of the United 
States is the great panoramic display 
in the street cars containing the Col­
lier advertisements. These cars run 
night and day. Think of it, 50,000 
cars-and there are some advertisers 
who appear in these cars continuously. 

"Barron Collier sees things quickly 
and acts decisively and works as hard 
in public service, without salary, as in 
his own business. 

"A small list of his activities today 
would cover a page or two of 'Who's 
Who.' 

"Mr. Collier owns, among other 
great properties, famous Luna Park, 
the most original place of amusement 
in the world. 

"American to the core, he has been 
pointed out as a true type of one of 
the eminently successful men in this 
great age of business expansion pri­
marily through the magic of adver­
tising. 

"The genius of Barron Collier as an 
executive is reflected in his talents as 
a toastmaster and entertainer. 

"It is recognized, even in the swirl of 
busy activities in New York, that 
Barron Collier is about the busiest man 
in the metropolis. He seems to have 
a masterful grasp of what to do today 
to make things go on tomorrow." 

In conclusion the writer says that 
all the multifarious Collier activities 
keep right on moving and developing 
under the magic and forceful leader­
ship of Mr. Collier, who, after all is 
said and done, "is just a great, big 
human, full of the spirit of construc­
tive helpfulness for his fellowmen.'' 

C. A. Brooks Manager Again 
in Poughkeepsie 

Charles A. Brooks has again been 
made manager of the •Poughkeepsie 
City & Wappingers Falls .Electric Rail­
way, Poughkeepsie, N. Y., from which 
position he resigned about a year ago 
to go into the automobile business. He 
succeeds the late R. J. Morrisson. Mr. 
Brooks is well acquainted in the terri­
tonr served by the company with which 

he has again become identified. It was 
a little more than ten years ago that 
he entered its employ. Prior to that 
time he had been engaged in similar 
activity with the Third A venue Rail­
way, the South Shore Traction Com­
pany and on properties in the Central 
West. 

F. R. Phillips Heads Penn• 
sylvania Association 

Official of Pittsburgh Railways Elected 
President at Meeting in Harris­

burg on Dec. 4 

F. R. Phillips, acting general man­
ager of the Pittsburgh Railways, was 
elected president of the Pennsylvania 
Street Railway Association at the meet­
ing held in Harrisburg on Dec. 4. Mr. 
Phillips was formerly superintendent 
of equipment of the Pittsburgh Rail­
ways. This position he held from 1910 
until July, 1923, when he was appointed 
to succeed the late P. N. Jones. Before 

F, R. Pl111llps 

going to Pittsburgh Mr. Phillips was 
master mechanic of the Cleveland Rail­
way. He entered the employ of that 
company in 1894 after leaving high 
school in Cleveland. When the Cleve­
land City Railway and the Cleveland 
Electric Railway were consolidated in 
1903 as the Cleveland Electric Railway 
Mr. Phillips accepted the position of 
master mechanic of the Cincinnati, 
Newport & Covington Railway. Sub­
sequently, he became chief engineer in 
charge of all but the transportation 
department of the Michigan United 
Railway, in Lansing. In 1906 Mr. 
Phillips entered the employ of the Ohio 
Brass Company, Mansfield, as design­
ing engineer in charge of railway over­
head work, and made a study for that 
company of the electric railway condi­
tions of most of the large cities of the 
United States east of the Mississippi 
River. In July, 1908 he became master 
mechanic of the Cleveland Traction 
Company, in charge of buildings, shops 
and equipment. Mr. Phillips is the in-

ventor of a number of railway devices 
and has appeared before several rail­
way commissions as an expert. 

Mr. Phillips has been very active in 
the activities of the American Electric 
Railway Engineering Association, serv­
ing not only as a member of commit­
tees ·but as chairman of important com­
mittees. From 1916 to 1919 he was pres­
ident of the Engineering Association. 
During 1922-1923 he served as a mem­
ber of the committee on standards and 
also as a member of the special com­
mittee to study methods of voting on 
standards on the unit basis. 

Obituary 

Sir William Mackenzie 
Sir William Mackenzie, one of 

Canada's empire builders, died in 
Toronto on Dec. 5. Sir William's name 
is inseparably linked with the building 
of both the Canadian Pacific and the 
Canadian Northern Railroads. He was 
one of the foremost Canadian pro­
moters of electric railway, light and 
power companies. For thirty years he 
was head of the Toronto Railway. 

He was also one of the promoters of , 
utility enterprises in South America 
and had a large interest in the Bra­
zilian Traction, Light & Power Com­
pany, which operates the tramway and 
power properties at Sao Paulo and Rio 
de Janeiro. Sir William was also in­
terested in the Winnipeg Electric 
Railway and was a director of the 
Shawinigan Water & Power Company 
and the Canadian General Elecj.ric 
Company. He was president of the 
Monterey (Mexico) Railway, Light & 
Power Company for years. He was 
the senior partner of the well-known 
building firm of Mackenzie & Mann. 
With the changes wrought by the war 
Sir William was forced, as he grew 
older, to drop many of his responsibil­
ities and the chief enterprises in Canada 
with which he had been concerned 
passed -to others and.the group of so­
called Mackenzie financiers was dis­
solved. Sir William was born in Kirk­
field, Ont., in 1849. 

William V. Brumby, head of the pub­
licity department of the United Rail­
ways, St. Louis, Mo., died in St. Louis, 
of pneumonia, on Dec. 7. As head 
of the publicity department of the rail­
way for the last six years, l\Ir. Brumby 
was editor of the United Railways Bul­
letin and also Trolleygrams, published 
periodically by the company, to k~ep 
its patrons advised of company activ­
ities, etc. For a time he was also edi­
tor of Know St. Lo11is, a weekly journal 
dedicated to boosting St. Louis. Prior 
to his connection with the United Rail­
ways, Mr. Brumby was city editor of 
the St. Louis Republic and later was 
managing editor of the St. Louis Star. 
He was born in Atlanta, Ga., forty­
seven years ago and had resided in St. 
Louis about sixteen years. He was one 
of St. Louis' best known newspaper 
men. 
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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 

Reconstruction in Japan 
Rolling Stock in Tokio Is Being Replaced 

Rapidly by the Local 
Car Builders 

Although no accurate statistical fig­
ures are yet available concerning the 
extent of the damage done by the re­
cent earthquake to the Japanese rail­
ways the report of American engineers 
who were in the country at that time 
gives a rough idea of the resulting 
destruction. In the municipality of 
Tokio there were formerly about 2,500 
electric railway cars. The rolling stock 
was being added to at the rate of ap­
proximately 200 cars a year, of which 
two-thirds were double-truck cars and 
one-third single truck; It is said that 
upwards of 1,000 cars were destroyed 
by the earthquake and the fire which 
followed it. Orders have already been 
placed for 500 new cars to replace those 
demolished. It is understood that 
these orders have been given to Jap­
anese firms who will build the equip­
ment in Japan. Only the air-brake 
material · is · being purchased in the 
United States, and the car bodies, 
trucks, motors, etc., all will be made 
in Japan. 

In the Yokohama district even less 
is known concerning the extent of the 
damage and subsequent plans for re­
placement. It is likely, however, that 
practicaJly aJI of the rolling· stock was 
destroyed. 

ELECTRIFTCATTON WORK WILL 

PROBABLY CONTINUE 

A great deal of damage was also 
done to the Imperial Government Rail­
way and its substations. Orders for 
the replacement of much of this mate­
rial have already been given and de­
scribed on these pages in the previous 
issues. It is expected that no change 
will be made on account of the catas­
trophe in the plans to continue the 
electrification work. 

Just what effect the earthquake will 
have on plans for subway construction 
in Tokio is problematical. Before the 
calamity occurred, three companies had 
been organized to build subways in that 
district. Plans for financing this work 
had been almost completed and actual 
construction would probably have com­
menced within a short time. The earth­
quake, however, has focussed a great 
deal of engineering attention on the 
comparative merits of various types of 
construction in Japan. It seems doubt­
ful whether the subway plans will be 
carried out until a careful study has 
been made to show how different struc­
tural designs withstand such shocks If 
it is found that the usual method~ of 
subway construction are unsuitable .for 

conditions in Japan and that more ex­
pensive methods will have to be em­
ployed it may cause the curtailment 
or even the abandonment of the project. 

Satisfactory Year for General 
Electric Predicted 

According to latest available esti­
mates, the General Electric Company at 
the end of the current year will have 
finished one of the most satisfactory 
years in its history with production at 
top speed and orders near to a record 
rate. The company should show at the 
end of the current year new orders 
booked well over $300,000,000 and goods 
billed of about $270,000,000. For the 
first half of the year new business 
reached the record volume of $164,000,-
000, easily exceeding production. Sub­
sequent orders declined some 20 per 
cent, but of late an upward trend has 
taken place. More than $90,000,000 in 
unfilled orders will be carried into 1924 
as compared with $76,000,000 this year. 
Working capital will be somewhat re­
duced compared with the approximate 
$180,000,000 at the close of 1922. Cash 
and government securities should 
amount to around $80,000,000 at the 
end of 1923, a reduction of $5,000 000 
being explained by increased busi~ess 
and new plant construction. It is gen­
eraJly expected that the company's 
business will hold up at about the same 
level as this year. No recent large 
orders for railroad electrification have 
been placed, but several important rail­
roads are contemplating electrification. 

Price of Bituminous Coal 
Is Steady 

No marked change has occurred in 
the price of bituminous coal at the 
mine during the past eight weeks. 
During this time the cost per ton has 
ranged between $2.20 and $2.25. Prior 
to that there was a steady decrease in 
price from an average of $3.66 per ton 
durir,g the first quarter of the year 
to $2.66 for the second quarter and 
:f,2.41 for the third quarter. 

The present price level is below that 
of any recent year. In 1922 the aver­
age for the firs t three months was 
$2.18 per ton but thereafter the price 
level was much higher, . reaching the 
maximum of $5.35 during the third 
quarter. In 1921 the price ranged be­
tween $2.89 in the early part of the 
year and $2.31 in the latter part of 
the year. The average price for the 
year 1920 was $5.64 and for the year 
1919 it was $2.59. It is interesting 
to compare the present price of $2.25 
per ton with that of 1913, when bitu­
minous coal at the mine cost U.23. 

Railways Are Buying Larger 
Trolley Wire 

A somewhat general tendency to use 
trolley wire of larger diameter has been 
noticed by the Bridgeport Brass Com­
pany in its recent orders from electric 
railways. In the past the No. 00 size 
has been the wire in greatest demand, 
although the No. 0000 size has been 
used to some extent by the street rail­
way systems in the larger cities, and 
the No. 0 wire has been in some demand 
for the smaller properties. Lately, 
however, the number of orders for No. 
000 wire has shown a marked increase. 
The smaller sizes are still being bought 
for replacement work where such sizes 
are the standard and for lines where 
the traffic is very light. But for ordi­
na:Y conditions of city service many 
r:1t1ways seem now to require the larger 
sizes. 

U. S. Economic Prosperity 
Certain 

Analyzing the situation in the United 
States in regard to its susceptibility to 
the influence of European misfortunes 
it would seem that this country is s; 
strongly buttressed by its natural ad­
vantages and so largely self-contained 
as an economic and financial unit that 
it is likely to be comparatively immune 
from the serious conditions in other 
countries. This is the opinion of F. H. 
Sisson, vice-president of the Guaranty 
Trust Company, delivered in an address 
on the economic outlook ;n Europe 
before the Economic Club of New York. 
In referring to the United States for­
eign trade, which has the most direct 
interest, he said that when the mar­
kets in Great Britain and on the Con­
tinent were in normal activity they 
absorbed between 60 to 70 per cent of 
American exports. In comparison with 
pre-war averages of exports to Europe 
the volume of the present trade is not 
diminished, while the value has increased 
materially. Considering the extremely 
adverse conditions that have existed 
these facts indicate that the United 
States is likely to retain a fairly sat­
isfactory volume of trade with the Con­
tinent. It was his belief that American 
economic stability was a fact. To em­
phasize this he pointed to the almost 
unlimited production of raw materials, 
food and manufactures. 

Metal, Coal and Material Prices 
Metala-New York Dec. 11, 1923 
Copper. electrolytic, cents per lb.. . .• • . . . • . 13. IS 
Copf.'.r wire base, cents per lb...... . . . .. . . I 5. 75 
~a , centll per lb.. • • . • • . • . . . . . . . . . • .. • . 7. 25 
Zmc,centaperlb........................ 6.61 
Tin, Straitll, centll per lb.................. 46. 375 
Bituminous Coal. f.o.b. Mines 
Smokeless mine run, f.o.b. ves11el, Hampton 

Roads, gross tons .................... . 
Somerset mine run, Boston, nettons ..••..• 
Pittsburgh mine run, Pittsburp;h, net ton• .. 
Franklin. TII •• screenings, Chicago, net tons. 
Central, 111., screenings, Chicago, net toru, ..• 
Kansas screenings, Kansas City, net tons ... 
Material• . 
Rubber-covered wire. N. Y., No. 14, per 

$4.50 
2.125 
2.05 
I. 70 
I. 45 
2. 00 

l,OOOft....... ..... . . . . . . . . . .. . .. .. . . $6.65 
Weatherproof wire base1 N. Y .. eent,, perlb. 17. 00 
Cement, yhicap;o net pnces, without bags.. $2. 10 
Linseed oil (5-bbl. lota), N. Y., rergal...... $0. 94 
White lead, in oil <JOO-lb. keg), N. Y., cents 

per lb .• carload Iota... . .. .. . . .. • . . .. .. 11. 25 
Turpentine, (bbl. Iota), N. Y., per,ral.. ..... $0. 93 
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Rolling Stock 

Cleveland, Southwestern & Columbus 
Railway's twelve new lightweight in­
terurban cars are equipped with four 
General E>Iectric No. 265 35-hp. motors 
and single-end K-35 control with 
straight airbrake equipment and CP-27 
compressors. The purchase was re·• 
ferred to in the ELECTRIC RAILWAY 

JommAl,, issue of Nov: 17. 
General E:ectric Company, Schenec­

tady, N. Y., has announced some of the 
details of the order received by it 
from the city of Detroit for 100 four­
motor car equipments ' for use irt new 
ca·rs to be operated by the Municipal· 
Railways ·of that city. They will be· 
installed on Peter Witt "double-truck" 
type cars, duplicates of 2~0. such cars 
now in use. The order calls for No. 
265 motors with K-35 single-end con­
trol and CP-27 compressors. Fifty 
complete air brake equipments were 
also ordered. 

l\lorris County Traction Company, 
Morristown, N. J., suffered the loss of 
a car shed at Dover on ,Dec. 9 as the 
result of a fire which destroyed the 
building, two safety cars, two 400 class 
steel cars and three 310 class semi­
convertible. One steel car and one 
snow sweeper were slightly damaged. 
There was also some damage done to 
the sand drying house. A storeroom 
containing a part of the regular sup­
plies was also destroyed. The total loss 
of the building and supplies amounted 
to approximately $65.000, largely cov­
ered by insurance. Full service on the 
entire line was restored within three 
hours after the fire. No plans for re­
placement have been discussed. 

Montreal & Southern Counties Rail­
way, Montreal, Canada, ordered during-
1923 one trailer for suburban use and 
one baggage car from the Ottawa Car 
Company. 

Track and Line 

Durham Public Service Co111pany, 
Durham, N. C., during 1923 rebuilt 2,100 
ft. of single track. 

Lafayette Street Railway during 1923 
built 1,500 -ft. of track .. extension and 
rebuilt 832 ft. 

Aurora, Elgin & Chicago Railroad, 
Fox River Division, rebuilt during 1923 
3 miles of city track and 4~ miles of 
interurban track. 

C'ncinnati Traction Company during 
1923 built 5,764 ft. of track extension 
and rebuilt 24,254 ft. 

El Paso Electric Railway, El Paso, 
Tex., will complete shortly the laying 
of new steel on the Sheldon "loop." The 
new steel cost $70 a ton for ordinary 
and $300 to $400 a ton for special work. 
About $19,000 was spent on special 
work steel. 

Clinton, Davenport & Muscatine Rail­
way, Davenport, Iowa, has rec'eivcd 
authority to lay a service track over 

pany's motor cars and trucks and will · 
also contain the linemen's quarters ·as 
well as workshop and stores "for the 
Jin~ department. 

Pacific Electric Railway, Los Angeles,• 
announces work is to commence at once 
on two additional automatic substa-' 
tions to take care of increased traffic 

the combined tracks and right-of-way 
of the Burlington, Milwaukee and 
Davenport,· Rock Island & Northwest­
ern Railroads east of Davenport in 
order to ship in materials for the new 
$12,000,000 superpower plant which 
the United Light & Railways com­
pany•· is erecting at that point. The 
Clinton, Davenport & Muscatine Rail­
way is a subsidiary of the United 
Light. 

Iowa ·City Electric Railway, Iowa 
City, Iowa, is making an extension on 
its North Dodge Street line. 

Manitowoc & Northern Traction Com­
pany, Green Bay, Wis., during 1923 laid 
1,110 ft. 9~ n,ew rail. 

Eastern Wisconsin Electric Company,• 
Oshkosh, Wis., has c~inpleted track re­
pair and improvement work to the 
southern end of the nor'th and south 
divisions of its system in Sheboygan. 

Des Moines City Railway will be able 
to put into operation before Christmas 
the new Crocker Street line as far as 
Thirty-third Street. 

- on its Long Beach, New'pcirt Beach; 
Hollywood and Glendale lines, involving 
an estimated expenditure of $245,000. 
The substation to take care of increased 
traffic on the company's Hollywood 
and Glendale lines will. be erected at 
Second and Toluca Streets, Los An­
geles, and will pf<ivide the increased 
power requirements for 100 new carS" 
soon to be placed in service . ~on the 
company's Hollywood lines. The second 
automatic substation is to be erected 
at North Long Beach, where traffic• 
has rapidly increased due to the de­
velopment of the Long Beach indus­
trial district. During the past year 
more than $800.000 has been expended 
by the company for increased power 
facilities. 

New York, N. Y.,-The Transit Com­
mission has announced that a public 
hearing will be held on Dec. 21 at its 
office upon the draft form of contract 
for the construction of the crosstown 
subway. Plans are now practically 
completed for the section extending 
under Bedford A venue from DeKalb 
A venue to Keep Street. Commissioner 
Harkness stated that unless substantial 
changes were needed in the contract, 
the advertising for bids for this section 
should promptly follow the holding of 
the public hearing which is required by 
the rapid transit act. The advertise­
ment for bids might ·be looked for 
possibly the latter part of this month, 
but surely the first part of January. 

Potoer Houses, Shops and 
Buildings 

Los Angeles Railway recently com­
pleted its Fifty-fourth Street substa­
tion building. It was built at a cost of 
approximately $21,000, and will house 
machinery to improve the power facili­
ties in the southwest section of the city. 

Ottawa Electric Railway, Ottawa, 
Canada, is constructing a building ad­
joining its Albert Street carhouse which 
will contain a modem substation. The 
building will be 200 ft. long and 35 ft. 
wide. It will be of reinforced concrete, 
steel and brick construction and fire­
proof throughout. A Westin ::;house 
commutating· pole synchronous rotary 
converter of 2,000-kva. capacity, six­
phase alternating current, 600 volts 
direct current will be installed in the 
substation next month. This is one of 
the largest of its type in Canada. The 
600 volts direct current will be carried 
in underground conduits in lead cable 
to the overhead trolley and feeder cir­
cuits and rail returns. The garage will 
be used for the storage of the com-

Trade Note 

Pantasote Company, Inc., New York, 
N. Y., has been changed from a part­
nership to a corporation. It is now 
known as ;the Pantasote Company, Inc. 

New Advertising Literature 

Westinghouse Electric & l\lanufac­
turing Company, East Pittsburgh, has 
issued three descriptive leaflets dealing 
with railway motors and electric loco­
motives. Leaflet Number 20,124 gives 
specifications for the Class B~l 50-ton 
locomotive, including ratings of hourly 
continuous and maximum capacity. 
The particular application of the loco­
motive is described and the details of 
its con~truction are enumerated. Leaf­
let Number 20,125 contains specifica­
tions for the No. 562 railway motor. 
It gives hourly and continuous capac­
ity ratings, as well as a descriptive 
paragraph of the application of the 
motor and a table indicating the 
performance of a 50-ton locomotive 
equipped with four of these motors. 
The third, Leaflet Number 20,047, gives 
specifications for the Number 557 rail­
way motor. This contains essentially 
the same information regarding the No. 
557 motor as leaflet No. 20,125 regard­
ing the No. 562 motor. The only dif­
ference is that the table on the first 
page of this publication is one to deter-

, mine the suitability of the motor for 
a desired schedule. 

Oakite Chemical Company, New York, 
N. Y., in its November-December issue 
of "News Service" has some interesting 
information with illustrations on how to 
clean cars. The company has also avail 
able a new sixteen-page booklet, entitled 
"Cleaning in Railroad and Car Shops," 
which will no doubt be of use t<i 

railway executives. 
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INotice ::·th~ , PeaC'ock 'st~ffle's.~ B,rakes 
on the mod~rn double-truck cars! 

The Peacock Staffleaa 

. Chosen because they are lighter, occupy least platform 
· 

1 

space and require little or no maintenance. These reasons 
· · ' are all strong ones I But even stronger is this final clincher 

- Peacock Staffiess Brakes possess a braking power 
. which will even lock the wheels; and sufficient chain­
. winding capacity to overcome any possible condition of 

slack-rigging or worn brake shoes. 

Especially suitable for the · medium-weight one-man, two­
man, double-truck car. 

National Brake Company, Inc. 
890 Ellicott Sq. Buffalo, N. Y. 

Canadian Repreaentatic>e: 
Lyman Tube & Supply Company, Limited, Montreal, Canada 
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§or~, j~acon &- 'Wa\'is 
;5ncorporatc~ 

Jengin~~r~ 
, 116 BroadwaT, New York 

PHILADELPHIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS . REPORTS APPRAISALS 
. ON , 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 
1. ,J 

NEW YORK BOSTON CHICAGO 

SANDERSON &. PORTER 
ENGINEERS 

REPORTS, DESI GNS,'CONSTRUCTION,'MANAGEM ENT 
HYDRO-ELECTRIC DEVELOPMfNTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

E'LECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Streat 

CHICAGO 

ALBERT S . RICHEY 
ELECTRIC RAILWAY ENGINEER 

WOl'tCESTER, MASSACHUSETTS 

IISPORT-APPRAl■AL8-RAT&S-OP&RATION-S&RVICIE 

Parsons, Klapp, Brinckerhoff & Douglas 
WM. BARCLAY PA.&!IONS H. JII. BIUNKEBBOFF 
EUGENE KLAPP W. I. DOUGLAS 

Engineers-Constructors- Managers 
Hydro-electric Railway Light and Industrial Plante 

Appraisals and Reports 
CLEVELAND NEW YORK 

1670 Haruia Bids, 84 Pine St. 

STEVENS & WOOD, INC. 
Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Management and Financing of UtUltle• and lndu1trlal1 

Youngstown New York 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING, .. 
Reorganization Management Operation • Construction 

43 Cedar Street. New York Citv 

The J. G. White 
Engineering Corporation 

Engineers - Constructors 
Steam end Hydro-Electric P ower Plants. Gae Plants. 

Steam and E lectric Railroads, Buildings and 
lndustrlal P lante. Transmission Systems. 

43 Exchange Place New York 

JOHN A. BEELER 
Operatin&', Traction and Traffic lnveati&'ationa 

Routing Su"eya-Valuationa-Operation 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT W. HOLST 
Conaultin&' En&'ineer 

Appr~iaala, Report•, Ratea, Senice lnveatisation, 
Studiea on Financial and Phyaical Rebabilitatio■ 

Reorsanization, Operation, Manasement 

683 Atlantic Ave., Boston, Mass. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

• Orisinator of unlimited ride, tranafeTable weekly 
pau. Campaigna handled to make it a aucceu, 

143 Crary Ave., Mt. Vernon, N. Y. 

Byllesby 
Engineering & Management 

Corporation 
208 S. La Salle Street, Chicago 

New York Tacoma 

®) DAY & ZIMMERMANN. i'Nc. 
~ B~GINl!l!.R~ 

'D.e✓i(:, Con.1truction 
'l{eporf.r, aluation.J', '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. 

KELLY, COOKE & COMPANY 
Engineers ,, ., 

J.49 BROADWAY 424 CHESTNUT STREET 
NEW YORK PHILADELPHIA 

' 
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AMERICAN BRIDGE . COMPANY ... 

EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all classes, particularly 

BRIDGES AND BUILDINGS 
SALES OFFICES: 

NEW YORK, N. Y. Empire Bldg., 71 Broadway Denver, Colo., First National Bank Bldg., 820 17th St. 
Philadelphia, Pa., Salt Lake City, Utah, Walker Bank Bldg., 175 S. Main St. 

Widener Bldg., N. W. Cor. Chestnut and Juniper Sts. Duluth, Minn. Wolvin Bldg., 229-31 West First St. 
Boston, Mass. • I 20 Franklin St. Minneapolis, Minn. 7th Ave. and 2nd St., S. E. 
Baltimore, Md., 

Continental Bldg., Cor. Calvert and Baltimore Sts. 
PITTSBURGH, PA. Frick Bldg., 440 Fifth Ave. Pacific Coast Representative: 

Cincinnati, Shio Union Trust Bldg., 36 East 4th St. U. S. Sthl Products Co., Pacific Coast Dept. 
Cleveland, Ohio Guardian Bldg., 629 Euclid Ave. 
Detroit, Mich. . Bucher Ave. and M. C. R. R. SanFraneisco, Cal., Rialto Bldg., 1 I 6 New Montgomery St. 
CHICAGO, ILL. 208 South LaSalle St. Portland, Ore. Selling Bldg., 322 Adler St. 
St. Louis, Mo., Liberty Central Trust Bldg., 506 Olive St. Seattle, Wash. 4t,\ Ave. So., Cor. Conn. St. 

Export Represenlative: United States Steel Products Co., 30 Church St., N. Y. 

■ 

C. B. BUCHANAN 
Pnl!cleoi 

W. H. PRICE, JB. 
Seo':,•Treu. 

JOHN J', LAYNO 
V!oe-Preo!dw 

BUCHANAN & LAYNG CORPORATION 
Entinurint and ManatemHI, Con1truction, 

Financial Report1, Traffic Surr,ey1 
and Equipment Maintenance 

BALTIMORE 
1126 Equitable Bldg. 

Phone: 
Hanover 2142 

NEWYOB.K 
49 Wall Stn,et 

The Most Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 

THE P. EDWARD WISH SERVICE 
50 Church St. 
NEW YORK 

Stre,,t Railway Inspection 
. DETECTIVES 

131 State St. 
BOSTON 

Wheo writlnc the advertlaer tor information or 
prices, a mention of the Electrle BallwlQ' 

. .Joumal woru:l be appreclatNL 

■ 

J. ROWLAND BIBBINS 
Enginur-921 Fifteenth St., WASHINGTON, D. C. 

TRANSPORTATION 
Complete Tranait Survey• and Development Pro• 
grama, adaptinc Motor-Tranaport, R.R. Terminal and 
City Plana. Traffic, Service, Routine, Operation and 
Valuation, EXPERIENCE IN 20 CITIES 

JOE R. ONG 
Consulting Transportation Engineer 

Specializin11 in Trallic Problem• and in Metlt.J• to 
Improve Service and lncrea•e 

Elliciency ol Operation 

PIQUA, OHIO 

EDWIN WORTHAM, E.E. 
Consulting Enginur 

Valuation• of Electric Railway• and 
Utilities of All Kinda 

Traffic and Operating Studiea 

Allison Bldg. Richmond, Va. 
Established Feb. 1913. 

A. L. DRUM & COMPANY 
Coneulting and Conetructin11 ET111ineere 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS . 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicago, Ill. P~iladelphia, Pa. 
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The Value of the 
.. 

Statistical Number 
The following is an excerpt from 

the record in a recent court pro­
ceeding: 

Q. Have you some figures taken from the 
ELECTRIC RAILWAY JOURNAL?. 

A. I have. 
Q. What is the ELECTRIC RAILWAY JOUR­

NAL? 
A. It is a publication generally recognized 

as an authority on street r.ailway operation. 
Q. Have you the figures shown by the 

ELECTRIC RAILWAY JOURNAL of the cars 
ordered by city railways within the United 
States during the eleven years past? 

A. I have. 
Q. How many cars have been ordered 

during the past eleven years in the United 
States? 

A. 28,417. 
Q. Of that number, how many were open 

cars? 
A. 342. 
Q. Have there been any open cars or­

dered within the United States, according 
to the articles of the ELECTRIC RAILWAY 
JOURNAL, since 1916? 

A. No. . 
Q. In 1916_ h?w many cars were ordered? 
A. 3,046. 
Q. How many of these were open cars? 
A. 131 were open cars, or 4.31 per cent. 
Q. As you state, no ·open cars have been 

ordered since 1916. Is that correct? 
A. That is correct. 
Q. What was the total number of cars 

ordered in 1917? 
A. 1,998. 
Q. In 1918? 
A. 1,842. 
Q. In 1919? 
A. 2,129. 
Q. And the following year? 
A. 2,889. 
Q. And in 1921? 
A. 1,059. I might add that these figures 

cover cars for city service only. 

Our Service Department will 
J!/adly co-operate in the prepara­
tion of appropriate and effec­
tive advertising copy without 
charge. Space rates on request. 

Tie-up with this! ~-- 1 

I 
Testimony, like that reprinted 

at the le.ft, indicates the reliance 
placed on the Statistical Issue of 
ELECTRIC RAILWAY JOURNAL. 

We repeat-the•. A,nnual · Sta­
tistical Issue is depended upon 
- used - re-used and kept for 
reference. 

Your advertisement in such a 
medium will command atten-· 
tion. 

JANUARY 5, 1924 
ELECTRIC RAILWAY JOURNAI 

The Annual Statistical and Review Number 

ELECTRIC RAILWAY JOURNAL 

Tenth Avenue at Thirty-sixth Street, New York 
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Do You Know 
What a TRADE-MARK-is for'l 

"Possibly you think a trade-mark is 
put on goods to protect the manu­
facturer, so that no competitor ,can 
imitate his product. 

That's only partly true. 

The real purpose of a trade-mark 
is to indicate the origin of the 
goods so that the public can be pro­
tected. 

-- In other words, a buyer, once hav­
ing bought a trade-marked article, 
will · know later on, at future 
purchases whether to seek or to 

. avoid products bearing the mark in 
question. 

So, then, a trade-mark should pro­
tect the buyer. 

The Texaco Trade-Mark does 
protect the buyer of lubricants. 

Every barrel, every can of oil or , 
grease bearing the Texaco Red 
Star, Green "T" is manufactured 
at The Texas Company's refineries 
and is backed up by a positive assur·­
ance of uniformity and efficiency. 

The more you think of this, the 
more it will. mean to you. 

It means no "picking up" of oils 
and greases and then branding 
them with the name of the com- ' 
pany who "sells" them-but does 
not always "make" them. 

On the contrary, we repeat, every 
barrel with the Texaco trade-mark 
contains oil and · grease made and 
handled from the Crude Product 
to Delivery e x c 1 u s i v e 1 y - by 
TEXACO. 

Hence, a Texaco guarantee 1s a 
real guarantee. 

· There is a Texaco Lubricant for Every Purpose 

23 
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f1i:':' solid,substantia1 J .. ~haracter f 
COLUER SERVICE 
has placed it high 
among those per.., 
manent organizations 
recognized as 
National Institutions 

December 15, 1923 
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Putting Insulation Requirements on a Firm Foundation 
It is not enough for a motor manufacturer or an industrial plant to 
standardize on one kind of varnished insulation simply because he 
buys it from the largest manufacturer of that product such as 
"Irvington." 

It ~snot enough that today the majority of high tension insulated wires 
and cables in the United States are protected by Irvington Black 
Varnished Cambric. 

But when we say that in comparison with yellow varnished cambric, 
Irvington Black Varnished Cambric has 30% higher dielectric 
strength; 100% better heat resistance; I 00% more alkali and acid 
resistance; 200% better aging qualities; 200% more resistance to oil, 
no further explanation of the foregoing facts is necessary. 

Like many other manufacturers, you can build on a firm foundation, 
by standardizing on Irvington Black Varnished Cambric Tape. 

lRVIHG-TON VARNISH & INSULATOR@; 
Irv~-l-on,NewJersey: 

E11tabli11hed 1905 

Sales Representatives: 
Mitchell-Rand Mfg. Co., New York L. L. Fleig & Co., Chicago 
T. C. White Electrical Supply Co., St, Louio Conoumera Rubbar Co., Clev11land 
E. M. Wolcott, Rocheoter Clapp & Lamoree, Loo Angeles 
F. G. Scofield, Toronto and San Franclaco 

(' e\1~~ ~~~~~~~ o~~!~ ity c) Flexibility , Ch11mically Neutral 
Maximum ElaatiCity 

25 
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JOURNAL BOXES 
WITH 

TIGHT Fil.TING 

LIDS 
-held closed against a milled seat by a 
torsion spring that cannot take a perma-. ' . 
nent set or· lose its holding • power m 

service. 

-permanent_ly secured to the journal box 

with a riveted hinge pin. 

That is how Symington Semi-Steel Jour­

nal Boxes protect journals and journal 

bearings from dust and grit. 

This protection increases the effectiveness 
of lubrication and prolongs axle and bear­
ing life. 

THE T. H. SYMINGTON CO. 
New York Chicago Baltimore 

Boston Montreal 

WORKS: ROCHESTER, N. Y. 

ING T ON 
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~ SOTJE . 
......--

~ ~ OTE.·· 

eflandard for­
fDJ ecffic J?.ailw5s 

11 Broadway, New York 
Peoples Gas Building, Chicago 

Monadnock Building, San Francisco 
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'CARNEGIE' 

-the name 
that guarantees 

Service 
to users 

of Wheels 

'The Proof is in the Wearing' 

Carnegie Steel Company 
GENERAL OFFICES: c:m,.W}t~VJimJ:-,0 PITTSBURGH, PA. 

1661 
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LIST of MEMBERS 

Each has subscribed to 
and is maintaininu the 
highest standards of 
practice in its editorial 
and advertising service. 

Advertising and Sellinll' 
American Architect & 

Architectural Review 
.American Blackemlth. 

Auto & Tractor Shop 
American Exporter 
American Funeral 

Director 
American Hatter 
·American Machinist 
American Paint Journal 
·American Paint & Oil 

Dealer 
American Printer 
American School Board 

Journal 
&.rchltectural Record 
A.utomobile Dealer and 

Repairer 
Automobile Journal 
Automotive Industries 

:.,. 
Baker's Helper 
Jlaker'e Weekly 
Boller Maker (The) 
Boot and Shoe 

Recorder 
Brick and Clay Record 
Jluilding Age & The 

Builders Journal 
Buildings and Building 

Management 
Building Supply N~ws 

Canadian Grocer 
Canadian Machinery & 

Manufacturing News 
Ca111adian Railway & 

Marine World 
Candy and Ice Cream 
Chemical & Metal-

lurgical Engineering 
Clothier and Furnisher 
Coal Age 
Concrete 
Cotton 

Dally Metal Trt.de 
Domeetic Engineering 
Dry Goode Economlet 
Drygooduman 
Dry Goods Reporter 

Electric Railway 
Journal 

Electrical 
Merchandieing 

Electrical Record 
Electrical World 
Embalmere' Monthly 
Engineering and 

Mining Journal-Press 
Engineering News­

Record 

Factory 
Farm Implement News 
Fire and Water 

Elnirtneerlng 
Foundry (The) 
Furniture Manufacturer 

and Artisan 

Garment Weekly (The) 
Gas Age-Record 
Good Furniture 

Magazine 
Grand Rapids Furniture 

Record 

ELECTRIC RAILWAY JOURNAL 

BUYING 
as affected by 

SELLING 
IT IS to your interest to know that goods 

are well sold, as well as ·well made. 
You have to pay the cost of selling just as 
you have to pay for the cost of manufac• 
turing. Think it over . . 

And the cost of selling is no small item. 
In some cases it costs more to sell goods 
than to make them. The seller who clings 
to antiquated, expensive methods of sell­
ing is no more entitled to your patronage 
than the one who runs an out-of-date fac• 
tory, because you have to pay the addi­
tional costs in either case. 

If the waste is to be squeezed out of sell­
ing,' the buyer cannot escape a share of the 
responsibility in bringing it about. 
THIS means recognizing the efforts of 
those sellers who have adopted modern, 
economical methods of selling, and one of 
these beyond any question is good adver• 
tising in good Business Papers. 

Advertising not only cuts the cost of 
selling, butitincreases production volume 
and lowers manufacturing costs. It stand­
ardizes quality, and is a guarantee of good 
faith. 

You are invited · to consult us freely about 
Business Papers or Business Paper Advertising 
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r.IS'l' of MEMBERS 
·(continued) 

:Haberdasher (The) , 
Hardware Age 
Hardware & Metal • 
Heating and Ventilatinr 

M~azlne 
IDde and Leather 
Hospital Management 
Hotel Monthly 
Hotel Review 

Dlustrated Mllllner 
Implement & Tractor 

Trade Journal 
Industrial Arte 

Magazine 
Industrial Engineer 
Inland Printer 
Iron Age 
Iron Trade Review 

Lumber 
Lumber World Review , 

Manufacturers' Record 
Marine Engineering & , 

Shipping Age ., 
Marine Review 

, Millinery Trade Review • 
Mlll Supplies , 
Modern Hospital (The) 
Motor Age 
Motorcycle and 

Bicycle Illuetrated 
Motor Truck 
Motor World 

Natlona.1 Builder 
National Cleaner & 

Dyer 
National Laundry , 

Journal ' 
National Mlller 
National Petroleum 

Newe 
Nautical Gazette · 
Northweet Commercial 

Bulletin 

Oil News 
011 Trade Journal 

Power 
Power Boating 
Power Plant 

Engineering 
Printers' Ink 
Purchasing Agent 

Railway Aire 
Railway Electrical 

Engineer 
Railway Engineering & 

Maintenance 
Railway Mechanical 

Engineer 
Railway Signal 
• Engineer 
Reta.II Lumberman 
Rock Product! 
Rubber Age 

Sanitary & Heating 
Engineering 

Shoe and Leather 
Reporter 

Shoe Retailer 
Southern Engineer 
Sporting Goods Dealer 

Tea and Coffee Trade 
Journal 

Textile World 

Welding Engineer 
Weetern Contractor 
Wood-Worker (The) 

THE ASSOCIATED BUSINESS PAPERS, INC. 

HEADQUARTERS: 
JESSE H. NEAL, Executive Secretary 

22Q West 42nd STREET NEW YORK CITY 
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A Storage Battery Book You Will 
Want-Examine It Free 

Thie new book Is Intended for both the m an with llmlted technical 
training and the experienced storage battery m an . 

It gives a thorough explanation of the prlnclplee, operation and 
maintenance of stor&ge batteries In a cj/lar and practical manner, 

Jansky and Wood'• 

Elements of 
STORAGE BATTERIES 

240 pa6es, 6x9, 148 illustratioll6, $2.50 net, pcntpaid 
The authors have t aken the entire subject of storage batteries­
have divided it Into Its Important details, large and small-and have 
treated each clearly and completely. 

A Storage Battery "How" Book 
How to rc t the most out of etorare batteries. How to u se them. 
How lo lnetall them. How to lest them. How to clean them. How 
to charge them. How to assemble and dismantle cell s. How to store 
cells. How to recognize •torage battery troubles and how to remedy 
them. How to determine the proper type and size of battery for 
specific purposee. · · 

Thefl<" are some of the things carefully and fully explained In thie 
new book. 

The book le one that many electricians have wanted-a book that 
everyone, lntereeted at all In etorare batteries, wUi want. 

Send the coupon for free examination 
s~r.d only the coupon for your copy-examine the book- how 
It can he:p--and then keep It or send It back, as you see flt. 

l\lcGraw-llill !look Co,, Inc., 3,0 Sennth Annue, ::-.ew York. 

You may t<end me on l O days' approval: .Jan•ky and \\'oocJ's EJ,­
m~nt. of !-lorage llall,rl.,., $'.?.ll0. I agree to remit for the book or 
return Jt poAtpaJd within 10 days or receipt. 

•• , ••. f am a regular eubserlber to Electric Railway Journal. 

Signed .............. , ......• , .•... , , , , , • , , , , , , , , .•...... . 

Addree• ........•.•.....••....•.....•••....••.. ....•.....• 

Official Position ........... , •......•• , •.......•....•....•..• 

Name of Comr,&ny ...........•••••..••................•... .. 

( Books sent on approval to retell purchaeers In U. S. and Canada 
only,) E. 12-16-23 

~---------------------------------------~ 

An·· Anderson 
Sleet 

Cutter 

Stock 
now-

• • 
. In time 

will save , 
:·l he 

line 

In justice to yourself and your 
patrons, who do not always under­
stand your winter troubles, be pre­
pared for the day that the wire will 
be thick with ice and sleet. 

Insurance against a sleet storms is a. 
very small item when figured in 
terms of Anderson. Sleet "\Vheels and 
Cutters. 

1F rite today for quotation 
on your ,winter's supply 

Albert & J.M. Anderson 
Mfg. Co. 

Establiahed 1877 

289-293 A St., Boston, Mass. 
BranchP-New York. 136 B'way. Phllallelphla. 429 Real 
Estate Tnl•t BM..-. Chtcairo. 106 So. Dearborn St. London, 
12 Moor Lane E. C. 2. 
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PAGE High Carbon Electrodes were used to build up 
the worn surface at the joint, and the deposit was then 

ground off flush with the rail. 

Hardness tests have shown that Page High Carbon Steel 
Electrodes possess wearing qualities more than equal to the 
original metal. Thus the use of Page High Carbon Steel for 
welding worn surfaces reduces the frequency of repairs and 
minimizes expense as well as traffic delay. 

Ease of operation is also an outstanding feature of Page High 
Carbon Electrodes. 

PAGE HIGH CARBON ELECTRODES 
PAGE STEEL AND WIRE COMPANY 

BRIDGEPORT, CONN. 
DISTRICT SALES OFFICES 

CHICAGO NEW YORK · PITTSBURGH SAN FRANCISCO 

_/ 
Window fixtures \.. 

All metal sash balances. 
Anti-rattle Compres-

sion devices. 
Metal stop casings 

Top, bottom and side 
weather stripping 

Trap doors and trap 

' 
door locks. r 

Edwards Trap Door, with Kick­
up Lock, in partly Open Position 

___ Positive Action 
Absolute Safety 

BUILT to provide maximum safety 
and to open and close easily, 

Edwards Trap Doors with Kick-up 
Locks meet the most exacting re­
quirements. in modern passenger car 
construction. 

A starting lever in the kick-up lock 
is typical of the mechanical ingenuity 
built into all Edwards products. If 
the door, for any reason, should stick, 
the starting lever comes in contact 
with the bottom of the door, forcing 
it upward a sufficient distance to 
insure its complete opening automat­
ically. This lever does away with the 
necessity of all hand lifts. 

Because of their durability of construction 
and simplicity of action, Edwards trap doors 
should be on all interurban cars. 

THE OM.EDWARDS COINC. 
Main Office and Factory 

SYRACUSE, N. Y. 

31 
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~,1111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1
.:: 

Our T~a~a~~:~nLess I 
Safety First 

-~----- I 
= ; 

~ 

I I Cars of All Types I 

I La:::e~i::f :a:::r:an I 
SPECIAL TIES 

Sash, Doors, Interior Finish and 
Framing, Curtains, Ventilators and 

~:r !:~~7e:~~c!:~!:: Gongs, I_ 

"We Satisfy" 
Give Us A Trial 

i_:=== Perley A. Thomas Car Works 
High Point, N. C. 

= e 
in1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m,mum~ 

SPECIFY THIS MARK 

TRADE MARK Rte. U.S. PAT.Qrnci. 
ON EVERY TIMBER, BOARD AND BUNDLE 

of CYPRESS, "The Wood Eternal.,, 

It is your Insurance of true 

REPLACEMENT 
EC .ON OM Y 

IT'S THE CO NSTAN T "LITTLE REPAIRS .. THAT 
BUILD UP EXCESS/PE MAINTENANCE COSTS. 

Check up on the cost of the work being 
done on your line-not the big replace­
ments and new construction work-but 
just the little jobs-replacing rotted 
trunking or a few decayed ties, or a 
bit of fencing, and you will probably be 
surprised to find how much these items 
total in the course of a year. 

Of course you can ne\'er get away from 
all of this sort of expense, but you can 
elim_inate a surprisingly heavy propor­
tion of it by using 

not only on new construction, but on 
all replacement work . ... 
All-heart Cypress comes nearest 
to being "decay proof" of any lumber 
in the market suitable for railway use. 

Several of the largest railway companies 
in the country have found the use of 
Cypress a paying investment. 

' The data that substantiates this fact will 
be promptly furnished, if you ask for it. 

Southern Cypress Mfrs'. Assn. 
1265 Poydras Building 

New Orleans, La. 
or 

1265 Graham Building 
Jacksonville, Fla. 
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~~~~~~ti1l~~-~~~~~~ 
~ . ~ 
~ . .- These THERMIT I 
~ ,. . RAIL WELDS 

I 
St ill in Prime Condition 

After Ten Years of I 
Service 

These photographs were taken in 1922 
of Shady Avenue, between Penn and 

CQ;j Fifth Avenues, Pittsburgh, where 
1.1LJ Thermit rail welds installed in old I ;;::::::•:::~~~:~:.;•:~~:::::, ron 

A typical 10-year-old Thermit weld 
on Shady Avenue 

1 
1/ : \ ,,Metal . & Thermit Corporation / 

• ~ 120 Broadway, New York . 
PITTSBURGH CHICAGO BOSTON S. SAN FRANCISCO TORONTO 

The Tool Steel Gear & Pinion Co., CINC INNATI , o. 

; 
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5 Times Faster Truck Painting-
and a Better Job 

The speed of pain ting this t ruck job with the 
DeVilbiss Spray-painting System was five times 
faster than hand-brushing. And the coating ap­
plied thoroughly and uniformly covered every bit 
of surface to be pain ted-the spray reaching those 
places inaccessible and those overlooked by the 
brush man. 
Consider the economy in >thia 80% saving in painting labor 
coat as well as the advantage of thi8 improvement in quality 
of work. 

Painting the DeVilbiaa way will enable you to paint your car 
bodies. ro::>fs and Aoors. car fenders, screens, couRlera, seats 
and other fittings with a like marked degree of advantage 
and profit. 

A word from you will promptly bring further interesting 
facts. 

THE DeVJLBISS MFG. CO. 
7 2 Phillips Ave. , Toledo , Ohio 

DeYl76iss 
.y , ., Sprcu;-paint,ilf s,stem 

You will run No Risk 
You will not get A Substitute 

You will get Real Protection 
with the 

LIFE GU ARD that made a World Record 
If Yon Specify 

''To be manufactured by the Consolidated Car Fender Co.' 

Wend ell & MacDuffie Co. 
Salea Agent• 

110 East42nd St., New York, N. Y. 
I 

r . -

H. B.L IFE GUARDS 
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Chatter- Proof Brakes 
on all 

Baldwin Improved 
Motor Trucks For 
Electric Rail ways 

Baldwin Class "AA" Motor Truck, 
built for the Osaka Railway, Japan 

A MONG the many notable features of Baldwin Electric Motor and Trailer 
fl trucks for high speed electric interurban and street railway service, are the 
brakes and the method of brake suspension. Internationally known as the sim-
plest and best design of brake. • 

Baldwin Brakes are ·a/ways to be depended upon 

Baldwin repre,enlative, in all principal countrie, of the world. 
Detailed information upon reque,t. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U.S. A. Cable Address, "Baldwin, Philadelphia" 

35 
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-insure good contact with the shunt finger spring 

3313 Atlantic Ave., Brooklyn, 

------ - -

The 
COLUMBIA 
Standard 
Fingers 
and 
Segment 
Burning Tips 
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•.~-Yr_~. 
REG, U.S. PAT. OFF. 

Thank You 
Mr. Moroso! 

-but it should be so 
with 97 years behind us 

Mr. Moroso, General Storekeeper of New 
York's Great Third Avenue Railway Sys­
tem writes us:-

"Perhaps it would be gratifying for you 
to know that the (snow sweeper) rattan 
received is undoubtedly the finest grade 
1hat has been received by us since the 
writer's connection with the company. 
Not only is the quality superior, but the 
uniformity of the product comes nearer to 
our specifications than any other shipment 
of this material that we have· received. 
This means a great deal to our mechanics 
in making the broom heads." 

It's just the same 
with Car Seats 

You can't spend 97 years on a product 
without producing something worth while. 
You'll find it in the trim appearance, the 
roomy comfort and the underlying struc­
tural strength of Heywood-Wakefield Car 
Seats. 

W rite or phone to 011r nearest office 

for prices and ill11strations. 

HEYWOOD-WAKEFIELD COMPANY 
Factory : Wakefield, Mass. 

Sales O /fices: 
H~ywood•\V1kefleld Co.. 

516 West 34th St ., 
Nell> York 

E. F. Boyle, 
Monednock Bldg., 

San Franc1aco. Cal. 

Retlwar end Power 
Engineering C'orv .• 

Toronto and Montreal 

Heywood-Wekefleld Co., 
1415 Michigan Avo. , 

Chlcego, lll. 

F. N. Orlll, 
1330 Loul11tana Ave. . 
\Va,hln1ton, D. C. 

G. F. Cotter Supply Co., 
Hou1ton. Texu 

. ~-JY:a!eftefd· 
REG. U.S. PAT. OFF. 

SLEET CUTTING 
DEVICES 

Nuttall Sleet Wheels re_ 
place the standard trolley 
wheels and efficiently 
clean sleet coated wires· 

Nuttall Sleet Scrapers hook 
over the trolley wheel-can 
be attached instantly, and 
clean the wire thoroughly. 
Don't wait for a sleet storm­
order today. 

R.DNUTTALL COMPANY 
PITTSBURGH PENNSYLVANIA 

All Weatinghcuee Electric & Mfg. Co. 
District Officea are Salee Repreaentativea 
in tha United Statea for the Nuttall Elec­
tric Railway and Mina Haulage Producta. 
In Canada, Lyman Tube & Supply Co . 
Ltd., Montreal and Toronto. 
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W hen we talk about efficient service in connection with the 
Universal Safety Car we don't speak of something that will be 
or that was, but that IS! These cars are giving the service 
that pleases passengers and keeps the company using them on 
the upgrade. 
It's the proper balance between weight and strength that gives 

'"" ,,;t\ 

them the speed and the ability to stand up under all kinds of 
service. They are economical to operate, low in maintenance 
costs, and most reasonable in initial cost. Built for · 9ne and 
two-man operation. 

IV~ite for figures before buying new cars. 

~t.,IL,~~ ((:~ui ~fi\fulP~II\\~ <J ~it. IL~oo.6'¥1)@. .. 
The Birth place at the Sar ety Car '' 

= 
~ 

I 

Griffin Wheel Company 
McCormick Building 

Chicago, Ill. 

' 

GRIFFIN 
F. C. S. 

WHEELS 
.For Street and Interurban 

Railways 

~ FOUNDR IES: 

~ Chicago Boston St. Paul I Detroit Kansas City Los Angeles 
iii Denver Council Bluffs Tacoma 

I ~ 
,dHlllbullllll!lllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfii 

!!'IIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHII~ 

Brake Shoes 
A.E.R.A. Standards 

Diamond "S" Steel Back is the Best Type 

Standard 
Patterns 

~ for ~ 

I I 

I SAFETY I 
~ --------- ~ 

CAR 
D-67 for Narrow Tread, 
D-87 for Wide Tread~ 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

§ 332 So. Michigan AT'4., Chicago Chattanooga, Tenn. § 
i E 
a:'111111111111111111111111111m11m111111111111111111111111111111111111111111111u11111111111111trur111111111u11111111111111111111111111111111111111111111111111i 
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a Protect Your 

I 

Highway Crossings 
with Nachod 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 
Catalog 719 tells 

about Nachod Block Signals; and the Manual about 
the automatic Headway Recorder for timing cars. 

I==== NACHOD SIGNAL CO., Inc. 
Louisville, K~ntucky 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:11111111!1111111111111111111111111r: 

~11m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!: 

! U.S. ELECTRIC i 
I AUTOMATIC SIGNAL I i for single track block •~nal protection i 
5
5 

United States Electric Signal Co. !=_ 

Wut Newton, Mau. 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

r1n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

' ii 

I i 
I i 
i IN SULA TED WIRES AND CABLES § I JOHN A. ROEBLINC'S SONS co .. TRENTON, NEW JERSEY ~ 
:.IIIIIIRHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllUIHllllllllllllli 

w11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m,;. 

1~~m;~• llllllllllilllilllllll~I 
§ E 

I , rpp nsa a or, .. nc. ~ , . . I 
~ -1'r:u1e ifarlt § 
;a111111111111111n111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111m1111i.-: 

~1111111111111111111111111111111m111111111111111111111111111111111~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111j' 

AMELECTRIC PRODUCTS 
BARE COPPER WIRE AND CABLE 

Rer. U. s. Pat. Office 

Incandescent Lamp Cord 

TROLLEY WIRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER IN SULA TED 

UNDERGROUND CABLE -MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Boston, 17 6 Federal: Chlca110, 112 W. Adam,: 
Cincinnati, Traction Bldi:.: New York. 100 E. 42nd St. 

:111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111a 

'!lllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIII~ 

! Standard Underground Cable Co. ~ 
§ Pittsburgh, Pa. § 
§ Manufacturers of = 
5 Copper, Brass, Bronze Wires, Rods, Tubes i!l 

I===== f:s"J::i;.•~1~!8:: !r.
1
k~nds ~=

33

~-Lead Covered and Armored Cables 
Cable Terminals, Junction Bozas, etc. 

Boston, Washington, Philadelphia. Pltlebureh, Seattle. Chlcaeo. 
§ New York. Atlanta, San Francisco. Detroit, Loe Angeles, St. Loui■ § 
f11111111111111111111n11111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111J.1•i 

.!'lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllmllln'9!: 

Transmission Line and Special Crossing 
Struc:tures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
En2ineers and Contractors SYRACUSE, N. Y. 

IIUIIIIIIJIIUl'llllllll•IIUWUIIIIIIIII 
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I The Baker i 
I Wood Preserving Company I 
E ~ 

~ Cross Ties ~ 

I Lumber Posts I 
i Piling i 
I Treated and Untreated I 
! We solicit your inquiries I 
! ====~ I 
I Creosoting Plant located I 
~ Washington Court House, Ohio ~ 
~ On-Penna. R.R., B. & 0. R.R., D. T. & I. R.Rt ~ 
E ~ 

~ Operating Milla in Southern Ohio ~ 
~ ~ 
ijllllllfllllllll11111111111HIIIIIIIIIIIIIIIIHIIIIIIIIIIIUIIIIUIHIIIIIIIJHllllllllllllllllllllltllllllllllllllllllllllllllllltlfflllltlUIUlllll111111111Rlti 

p11111111111m11mmn11n1111111111111111111uu111111111111111u1111111111111mn111111111111111111111111111111111111111111111111111m11111111111111111m4 

; ,r-r-----.F=i===;;i s I --,·-- ··ij•••i.l~ I 
I ¥==::~:\~ i 
I ; 
I ! 
E S 

~ I 
TRUCK WITH TOWER IN RUNNING POSITION i 
TRENTON TOWER I 

This 3-Section i 
is not only more convenient, but stronger than the ~ 
older type. ! 

The top section is reinforced by the intermediate ~ 
section. The 3-section design makes it possible to § 
raise the platform 16 inches higher and drop it 12 ~ 
inches lower than can be done with the old-style ~ 
2-section tower. • ! 

'We'll gladly send you details. ~ 
E 

I J. R. McCARDELL CO. t I Trenton, New Jeraey, U.S. A. ; 

F.111111..uUMtNIUIHHIIIIIIIIHIIIIUHllll11HUll1f1UIIIIHIUIIHUtlUIIIIIIIIIIIIIHlftllllllllllllll1HIIUUllllllllllllllllflllffhlllfflltullllll= 

•IIIIIHOHUII IUlllllll11111111hl1UlllllllllllllllllllllllllllllllllttltllltflttltlllUIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllttttlllllHHHIIIIIHIIHtttll~ 

I lllliii~--· I 

Drip Points for 
Added Efficiency 

They 1>revent cree1>lng- moisture and oulcl<ly drain the 1>8ttl• 
coat In wet weather, kee1>ln1r the Inner area dry, 

The Above Insulator-No. 72-Voltages-Test-Dry 64,000. 
Wet 81.400, Line 10,000. 

Our enpneers are always ready to bel1> you on your glass 
insulator 1>roblem. Writ'3 for catalog. 

§ Hemingray Glass Company § 

i Muncie, Ind. ! 
~ Eat. 1848-lnc. 1870 § 

tllllllllllllllllllllllllllllllHIIIIIIIIIIHllllllllllllllllllHIHIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllm-n111111111m1111111111; 

:JJIIIIIIHltllHIIIIIIHltHIHtllllllllllUllllllltllllllllltllllllllllltJll,UIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIITIIIIIIUIIIIDIIIIIIIIIIIIIIIIIIJIIJIIJIIIJIIIIIIJf! 

§ -----------c---- 1 
~1mm11nn1111m111111111mn111111t1111111tttttn1n1m1mmmmn111111111nm11111m11m1mr11111nm1111nu11m1111111111111u11mm•11111I 
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1111,n11111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1: 
E 5 I GET OUT, DIRT! ! 

E 

I 
~ 

I ,~. 
§ ~ "· 
~ l ·" 
~~ 
§~~ 
§~~ 

I~ 
Steel Chi•el on one end 
-Broom on the other 

5" 
ii Both Ends of the 
E t 

I :I~:=r=:f ?J~f :::: 
-

=§=_ Has stron1 aeh hsndls wJth steel chisel on other end. Broom ta llc'ht 
In weight but strontr In construction. Send for 1& aample--you will 

- be pleased. 

i ~ J. ~-~.!!!'! co. 
! ~ Nicetown Lane and D St., Philadelphia, Pe. E 
li1111111111111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111ii • 

lfflllUIIIIIIIIIIIIIIIIIIIIIIIIIJIIIUINNJllllllllllllllllllllllllllllllllllllll:IIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIUlllllllllllllllllll2 

I DUNDEE "A" AND "B" FRICTION TAPES I 
5 ~~~•~•~.....,-~ffl~-~~ are ,;;::::::::~ ! 
I ~ ~ 7,~~~:. ~~J I 

FRICTION TAPE 
'Nuff Said! ~THlOIIOMn.CoMll,.wv ~ 

L~ ""~1~:."'"" ,,{.-ti 

Write for Samples and Circulars 

-.. ;;==- THE 0Ko~n~'!;~!;;.?;d ~~:saic, N. J. &, ..... • ·••AA• -===-;; 

Sal.es Otncei: New York-Atlanta-San Francisca 
.Aaent,: Central Electric Co., Chicago. Ill. : Pettlngell-Andrews 

§ g~,tt°5~~0;1~~:eity~fecfric °Co.~rh1i~d~tp~\~~tr~~- Co., Cln· ...,¥,S.MT-Maic£ § 
l11111111111111111111111111m1111111111111111111111111111111111111111111111111111111111mu111111111111111111111111P.ff:'ffl11Rm111111111111111111111111111111i 

•·"111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'::9 

i Shaw Lightning Arresters i 

I ~:::;,~~~~:-:: i 
; 150 Coit St., lroington, Newark, N. J. I 
~11111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

;11111Ulllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllf 

i RAMAPO AJAX CORPORATION i 
e = 
~ R~.:."swt!toma~lc 11:aA,-.Q,iD- RA~~!l~ew!~~ i 
~=:= Stand• ~'-,; ~ -- §ii-for P•••lns TA~ MARK Men1ane1e 
--~ Sldin&'• Con,tructlon j 

GENERAL OFFICES: HILLBURN, NEW YORK 
===~ Chicago · New York Snpertor, Wls. Nlatrara Falls. N. T. :

11
-

Caoadlan Ramal)O Iron Worka, Ltd •• Niapra Falla, Ont. 

5111UIJIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIUi, 

tlllllllllll1lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1lllllllllllll!illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

~ ~ 

Track Grinding 
is inexpensive with 

SEYMOUR 
'MIDGET RAIL GRINDERS 
It's a one-man machine-easy to operate, easy to 
move, easy to maintain. Notice its simple, compact 
construction. Will do any kind of grinding, sur­
face, gange line, switch points, etc. 

Especially desirable 
because its first cost is low. 

E. P. Seymour Rail Grinder Co. 

Quick deliveries on 
orders placed no.U, 
Ask for prices. 

Waltham 
Mass. 

:....a_..::..:::.._,:=:::.:;..--"':.....='--"J- i 
r6(1JUl111111UIIIIIIIIIIIIIIUUIUIUIIUIUIIIIIIIIIIIIIUUUIIUIIUIUIUIIUUIUIIUIUIIUIIIUUIIUIIIUIUIIUIIIUIIIIIIUldllllllllll11UIIIIIUIIIJi 

,::!IIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUr,: 

I:_:=_ lnl~::::~c~::oc:~ng== i'.= 

Galveston, Texas 
I Plant-Tesarkana Beaumont GalTIN1loD I 

!=, Mo!:~ .. :~;~~I~~ ;:1~1!~vs :=: 

= See our full page advertisement = 

il in last week's issue. ~ 
l111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111n,I 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111i 

~ Metal Safety Railway Tie Co. I 
~ 522 North American Bldir,, Philadelphia, Pa. ~ 

~ All-metal cross ties i 
~ Typea for open and cloeed track, I 
i_ "More Rexible than wood" ~-

See edvertl■ement, ieaue, Sept. 29, pe.ge 86. 
~ Aek for circular on either type. Pricea upon opp/icatlon. ~ 
c;.111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111nmm11111111111111111111111111u11111111111i: 
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FERALITE 
An up-to-date and most 
economical process for the 
Aluminothermic weldin&' of 
rail joints. Makes the joint 
stronger than the ra.11 itself. 

~ 
Special ad,•antar;"' - ( 1) Rall 
ends are butted together and 
easily aligned, no inserts needed 
to fill In or adjust. ( 2) Smaller 
portions of material used. (3) 
Grinding reduced to the mln-

Fera.lite Welded Joint 

!mum, only a ellirht touching Ull 
is needed. 

The Fera.lite Rail We I d l n g 
Proceas ellmlnatea rail joints at 
a lower cost than any other 
process. Write tor full detaila. 

ALUMIN O-THERMI C CORPORATION 
Roselle Park, New Jeney 

Fi'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIJIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllll!lllllllllllllllllllllllllllllllllff 

illffflllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll§ 

i High-Grade Track i 
I Work i. 

SWITCHES-MATES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 

HARD CENTER AND MANGANESE 
CONSTRUCTION I 

g 
New York Switch & Crossing 9>. ~ 

Hoboken, N. J. i 
l111111111111111111111111111111111111111111111111H1tllllllllllllllllllltllllllllllllllllllJIIIIIIIIIJIIIIIIIIIIIIIIIJJlllllllllllll"llllllllllllllltlllllllllllll~ 

!ffllffllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIJllllllllllllllllllllllllltlllllllllllllllllllllllltllllU: 

i § 
i = ! Lorain Special T rackwork I 
I Girder Rails I 
i --------- ~ ~ = 
~ Electrically Welded Joints § 

I THE LORAIN STEEL COMPANY I 
~ ~ i Johnstown, Pa. § 

Ii § 

I Salea Office•: =====-Atlenta Chlcego Cleveland New York 
Phlledelphla Plttabureh 

jj Pacific Coat Repreaentatlue: § 
- United Stetea Steel Product• Company -I Lo• An,relea Portland San Francioco Seattle ~ 
1 Export Representative: E 
i United ~tatea Steel Product• Company, New York, N. Y. = 
~H111111111111111111111111111111111111111111111111111111111111111111111111111111111un1111111111111111111111111111111un11111111111111111111~1111111111111111111~ 

r11111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111u11111u1111111111111111111111111111111111111111u111111i 

205 Broadway, Cambridgeport, Maas. 
Established 1858 

Manufacturers of 

Special Work for Street Railways 
Frogs, Crossings, Switches and Mates 

Tu~outs and Cross Connectio11s 
Kerwin Portable Crosa·overs 

Balkwill Articulated Cut Manganese Croaainirs 

ESTIMATES PROMPTLY FURNISHED 
I 
§ 

I 
Ntl'MHNHtttllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII& 

e9"IIIIJllllllllllllllllllllllllllllllllllllllllllllllllllll,1IJIUllllllllllllllllllllllllllllllllllllllllllllllllll1111111111lllllllllll1111111111JIIIIIJIIIIIII~ 

I American I 
I Rail Bonds I 
I I 
i ~!fl~~1 I 
I ii~~t:x I 
§ § 
= = 
§ ~ 
ii Arc Weld and Flame Weld s e a 
~ ~ 
= Send for new = 
~ i 
~ Rail Bond Book ~ 

I ! 
5 = 

! American Steel & Wire i 
5 CHICAGO C § 
; NEW YORK ompany § 
§ ii 
= 3 
~ ~ 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,i 

~lllllllllllllllllllllllllllllllllhlllllllltllllllllllllllllllllllllllllllllllllllllllllJIIIIIJlllllllllllllllllllllllllllllllll~IIIIIIIIIIIIIIIIIIIIJllllllllllll2 

E 3 

I Arc !~~;;;~~!~~ding I 
Rugged series resistance coil 
Indestructible Mica insulation 
Normal welding current at half vohage 

The Electric Railway Improvement Co. 
Clneland, Ohio 

ERICO RAIL BONDS 
t1IIIIIIIIIIIIIIIUmllllllllllllllllllllllllllltlllllllllllllllllilllllllllllllllllllllllllllltlllllllllllllllllllUIJIIIJIIIIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII::: 

I w ~:~J~~m~i:f N I 
Steel Castings Gas Cylinders 

ORIGINATORS OF 

Manganese Steel Trackwork 

WM. WHARTON JR. & CO., Inc. 
Easton, Pa. 
Oth~r Planta: 

T117lor•Wh•rton Iron & Sr.eel Co.. Tloc• Steol .I: Iran Co., 
= Hlab Brld&o, N. J. Phlladolpbla, Pa. = 
§ Philadelphia Boll & Machtn. Co •• Pllllaclalphia, PL E 
i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 
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:'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllmn11111111111111111111mng 

I =~~~;.;;~iiff q~~T~T~~~N~~~y;~;;.;;;;~;;; I 
I ~~~=;-:;:Jn<:: '"""·• ~:::'b~::t~;;;.:::::-, i 
- PITTSBURGH, Farmers Deposit Bank Buildinlf H OUSTON, TEXAS, Southern Pacific Bulldiuir -
E CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street E 
E CHICAGO, Marquette Building SALT !,AKE CITY, 705-6 Keams Buildinll' E 
E CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building E I ~iti:.~!~J!f.tJ;:~. :,~~:.~~ i'¾f.~\~tf:fil.t;;: Boil- · I 
lu11111111111111111111111m111111111111111111111111111111111111111111111111111111111111i1111111111111111111111m1111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm11111111111111111111m111111111111111111111111111111111rn~ 

~••111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111g 

I Motor Overhaul Is Expensive I 
~ ::::::::::::::::::~ I■■• Your replacement coils should be absolutely ~ 

I: ==:=:=~=:=:=:=:=:=:=:=:=:::=:=:=:=:=::t: ~Jf I~.f ~~1;if §\f ~~ilJ1i I 
§= the constant supervision of a manager who §= 

has made coils ever since the days of coil-l wound armatures. ; 

~ ••iai=C!s:::i• •••::aj Let ua quote you our prices ~ 

j --=---=---- Elliott-Thompson Electric Co. I ~ Ajax Building, Cleveland, Ohio ~ 
i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ui 

grr111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m,:.. 

I::;!:~:,. 
= 
! 
I Save Money By Redaiming It! 
~ This oil extra.cling m achine Is r ecl aiming hundrede of gallune of 

r-:

1 ~i:!~~~!F !~:;~!:~:~~~ ! .. = 

.. Philadelphia, Pa . 
.. 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111i 

!ffllllllllllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIJI" 

~ 
~ 

I 
FORD TRIBLOC 

A Chain Hoi1t that excels in every feature. It ha• 
Planetary Gears, Steel Parts, 3¼ to 1 factor of Safeq. 
It's the only blork that carries a five-year guarantee. 

FORD CHAIN BLOCK CO. I 
~ = Second and Diamond St,., Philadelphia 
:n.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111n11111m11uH111111HJNlllnJ 

r-B"~~~~!I~f 11:t~i""~·1 
~ Alliance, Ohio § 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111n = E 

I A ~~:~~if.ii ~~i~:;;t~· I 
§ ~::i~ufa

1
for

0
~ e•e~tJ'.

1 ~~\.:!.~80
oomr:!~ :rec~~ :':ii;°ay e:~ § 

;_- r ely absolutely on our name. ,.1 

= Cameron Electrical Mfg. Co., An1onia, Connecticut ,. 
~1111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111w1111111111111111111111u1111111111111111111111111111111111111u! 
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..,11nm11111111111111111111m1111111111u11111111111u11111111111m1111111111111111m111111111111111111111111111111111111111111111111111111111111111m1111111'= 
= = 
i ~ 
5 International § 
~ E 

Type R-10 

Registers 

Made in various types and sizes 
to meet the requirements of 
service on street and city system. 
Complete line of registers, 
counters and car fittings. 

Exclusive 
HEEREN 

selling a g c n ts for 
ENAMEL BADGES. 

The International Register Co. 
15 South Throop Street, Chicago, lllinoi.a 

~IIIIIINIIIIIIIIIIIIIUIIIIUlllllllllllllllllllll111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111t111111111111111111?. 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I JOHNSON Universal i 
i Changer § . I ~ 
E E 
= Adjustable = ~ ~ = The be81. changer on the market. = 
~ Ca.n be edJueted by the conductor to ~-
"' Ulrow out a -varying number of 
~ coins. oece88al'J' to meet cbange1 In ~ 
E ratee of fares. E 

i ,.1..,.,11 Flexible ~ 
5 lliliii-=,,.;il Each barrel a separate uolt, vermit• ii 
§ ting thP conductor to lnterchan&"e § 
§ ,!!!1'~!!!!!1'1" the barrel1 to suit hie tienonal re• § 
§ am~i:im~¥t:xt~dh~~~Utate the ad- § 

'= JOHNSON FARE BOX COMPANY I 
" Ravenswood, Chicago, Ill. ~ 
lnnm11m111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111u11111111111111111111111111111111111111115 

:111m11111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111flltllllllllllllllllltlllllllllllllllllllllllllttlllllllllll~ 

i crif•'" com~•IIY Concfllef Direct . ~ 
§ '955 \ ------ °" Automatic § 
~ · 4.~Rtilrr. RP.gistration ~ 
~ ~w~~ ~~~~H ~~ § 
§ Passengers § 
§ Rooke Automatic ~ 
§ """""~•,. .• .J Register Co, § 
~ Providence. R. I. ~ 
ii.HIINIIIIIIIIIIIIIIUIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllll111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli: 

•111111111u11t11111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111.:1 

I Fare Boxes Change Carriers I 
I COIN ; 
§ COUNTERS SORTERS WRAPPERS ~ 

I THE CLEVELAND FARE BOX co. i 
~ CLEVELAND, OHIO ~ 
i Canadian dranch, Pre■ton, Ontario. . § 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111~ 

•111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111J.1!: I THE BE:i;T TRUSS p.LA.Nl[ ELECTRIO HEATER EVER PRODUCED § 

I 4~8EI 
i GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y. ~ 
l11111111111,,,uuu,,111,11uu1111,11111111111111,111111111111111111111111111 ,111111111111,111111,111111111,1111111111111111111,1111111111:,,111111,1111111111ui 

enn1111n11111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111u-., 

i==== N-L V E N T I L A T O R S '====-

for Electric Rallwa:,e and Motor Buee1. 
Unexcelled for -ventilation and atitiearance. 

- Wrltd for MUI catalouut -I THE NI:;!!?.,1;-;;';.~~1~!1:!d~g~PANY ! 
!! N•L Prod- '""'"'/aclwel ""d 101d "' C•odo h E 
~ Railway and Pow"" Eaclneertns Cerpor-&tlon, Lt.I. § 
E 133 Jillatem A,enue, Toronto. Onl.arlo = 
5ffllllllHIIIIIHIIRUIIIIUHIUH11HltllllUllllfllllllllllll111111111Ulllnllllllllll111111111111111UIUIIIIIIIIIIIJUIUIIIIIIIIIIIIHIIIIIIIIIUHUIUlli 

• 

, .. 1mm1m11111111111111111111:11111111111111u111111111111111111111111111111111111111111111111111o11111111111111111111.111111111111111m111111111111111u111,,. 

I :~r~Ji~ I 
Faster, better and cheaper than open 
stencil work. Easy to use, adaptable and 
economical. Especially valuable where 
over fifty reproductions are required. 

Many railway companies have found it 
affords a big economy in preparing their 

!=============== ~:S~e~~u:~c.a·s~~~s~is~~~i~;e ~it~~' t~s::::s Ry. Corp. - Pacific Electric R. R. Co. 
-Brooklyn-Manhattan Transit Corp.­
Indianapolis Street Ry. - Indianapolis, 
Terre Haute & Eastern Traction. 

!=_ ;;;;i; o~eq~s~ • 

370 Gold St., Brooklyn, N. Y. 
• ~lllllllllllllltlllllllllllllllllltlllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllll!lltllltllllltllllllllllllllllllllltlltlllllllllllllllllllllllHI= 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I_ 75% "f,.th• electric nu1wa;v• != 

B·VPunches 
l.::£::;:,!:::.~:.::,::,:~:.~ ........... , ... ~ ......... J I 
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tn1tn111•11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

i Ohmer Indicating and 
; Recording Fare Registers 

========_1:_ are especially well adapted for use in one-man cars, either for city or interurban service. 

The operation is quick and snappy. Each fare is 
clearly indicated and a correct printed record made 

I ~h:er Fare Registers offer the only means of placing 

'== ~~:,:: o; :;;lu;l~~;;~;;= ~~~ -
Dayton, Ohio 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11:1111111111111111111111~" 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

I 
I 

:1111"111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'"-"IITIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIJIIIIUllllli 

e1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111!. 

§ g = "Boyerized" Products Reduce Maintenance = 
~ Bemis Trucks Manganese Brake Heads ~ 
e 8::: j}=~ :~tn::111 

~:::~:~:: i½':;~~~a,l:'i:8 § 
§ Case Hardened Nuta and Bolt• Bronze Axle Bearinp § 
E Bemis Pine are absolutely smooth and true In diameter. We 5 
§ carry 40 dlfferent alze,, of case hardened pine 1n stock. Samplee § 
= furnished. Write for fnll data.. = 
I Bemi• Car Truck Co., Springfield, Mau. I 
~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll"'-... ''llllllllllllllllllllllllllllllllllllllllllllllllllllllli 

:!(lfllllllllllllllllllllllllllldlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll9 

§ SAMSON SPOT WATERPROOFED TROU..EY CORD § 
~ e e ~~--~""'11!""!-~-~,....""'l~="II'!":::::::--~-"""'-..,--:~,::,,~ § 

I. Trade Mart Rell, U. S. Pat. OIT. i 
= Made of extra qU'llllt:, atock firm!:, br&lded and emootbl:, flnlabed. = 
§ Carefull:, Inspected and paranteed free from flaws. i 
§ Samples and Information arladl:, sent. !ii 
5 SAMSON CORDAGE WORKS, BOSTON, MASS. ii 
;'9HIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIITIIIIIIIITIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIHINIIIIIIIIIIIIIIHlfllllllllllllllllUIIIIUIITlllllnmu111•:11111~ 

!Jllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!illlllllllllllllllllllllllllllllllllllllllllll:lllllllllrt 

All new catchers 
are good-

But when they wear so that the pole Is checked too late . 
they're Junk. The abort tat check pawl of 

Earll Catchers and Retrievers 
mgages full face-on. No points or edges to wear or batter. 
Even aged Earlls check the pole as promptly aa when new. 
Throughout an almost endless life the:, always operate promptly 
-another one of the five exclusive Earll Catcher and Retriever 
Feat urea. 
Like to know the other !our? We'd like to tell you. 

Canadian Agents: 
Railway & Power Engineering Corp., Ltd., Toronto, Ont 

In All Other Foreign Countrie•: -~=-
fnt~rnational General Elec~ric Co., Schenectady, N. '\.. 

JIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIITllllllllllllllllllllllll!IIIIIIIIIIUIIIIIIIJflllllllllllllllllllll""IIIIJlllllll,nlllllllllllllllllllllllllll?. 

gn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111rr1111111111111111111111,1111111n111111111111111111111111111ri 

§ 100 New Users in the Last Nine Months I 
~ KASS SAFETY TREADS ! 

I in efficiency riG~ing qualities I 
~ in wei,!ht, initial and upkeep costs ~ 
§ Morton Manufacturing Co., Chicago § 
~IIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIJIIJIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIU"llllllllllllllllllllllllllUIIIIIIIIIIIIIIIUmlli 

!;llllllllllllllllllllllllllllllllllllillllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIII'::: 

I E~::~•~:•:;;E:;~w~~ ~k'.~'~:,;:::L I 
iii very ec ii 

~ntllllllllllllllllllllllllllllllllllllllllllllllllllPIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllli 

1111111111111111mmh1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111 

= SAFETY TREADS = 

L.:n::: .. :.:.;.:::.~~:f ~t~:§~~~.:::.::: .. ::J 
• 
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USED EQUIPMENT C& NEW- BUSINESS OPPORTUNITIES 
Uh'DJSP.LA'YED-R.ATJ: PJ!:& WORD : l!\TOJUIA'l'ION: DlKPLAYEI-R.\ TJ,l PER INCH: , .. u.... W•'"'· 4 etnla a word. mlnbDIIDI 

u -· an lnsertloo. paJ•ble ID ed ....... 
,.,,,,.,.. V- end all och• d011lfteat1ocrc, 

I -1.C a word, mlnlmlllll thar,. u .... 

Br:z .\"WN&M'• In tare of any of our otnrb 
eoo,nt 10 - additional In undlsi,la,ed ads, 

D-1 ol 1'"' If nna pa,mmt Is mw In 
ad,.noe for four tonlHIAlva lnoertlm1 of 
1111dllpl&7ed ads (nal IN'IGdlna proposals), 

l to 3 lnehtl,. , •..• ,. , ••• • H ,GO an Inell 
•I to 7 lndles, ... . , , ....... . •.3n an 1nch 
I! to H lnehN, ....... , .. .. • 4.10 •n lneh 
R:stes for Jar1er IPMM. or7earlyrates.onrequt11t. 
.Ir. ..,.,..,,u1n, fn,1' II meuured vortl .. 11>' m 

h.-.•. 41 - a Une an IDNnlon. 

POSITIONS VA CANT 

DRAI•'TSMEN-COMPUTERS wanted on 
railway trackwork working knowledge of 
and facility In trigonometry essential, 
State In letter, age, education, experience 
and approximate salary. Employment 
Dept., Bethlehem Steel Co., Steelton, P a . 

SHOP foreman wanted tor Interurban car 
shop handling eight or t en cars, doing 
cleaning, Inspection and light repairs ; ex­
ceUent opportunity for right man. Stale 
experience and salary expected. P-628, 
Electric Ranway Journal, L eader-News 
Illdg., Cleveland, Ohio. 

POSITIONS WANTED 

ENGINEER of equipment, technical gradu­
ate, with several years' experience. PW-
623, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

SUPERINTENDENT of transportation and 
equipment, with eighteen years' experi­
ence, open for position of superintendent 
or manager, J a n. 1. P\V-629, Electric 
Railway Journa l, Real Estate Trust 
Bldg., Phila., Pa. 

SUPERINTENDENT of transp0rtatlon, at 
present with a large successful property 
that has been placed on a sound basis 
largely through e!rorts of advertiser, so­
licits correspondence or Interviews with 
managers of city and suburban properties 
that require ef!ort and ability to get re­
sults. A wide practical experience places 
me In a position to build up an efficient 
organization that would be a credit to any 
property. Also recognized as an economi­
cal operator, quick to locate leaks and 
correct same. High grade references from 
present employers as to character and 
ability to get r esults regardless of size 
or condition of property. Personal reasons 
for desiring a cha nge. PW-604, Elec. Ry, 
Journal, R eal Estate Trust Bldg., Phlla .. 
Pa. 

MASTER mechanic, city or interurban ra il­
way; experienced on a ll branches, four­
teen years' experience. PW-61 9, E lectric 
Railway Journal, Old Colony Bldg,, Chi­
cago, Ill. 

~IIIIIIIIIIIUIIIIIIIIIIIIIIIINIIIIIIIIIIINIIIIIIIIIIIIIIIIIII IIIIIIUIIIIIIIIIII IIIIIII IIIIIIIIIIIIIII. 

:.=.1:: ff =1;;~~;.:?1~:·~: ,,_ ~._l .. _; 

F.T,ECTRIC EQUIPMENT CO. 
Commonwealth Bldg., Philadelphia. Pa.. 

.IIIIIIIHU111111111111111111mum1111muu1 111'LAIIIIIIIIIIIIIIIIIIIIIIUUUIIIIIIIIIHIHlflttlla:° 

~"'''''' ''''''''';;~:~i;~;··;:·~·~ ··················===.:=:_1.=i 
30 Tons 6-in. 80 lb. A.S.C.E. SecLlon. 

Lengths 30-33-lt. Excellent condition. 
ALBA."VY SOUTHERN R. R. CO 

Rensselaer, N. Y. 
"

11111
••11111111n11111111111111u111111111u1111NIU111111111111n1u11111111111111111111111111111Mffi 

ono eolumn. S rolumni-3.0 lntht-11--4.o • pa,re. 

J!l.R.J. 

,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111M11111111111111111111111u111u, . 

Notice is hereby given that D . P. Abercrombie Receiver of Northern Mas­
sachusetts Street Railway Company pursuant to decree of the Supreme Judicial 
Court of Massachusetts, sitting in Suffolk Country, entered November 9, 1923, 
in the case of \Villiam G ilmour v. Northern Mass. 5'treet Railway Company No. 
35532 Equity, <U.·i// receive sealed bids for the purchase of all the property and 
franchises of the Northern Ma ss achusetts Street Railway Company, at the 

::-:=:==== 
.

. §==- office of the Receiver, G reenfield, Massachusetts, up to ten o'clo ck II . M. on 
December 27, 1923, at which time said bids will be opened. 

The property is to be sold in parcels which are fully described in circular on 
file at the office of the Receiver in Greenfield. Copies of this circular may be 

-:

!= had upon application. -=··'. 

D. P . ABERCROMBIE, Receh-er, P. 0. Box 614, Greenfield, Mass. 

f111111u1m11u111111111111111111u111111111111111111111111m1111111111111111111111111111111111111111111111111m1111111111111m1111111mm1111111111111111111111111111111111n111111mm11111111111u1mm11111111i 
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I Three Electric Cars ! 
New cars still in the shop, modern in 
every way, 45 passengers, standard 
gauge, designed for interurban sci;v­
ice in Cuba, each equipped with two 
G. E. SO hp. motors for D.C. 1200 v. 
Acquired by judgment. We will sell 
cheap. 

The Daviaon Chemical Company 
Garrett Building, Baltimore 

t11111111111111111111111111111u111111111111uu11 111111111111111111111111111111111111111111u111111111111': 
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I RAILWA~S~EOTORS I 
~ 2-Unused General Elect.rlc, type 210-B, ~ 

t ........... :;~~;:.f ~;;~~f ~~~~~~~: ... U ........ J 

u111111111111111n111111111111HIIIIIIIIIHlllllllllllltlllllllHIIUIIIUllllllflllllllllllllllllllllll ll ', 

Good Relaying Rails 
Are as Serviceable as New 

Rails, with a Big Saving 
on the Price 

We have ready for prompt 
shipment First-Class Re­
laying Rails in various 
weights. Get in touch with 
us, stating what weight rail 
and tonnage desired, and 
we will submit quotatiom. 

HYMAN-MICHAELS 
COMPANY 

531 Peoples Gu Bldg., Chicago 
OFFICES AND PLANTS AT 

St. Louis, Mo. Detroit, Mich. 
Pittsburgh, Pa.. 

1324 Woolworth Bldg., New York City, 
Sa.n Francisco, Cal. McKeee Rocks, Pa. . 

.:.11111111111111111111111111111111111111111111111111111u11111111111111111111111111111n1111111111•1mmr. 

~-II .. IINU,UUll l lllltllm NllfflfllllllflllllflllllllllllfllllllllllllllHIIHIHl"lfHIHl'1 ~lllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll:t 

§ l'OR SALE ~ ~ RAILS i I MOTORS I : Care, Locomotive■, Tanks, Steel Pllln1r • 
: = i Falrbanke-Morae Standard Gage Gasoline i 

.

I:_§ TRAN::I:~ : :: ~ ~=~(PANY E=,11 z_g~ N IC;rE~al: s·ri:~u1s I 

601 Filth Avenue, New York. ~ 400 Tona 651b. rail• i 
~,uuutuuu11111111111111111111111111111111111tHIII IIII IIIIIIIIIIUIIIIIIIIHIIIIIIIIIUlllllllll1tlli:' ~11111111111mm11111111111111m11111111uu11111111111111111111111111111111mm11u111111111111111u.! 
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1 ''Opportunity'' Advertising: ! 
I ~ 
1 Think "SEARCHLIGHT" First! • 
i , O s 
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Advert••lnc, Street Cat 
ColliPr, Inc~ Barron G. 

Air ~elver■ & Altercooler■ 
lneeraoll-Ra.nd Co. 

Anehors, Goy 
Elec. Service SUll1>liea Co. 
Ohio Brass Co. 
Weatinehouae E. & M. Co. 

Armntore Shop Tool, 
Elec. Service Su1>1>llee Co. 

Automatic Betaru Swltdi 
Stand• 

Ramapo Ajax corp. 
Anlomatl• Safety Swlteh 

Stand• 
Ramapo Ajax Cor1>, 
Ade■ 

Bemis Car Truck Co. 
Bethlehem Steel Co. 
St. Louis Car Co. 

Axle Stralrhtener■ 
Columbia M. W. & M. I. Co. 

A.xlM, Car Wheel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Westlnrhouse E. & lll. Co. 

Babblttlnc 0 ... 1 ... 
Columbia ll. W. & Jl. I. Co. 

Badreo and Botton• 
Etec. Service Supplies Co. 
Int. Recister Co .• The 

Barges, Sleet 
American Bridge Co. 

Bearlnga and Bearlnc Metal■ 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Ollbert " Sona B. J', Co .. A. 
St. Louis Car Co. 
Weatlnehouae E. • Jl. Co. 

Bearlnea. C..nter an4 Rolltt 
Side 

Baldwin Locomotive Worka 
Stucki Co .. A. 

Bell• and Ooni:1 
Brill Co .. The J. G. 
Columbia M. W." lll. I. Co. 
Consolidated Car Heall'i: Co. 
Elec. Service Supplies Co. 
St. Louie Car Co. 

Bollero 
Babcock & Wilcox Co. 

Bond Teater• 
Amer. Steel & Wire Co. 
Elec. Service Supplies Co. 
8~~~ stf..Y~"1

~1re eo. 
Elec. Ry. Improvement Co. 
Elec. Service Sup1>lles Co. 
Ohio Brass Co. 
Railway Track-work. Co. 

Bondo. Rall 
Amer. Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Br&N Oo. 
Page Steel & Wire Co. 
Railway Track-work Co. 
Weotlnehonae E. & M. Co. 

Book Puhll•bero 
McGraw-Hlll Book Co. 

Braeketo and C,'ro■- Arnu 
(See also PolN, TIN, 

Po1ta, Ete.) 
American Brlrlge Co. 

~1:~riJ..r~fce ,':ii::&1'fesen~O~O. 
Hubbard & Co. 
Ohio Braa• Co. 

Brake AdJoater• 
National Ry. AP1>llance Co. 
Weetlnrhouse Tr. Br. Co. 

Brake Shoew 
Amer. Br. Shoe & I'd.:,. Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co .. The J. G. 
Columbia lll. W. & lll. I. Co. 
St. Louis Car Co. 

BrakN. Brake ~:,Item■ uMI 
Brak• Part• 

AIUe-Cbalmen lite. o.. 
.Bemla Car Truck Co. 
Brill Co_ Th• J. G. 
Columbia M. W. & lll. I. Co. 
General Electric Co. 
National Brake Ca. 
St. I.outs Car Co. 
Weetlnghonae Tr. Br. Co. 

Brld,:es & Rnlldlngo 
Am~rican Bridge Co. 

Broome, Traek. St....i and 
Rattan 

Amer. Rattan & Reed Jdtr. 
Co. 

Paxeon Co .• 3. W. 
BroohH. C,ubon 

Oenenl El.,.tric Co. 
Jeandmn. W. J. 
r,,. Carbone Co. 
Weetlurhou.., B. " M. Oo. 

Brn•h"", Wire, Pnflomatle 
Inrenoll-Band Co. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of Manufacturers and Distributors Advertising in this Issue 

Brush Doldera 
Anderson bHe. Co .. A. 8o 
J. lit. 

Columbia lll. W ... lll. I. Co. 
Dunkert,, Coal 

American Bridge Co. 
Hol!lf!I, Motor 

Brill Co .. The J. G. 
St. Louis Car Co. 

Bue Seata 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 

Buehlnes, Caae lla.rdenecl and 
l\langanean 

Bemis Car Truck Co. 
Brill Co .. The J. G. 
St. Louie Car Co. 

Cablra. (See Wlre1 and 
Cables) 

Cambric Tapea, yellow and 
bla•k varnlohed 

Irvlncton Varnish & In■. Co. 
Carbon Bm1bet1 (See Bn,abN, 

Carbon) 
Car Panel Satet7 SwltehN 

Weetinehouse E. " M. Co. 
Cars. Dump 

Differential Steel Car Co. 
St. Louis Car Co. 

Car Llchtlnc Flxtar"9 
Elec. Service Supplies Co. 

Car Panel Safety Swlteh"9 
Coneollc1ated Car Heall 'r: Co. 

Care, PaHlni:er, Frolr;ht, Ex• 
pres■, ete. 

Amer. Car Co. 
Brill Co., The J. O. 
Kuhlman Car Co .• Q, C. 
McGuire-Cummings Mfg. Co. 
National Ry. Appliance Co. 
St. Loni• Car Co. 
Thomas Car Works. P. A. 
Wason Mtg. Co. 

Cars, GM, Rall 
St. Louie Car Co. 

Ca.ro, Second Band 
Davison Chemical Co .. The 
Rec'v'r Northern Maas. St. 
Railway Co. 

Electric Equipment Co. 
Transit Equipment Co. 

Cars, Seit-Propelled 
General Electric Co. 

Csr Slt;nlll System 
Fahnestock Elect. Co. 

Caellni:•. BraH, Compooltlon 
or Coppor 

Anderson M'fe. Co.. A. " 
J.M. 

Columbia M. W. & M. I. Co. 
Caelln,:1, Ora7 Iron and Steel 

American Bridge Co. 
Bemis Cnr Truck Co. 
Columbia M. W. &: lll. I. Co. 
St. Louis Car Co. 

("astlni:s. Mall,able and Braa1 
Amer. Br. Shoe & Fd.Y. Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
St. Louis Car Co. 

Cat,her■ &Dd 
Trnlle7 

Earll. C. I. 

RetrleYN'l!I, 

Elec. Service Supplies Co. 
Ohio BraH Co. 
Wood Co., Chaa. N. 

Co.tenar:, Conlltrnctlon 
Archbold-Brady Co. 

Celllni: CRr 
Pantasote Co .. The 

('hnn~o Carrier■ 
Cleveland Fare Box Co. 

Clreolt-Rrr,.krr■ 
General Electric Co. 
Weetinehouoe E. & M. Co. 

Cl11mp1 and Conoeetor■ tor 
Wln'9 and Cableo 

Andenon Mfr. Co.. A. & 
J. 11(. 

Elec. R7. Equipment Co. 
Elec. Service Supplies Co. 
Gen .. ral Electric Co. 
Hubbard & Co. 
Ohio Bru• Co. 
Weotlntrhnu8t' E. & M. Co. 

Cleaners nnd Scrapers, Trark 
(See alao 8aow-Plowa, 

/Ji{'"8~.~• ,An/ l'o~m•) 
SI. Lonlo C11r Co. 

Cln!h, Stenell Silk Sign 
Kress &: Co. 

Clu•t~ro and 8oeket■ 
General El~ctrle Cn. 

Conl ,.nd Aeh IlandllnJI" (See 
Conve:,ln,: and Uol■tlnr: 
llra~hinrry) 

Coll l'lltndlni: arwl Wlndlnr 
llrat'hln,a 

Columbia M. W. "M. I. Co. 
Elec. Service SuppJlee Co. 

C..111. Armal•r• and nPid 
Columbia M. W. & .M. I. Co. 
E~onomy Elec. Device• Co. 
Elllot-Thnmpaon Elec. Co. 
t;ei,,.r•I Electric en. 
WMtlucbouae E. & M. Co. 

Coilo, Choke and Elcldni: 
Elec. :service Supplies Co. 
General Electric Co . 
Weetinehouee E. & ll. Co. 

Coln Countlne Machin .. 
Cleveland Fare Box Co. 
Intern"! Rertater Co. 

Coln Sortlnr; Ma•hlnee 
Cleveland Fare Box Co. 

Coln Wrappers 
Cleveland Fare Box Co. 

Commutator Slotter■ 
Elec. Service Supplies Co. 
General Electric Co. 
Weatinrhouee E. " lll. Co. 

Commutator Trnlnr Device■ 
General Electric Co. 

Commutator-. or Parts 
Cameron Elec'I Mtr. Co. 
Cleveland Armature Work• 
Columbia X. W. & lll. I. Co. 
General Electric Co. 
Mica Insulator Co. 
Weat.iuehouae !I. ,. lll. Co 

Compresaorl!I, Alr 
General Electric Co . 
Ingereoil•Rand Co . 
Weetloghouoe Tr. Br. Co. 

Compreaaoro, AJr Pertable 
Ineereoll-Rand Co. 

Condenaero 
Allls-Cbalmer■ 111'.fg. Co. 
General Electric Co. 
Ineerooll-Rand Co. 
WeaUnghouee E. & M. Co. 

Condenoor Papero 
Irvington Varnish & Ina. Co. 

Conne•t-Ors. Soldetleeo 
Westinehonee E. &: M. Co. 

Connector■, Trailer Car 
Consolidated Car Heatlntr Co. 
Elec. Service Sup1>ltes Co. 
Ohio Brase Co. 

ControllMe or Pa.rt• 
Columbia lll. W. lo M. I. Co. 
Geuaral Electric Co. 
Weatlnrbouae E. " K. Co. 

Controller Rei:nlator■ 
Elec. Service St11>Plies Co. 

~~~r~\"Tu1~:~~o. 
Westinghouse E. lo M. Co. 

'1.~11:~~\':":im~r~t~g. Co. 
Oeneral F.Jectrlc Co. 
Westinghouse E. & M'. Co. 

Conveylnr and Uolotlni: Ma­
chlnerr 

Columbia M. W. & M. I. Co. 
Copper Wire · 

Anaconda Copper llllulnr Co. 
Cord, Bell, Trolley, .Rert■ter, 

Brill Co .• The J. G. 
Elec. Service Supplies Co. 

~~b~~!··~ tr.•~~-. CJ°o'h~~ 
St. Louie Car Co. 
Samoon Cordaee Work• 

Cord Con nectora and Coopler1 
Elec. Service Supplies Co. 
Samson Cordaee Works 
Wood Co .• Chao. N. 

~':lil"~o .. cT~e J. G. 
Ohio Brae• Co. 
St. Louie Car Co. 
Westinghouse Tr. Br. Co. 

Cranes 
Al!le-Chalmer• Mt,:. Co, 
Universal Crane Co. 

CroH Armo (See Braeket■) 
Crnaoln,: Foondatlon1 

Internatllonal Steel Tie Co. 
Croaalnl'■ 

Ramapo AJax Corp. 
Cro91lni: SIJttial ■ (See St.-. 

nalo. Crooslni:) 
Cro .. In,:, Froi: & Switch 

Wharton. Jr .. & Co., Wm. 
Ra.ma1>0 AJax Corp . 

CroHlni: Alan,:anellt! 
Ramapo AJax Corp . 

Crnaal n,:o, Track (SH Traek. 
8ped8l Work) 

er;;~~~~~~ lrr:~•60 .. A.& J.M. 
Ohio Braes Co. 

Curtain• and Cortaln Fixtur"9 
Brill Co •• The J. G. 
Edwards Co .• Inc .• 0. M. 
Elec. Service Su1>plleo Co. 
Morton Mt,r. Co. 
Pantasote Co .. The 
St. Loul• Car Co. 

DN1ler'• lltaehln,r7 
Elec. Equipment Co. 
Hyman, Mlcbaels 
In<llana Service Corp. 
Zelnick Su1>1>ly Co., W. A. 
Trnn•lt E<1nlp. Co. 

l>et'allln,: T>nlee1 (See al1111 
Trat'k Work) 

Whr.non. Jr~ & Co .. Wm. 

Derailing Swl•heti, Tee Ball 
Ramapo AJax Corp. 

Detective Se"lee 
Wish-Service, P. Edward 

Door■ & Door Fixtareo 
Edwardo Co .• Inc., O. M. 
Hale-KIiburn Co. 
St. Louie Car Co. 

D~;!i'n °d'oe.:a~~; r.ec!~" 
Consolidated Car Heatl'r: Co. 
General Electric CO. 
Nat'J Pneumatic Co.. Inc. 

Door■ , Foldln,: Veotlbnle 
Nat'! Pneumatic Co.. Ine. 

Drllle, Roek 
Ineeraoll-Rand Co. 

Drlllo. Traek 
Amer. Steel & Wire Co. 
Elec. Se"ice Sup. Co. 
lngeraoll-R&nd Co. 
Ohio Brase Co. 

Dryer■, Sand 
Elec. Service Su1>Plles Co. 

Ears 
Anderson Mfg. Co .• A.& J.M. 
Ohio Brue Co. 

Eleetrleal Wires and Oabt .. 
Amer. Electrical Works 
Roeblintr'• Sona &: Co .• J. A. 

Eleetrio Grlndero 
Railway Track-work Co. 
Rall Welcling & Bonding Co. 
Seymour Rall Grinder Co. 

Electric Rivet Heaters 
Amer. Car &: Foundry Co. 

Eteetrodea, Carben 
Railway Track-work Co. 

Eloetrodeo, !'lteel 
Railway Track-work Co. 

Ent~:C'if.i~ !~nsg:_1:;ftlni:Coa• 
Allison & Co .. J. S. 
Archbold-Brady Co. 
Arnold Co .• The 
Beeler, Joho A. 
Bibbins. J. Rowland 
Buchanan & Layne Corp. 
Bylleeby & Co., H. M. 
Da., & Zimmerman. Inc. 
Drum & Co .• A. L. 
Ford. Bacon & Davila 
Hemphill " Welle 

1~1:!on~nw~rt:
01 w. 

Kelly Cooke & Co. 
Ong, Joe R. 
Richey, Albert S. 
Sanderoon & Porter 
Stevens & Wood. Inc. 
Stone & Webster 
White Eng. Corp .. The J. 0. 
Wortham. Edwin 

En,:lnes. Gas, Oil or !team 
Alllo-Cbalmero Mre. Co. 
Ingersoll-Rand Co. 
Westlnghonse E. & M. Co. 

Extension Platform Trap 
Doore 

Edwards Co., Inc., 0 . M. 
Fare BoxN 

Cleveland Fare Box Co. 
Economy Elec. Devirea Co. 
Nat'! Ry. Appllanre Co. 

Fen<eti, Woven Wlr.1> and 
Frnee Posts 

Amer. Steel &: Wire Co. 
Fend•r• and Wheel Guards 

Brill Co .• The J. G. 
Consolidated Car l"ender Co. 

, Elec. Service Su1>Pllea Co. 
St. Louis Car Co. 
Star Brs.98 Work• 

Flhre and Fibre Tnbln,r 
Weatlnrhouae E. & M. Co. 

Field Colla l!'INI Coll•) 
Flan~ewn:v Gn111ds. ~tePI 

Godwin Co .. Inc .• W. S. 
Flaxllnnm ln•olatlon 
Nat'I Ry. Appliance Co. 

Flnodll.-hh 
Elec. Service Supplies Co . 

For,:ln,:w 
Carnel!'le Steel Co. 
Columbia M. W. & M . I. Co . 

Froro & CroHlnra. Teo Rall 
RamaI>O AJsx Corp. 

Fron, Traek (See Traek 
Work\ 

Froi:•, Troll.,,-
An<ler•on Mrtr. Co .. A.& J.M. 
Ohio Braes Co. 

"Wi:'el Caatlnr1 
w:.ton. Jr .• Inc .• & Co. 

Furnsce, Electrle 
Plttebnreh Elec. Furnace 

Corp. 
iFnrnltnre, Metal OftlN 

Edwards Co .• Inc., O. M. 
Fme■ and P'a•• BoxN 

Columbia !M. w. " x. r. Co. 
Con801ldated Car Heatr"r Oo 
t;en..,.al Electrl<' Co . 
WeaUuebonee E . a, M. Co. 
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l"llaea, Refillable 
Columbia M. W. & lll. L Co. 
General Electric Co. 

G&sketo 
Westinehouee Tr. Br. Co. 

Oao•Electrle Cara 
General Electric Co. 

Gao Produeer■ 
Weat.lnehonae E. & M. Co. 

Gatea. Car 
Brill Co •• The J. G. 
:SL. Louil Car Co. 

Gear Bianka 
Caruecie Steel Co. 

Gear Ca1eo 
Oh1Ihnirworth Mte. Co. 
Columbia lll. W. & M. I. Co. 
Elec. Service Suppllee CO. 
Weallnehouae E. " lll. Co. 

Gear■ and Pinlon1 
Bemis Oar Truck Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Su1>Plie• Co. 
General Electric Co. 

~~!latFto.,AK~1b~ce Co. 
Tool Steel Gear & Pinion 

Co. 

G~~~Jn\l~~t~c ~~:Elect.rte 
Oeneratora 
Allie-Chaimero Mfr. Cc>. 
General Electric Co. 
Weetlnrbouae E. & M. Co. 

Girder Rails 
Lorain Steel Co. 

Gong (See Bell■ and Goop) 
Graue• (See Lubricant ■) 
Grinders and Orlnd. SoppllM 

Metal & Thermit Corp. 
Railway Track-work Co. 

Grlnd..-o, Portable 
Railway Track-work Co. 

a~;:; t'~r!eorfc":.'
1
" 

Seymour Rail Grinder Co . 
Orlndlni: 81oek■ and WhMI■ 

Railway Track-work Co. 
Onard Rall Clam119 

RamaI>O AJax Corp. 
Guard Kalla, TH Rall & 

Mang-anese 
Rama1>0 Ajax Corp. 

Goude, C8tll• 
American Brides Co. 

Guards, Trolley 
Elec. S..rvlce Sup. Co. 
Ohio Bras• Co. 

Bammer1 Pnenmatle 
Ini:eraoll-Rand Co. 

Harpa, Troll•7 
Anderson llltr. Oo.. A. & 
J.M. 

Elec. Service Sup1>lles Co. 
Nuttall Co .• R. D. 
Sto.r Bru• Wnrk• 
Thornton Trolley WhMI Ce 

HM<lll,rhh 
Elec. Service Supplies Co. 
General E'lectrlc Ca. 
Ohio Brao• Co. 
St. Louie Car Co. 

Headllnlni: 
Pantasote Co., Inc .• The 

Reaters. O.r !Electrte) 
Conoolldat"'1 Car H•atl'r Oo. 
Economy Elec. Devices Co. 
Gold Car Heat. & Licht. Co 
Nat'I RY . A1>1>lian<'f' Co .. P. 
~mlth Heate.r Co .. P..ier 

Rf08!ero, C11t, Rot Air 11M 
W11t•r 

Ele~. s-t,.rvlce Sup. Co. 
'!mlth He11ter Co .. P•ter 

H.-aters, Elec,frle Rivet 
American Car & Fdry, Co. 

H•lmrio--Wrldlni: 
Railway Track-work Co. 

Rnloto 11nd J,lrtw 
Columbia M. W. & M. I . Co 
Ford Chain Block Co. 

llolsts. Port•blr 
Intr<r•oll-Rt1nd Co. 

R7drimll• M11<"hlnPr7 
Allie-Chalmers Mfi:. Co. 

lndlentln,: !'lli:nnls 
Oakel Equipment Co 

lndnstrlnl Co-ordln11tlon 
Sherman Service. Inc. 

ln1trnmN1ta Mt'ftwurlns-. TNt• 
lnr and Rf'l'N,rdfn,: 

Economy Elec. Devices Co. 
Elec. Sernce Sup. Co. 
C'.f!neral Electric, Cn. 
W••tln,rbou•P. E. & M. 0<> 

lnmlatlnr: Cloth, Pap.., an• 

""'"" C'.eneral EleMric Co. 
Irvine-ton Varnleh & In■. 

Co. 
Okoulte Co. 
St1md. Underrronnd Cable 

Co. 
Westlnebouae E. &: X. Co. 

--1 
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PJVEllHAT.IC 711£ TAMPERS 
Enable small gangs to equal 
the work output of large ones 

A five-man gang with I-R Pneumatic 
Tampers will tamp more track and do a 
better job than sixteen men hand tamping. 

INGERSOLL-RAND COMP ANY 
11 BROADWAY, NEW YORK CITY 
ORicea in all principal domestic and foreign citiea 

For Canada refer Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Montreal 

and 
179-TT 
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lnaulatlns Silk 
Irvinrton Vamieh & Ina. 

Co. 
lnaolatlng VarnlahN 

Irv!nrton Varnleh & Ina. 
Co. 

lnlulatloo (See alao Pelote) 
Andereon, M. Co., A. & 
J, M. 

Electric Ry, Equlptmt. Co. 
Electrlo Service Sup, Ce. 
General Electric Co. 
Inington Varnleh & Ina. 

Co, 
Okonlte Co. 
Weetinghonee E. & M'. Co. 

lnanlatore (Bee al10 Line 
lllaterlal) 

Andereoo, M. Co., A. & 
J, M. 

E'lec. Ry, EQulpment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hemlngray mass Co. 
Irvington Va.rnleh & Ine. 
Co. 

Ohio Braea Co. 
Weetlnrhouee E. & M. Co. 

lneulator Pins 
Elec. Service Supplies Co. 
Hubbard & Co. 

lnoulntora, High Voltage 
Lapp Ineulator Co., Inc. 

Insurance 
Travelere Ineurance Co. 

lacka (See ahm Craol!I, 
Rolato and J.lftA) 

Elec. Service Supplies Co. 
Jolnte, Rall 

(See Rall Joint•! 
Journal BoxeR 

Bernie Car Truck Co, 
Brill Co., J. G. 
St. Louie Car Co. 
Symington Co., The T. H. 

Junction Boxea 
Std. Underground Cable Co. 

Lampa, Hoards and Flxtur.1 
Andereon M. Co., A. & 
J, 111. 

Elec. Service Sup. Co. 
General Electric Co. 
Wcst!nghouee E. & M, Co. 

I.Amps, Arc & lncandNeent 
(See aleo Headll,:hta) 
General Electric Co. 
Weatlnghouee E. & 111. Co. 

Lam1,1, 81,:nal and llla.rkPr 
Nlchole-Llntern Co. 

Lant,rna, Claoalflcatloo 
Nlchnla-1.lotern Co. 

Llghnlng Protection 
Elec. 8ervii,e Sup. Co. 
General Electric Co. 
Ohio Braaa Co. 
Shaw, Henry M. 
WP.•tlnirhouae E. & M. Co. 

lJne Material (S•e alao 
Brackets. Insulatore, 
Wlrl!a, etc.) 

Afd~~on, M. Co., A. &. 

Archbold-Brady Co. 
Columbia M. W. & M. I. Co. 
Electric Ry. Equlpmt. Co. 
Elec. Service Sup, Co. 
Hubbard & Co. 
Ohio Brase Co. 
Westlnghonee E. & 111. Co. 

l.o~kln,: Spring Bou• 
Wharton Jr., & Co., Wm. 

l.ocomoth·••• Electrle 
Baldwin Locomotive Worka 
General Electric Co. 
::11:cGnire-Cumminge Mfg, Co. 
St. Louie Car Co. 
Weatlnghnu• .. E. & Ill. Co. 

Lockers, l\letal 
Edwardo Co., Inc., O. M'. 

f~ubrlca.Unt? En,:-lnrer" 
Galena Signal 011 Co. 
Texae Co. 
Unlveraal LubrlcAting- Co. 

r,uhrlcanto, Oil and Grea1e 
Galena Sirnal Co. 
Texae Co. 
Unlvereal Lubricating Co. 

Machin~ Tool• 
Columbia 111. W. & 111. I. Co. 

3tachlne Work 
Columbia M. W. & 111. I. Co. 

~lnrhlner1, lnaulatln,: 
Amer. In•nlatfn,: Mach. Co. 

)IAnganro., 1-tet>I Cru1tln,:1 
Wharton, Jr .. & Co., Wm. 

Man,:anr•e 1-teel Guard Rall• 
Ramapn Al•x Corp. 

l\lanran••• RIPPI Rwll•hN 
Fl'o,:• Ill <'ro••I n,:• 

Ramapn Alax Corp. 
M Rnga nr•• Ster! Sprcl&I 

Tnu-k Work 
Whartnn, Jr .. & Co .. Wm. 

M,t,...,. (SN' ln•trum,nh) 
Jlloldln,:, llfl'tnl 

Allla-Chalmer• M'JO'. Co. 
Motor Boffa (~re R1H1l"1, 

,1otorl 
Jllntoro, El•clrlr 

WestlnrhoU•P E. & 111. Co. 
l\lotorl!!I and Otnrrntor1, Seta 

General E!e<'trl<' Co. 
l\lotnr,r,rn•,i Sriahl 

Allle-Chalmero Mfg. Co. 
Brill Co., J. G. 
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Elec. Service Sup. Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louie Car Co. 
Wood Co., Chae. N. 

Noto aod Bolte 
Barbour-Stockwell Co. 
Bernie Car Truck Co. 
Columbia M. W. & M. I. Co. 
Hubbard & Co. 

Olla (See Luhrlcant1), 
Omnibuses (See Bn•ea, 

l\lotor) 
Oxy-Acetylene (Sl!e Collini: 

Apparatua Ox,-Acet1leoe) 
Paint Gone 

De Vllbiee Mfg. Co. 
Paint Spraying Devices 

De Vilblse Mfg. Co. 
Paint• and Varnleh,. (Ioeu­

latlni:) 
Mica Insulator Co. 

Paint• and Va.rnlah"" for 
Woodwork 

National Ry, Appliance Co. 
Pavement Breakers 

Ingersoll-Rand Co. 
Pavlnr Brlek, Vitrified 
Nat'! Brick Pav. Mfrs. Aesc. 

Paving Gnards, Steel 
Godwin Co., Inc., W. S. 

Paving l\laterial 
Amer, Br. Shoe & Fdy. Co. 

Plekup•, Trolley Wire 
mec. Service Suppliee Co. 
Ohio Brass Co. 

Pinion Pullns 
Columbia. M. W. & M. I. Co. 
Elec. Service Supplle• Co. 
General Electric Co, 
Wood Co .. Chaa. N. 

Pinion• <S•e Geara) 
Pina, Case Hardened, Wood 

and Iron 
Remie Car Truck Co. 
Elec. Service Sup. Co. 
Ohio Braee Co. 
Westln .. houee Tr. Brake Co. 

Pine ll"ittln,:A 
Power 9J)ec1alty Co. 
We•tlnghoueo 'l'r. Brake Co. 

!'Inners (Sre llla,hln• Tool•) 
Plate• for Tee Rall Switches 

RAmapo Aiax Corp. 
l'llera, Rubber loaolated 

Elec. Service Sui;. Co. 
Pneumatic Tool1 

Ingersoll-Rand Co. 
Pole Line Hardware 

Ohio Braea Co. 
Polee, Metal Street 

Elec. Ry. Equipmt. Co. 
Hubbard & Co. 
Western Electric Co. 

Pole Reinforcing 
Hubb•rd & Co. 

Pol"" & Tie• Treat.-d 
Baker Wood Preeerv!nr Co. 
International Creoeotlnr & 

Construction Co. 
l'olrA, Tlea, Posl9, Pilloi: & 

I~umhl"r 
Raker Wood Preaerv!nr Co. 
Bell Lumber Co. 
International Creosoting & 

Conetructlon Co. 
Southern Cypress M'fre. 

Aesn. 
Poleo, Trolle:r 

Andereon Mfg. Co., A. & 
J.M. 

Bell Lumber Co. 
Columbla.M. W. & M. I. Co. 
Elec. Servic,, Suppllee Co. 
Nuttall Co., R. D. 

Pol••• Tubnlar St.,.I 
Elcc. Ry. Equlpmt. Co. 
Elec. Servlre Sup. Co. 

Porcelain, Special Bish 
Voltai:e 

Lapp lnsuletor Co., Inc. 
Pothead• 
Okonlte Co. 

t•ower Saving Devices 
Economy Elec. Devices Co. 
National Ry. Appliance Co. 

t•rest1ure Rt-gulatore 
General Electric Co. 
Westini,house E. & M. Co. 

Produrtlon Engineering 
Sherman Service, Inc. 

Pomps 
Allie-Chalmers Mfr. Co. 
lngereoll-Rand Co. 

PumpR., Vocuom 
Ingersoll-Rand Co. 

l'unrhes, Tleket 
Bonney-Vehalage Tool Co. 
Intern'! Register Co., The 
Wood Co .. Chna. N. 

ltRII llrne•• & Futenlni:1 
Ramapo Ajax Corp. 

Rall Grinders (See Orlndera) 
ltnll Joint• 

Carnegie Steel Co. 
Rall Jolnto-Welded 
Lorain Steel Co. 
Metal & Thcrmit Corp, 

Rall•, Steel 
Carnegie Steel Co. 

~~!rn l'~;'.~~n~~a~~•s~teel 
ICallwsr Safet:r Switch•• 

Coneolldated Car Hea.t. Co. 
We•tlni,-house E. & 111. Co. 

Rftll Weldin,: 
Railway Track-work Co. 

'ltattan 
Amer. Rattan & Reed Mr,. 

Co. 
Brill Co., The J. 0. 
Elec. Service Suppliea Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
McGuire-Cummings Mfg, Co. 
St. Loqje Car Co, 

Reclaimers, Wute & Oil 
Oil & Waste Saving Mch. 

Co. 
Regleter1 and Flttlni:1 

Brill Co., The J. 0. 
Elec. Service Supplle• Co. 
Intern'! Regieter Co., The 
Rooke Automatic Register 

Co, 
St. Louie Car Co. 

Reinforcement, Concrete 
Amer. Steel & Wire Co. 
Carnegia Steel Co. 

R~~; ~ff &'f.Jf!;t:,d<See 
Wlndlna- lllachlnee) 

Columbia. M. W. & :r.t, I. Co. 
Elec. Service Suppllee Co. 

Repair Work (S•e also Colli) 
Columbia 111. W. & 111. I. Co. 
General Electl'l c Co. 
Weetinghouse .E. & M. Co. 

Ra~/~,,:'{;!~ t~ w. & M. I. Co. 
Elec. Service ~1up. Co. 

Rc=-sietancea 
Coneolidated Car Heat. Co. 

Reoletnnce, Grid 
Columbia. M. W. & 111. I. Co. 

Resistance, Wire and Tube 
General Electric Co. 
Weetlnghouae E. & M. Co. 

Retrievers, Troll,, (See 
ra.tchers and Retrlevera, 
Trolley) 

Rheostats 
General Electric Co. 
Mica Insulator Co. 
Weetlnghouee E. & M'. Co. 

Rivet llenter•, Electric 
Amer. Car & Foundry Co. 

Roofing-, Cnr 
Pantasote Co., Inc., The 

Sandere, Trnek 
Brill Co., The J. G. 
Columbia 111. W. & M. I. Co. 
Elec. Service Sup. Co. 
Nlchole-Llnt,rn Co. 
Ohio Brae• Co. 
St. Louis Car Co. 

Sash Flxturee, Car 
Rrlll Co., The J. G. 
Edward• Co., Inc., 0. M. 
St. Louie Car Co. 

Sa•h, Metal, Cor Window 
Hale-Kilburn Co. 

Scrapere, Track (See Clean­
ers and Scrapl!ra, Track) 

Screw Drh•era, Rubber 
Insulated 

Ele.c. Service Sup. Co. 
Seat•. Bus 

St. Louie Car Co. 
SeatR, Car (See alen Rattan) 

Amer. Rattan & Reed Mfg, 
Co. 

Rrlll Co .. The J. G. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

R,nlln,: lllaterlal1 
Rrlll Co., J. G. 
Heywood-W1<kefleld r.o. 
Pantasote Co., Inc., The 
St. Louie Car Co. 

Seeond llnnd Equipment 
Albany Southern R. R. Co. 
Electric Equipment Co. 
Hyman Michaele 
Sacheenmain Co .. Geo. 
Transit Enulp. Cn 
Zelnlcker Supply Co., W. A. 

Shnd••• Ve1tlhule 
Brill Co., The J. G. 

I-hovel• 
Allle-Chalmere Mfg, Co. 
Rrlll Co., The J. G. 
Hubbard & Co. 

Side n,arlnr• (S,., B•arloga, 
Cl'llt..r and Side) 

s~:~~ild~foo SJ:~w:.t. Co. 
E'lec. Service Sup. Co. 
Nat'! Pneumatic Co., Inc. 

S~i';.'1:~i.t~fe':nlnto. 
Oekel Equipment Co. 

Signal Systems, Block 
Elec. Service Sup. Co. 
Nachod Signal Co., Inc. 
U. S. Elec. Sirna! Co. 
Wood Co., Chu. N. 

Signal Syatemo, llli:hwa1 
Cro1udng 

Nachod Sirna! Co., Inc. 
U. S. Eloc. Sirnal Co. 

Slack AdJuatera (See Brake 
AdJuatere) 

Slag 
Carnegie Steel Co. 

Sleet Wheel• and Cotten 
Anderaon Mir, Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 

t,rnoke•tecka, Car 
Nichole-Lintern Co. 

Snow Sweepera, Rattan 
Heywood-Wa.kefleld Oo, 

Soow-Pfowa, Sweeper, aod 
Brooms 

Amer. Rattan & Reed Mfr. 
Co. 

Brill Co., The J. a. 
Columtna M. W. & M, 1. Co. 
Coneolldated Car Fender Co. 
McGulre-Cumminge Mfg, Co. 
.St. Louis Car Co. • . 

Soldering and Brazing Ap­
parato1 (See Weldin,: 
Proccs••• and Apparatu1) 

Irvington Varnleh & Ina. 
1 Co. 
Special Trackwork 

Lorain Steel Co. 
Splkee 

Amer. Steel & Wire Co. 
Splicing Compouncu 

Westinghouse .... "' M. Co. 
Splicing SleevN (t!ee Clamps 

and Connector11 
Sprao511,, lALl' ao1a ·.a-rack 

Amer. Steel "' fflre Co. 
Bernie Car Truc.o: co. 
Brill Co., The J. G 
St, Loula l,ar "'"· 

Sprinklero, Tracl< and Road 
Brill Co .. The J G 
McGuire-CumlT'ings Mfg. Co. 
St. Louis Car Co. 

Stepe, Car 
Univereal Safety Tread Co. 

s~a~':.".!~nJ;., & Co., Wm. 
Steel and Steel Produets 

Morton Mfr. Co. 
Stepe, Car 

Morton 111!,:. Co. 
Unlvereal Safety Tread Co. 

Stokere, lllechrutical 
Babcock & WIicox Co. 
Weatinghouee E. & M. Co. 

Stop 81,:nale 
Oskel Equipment Co. 

Storage llatterlea (See Bat­
teries, Storage) 

Strain, Insolatora 
Andereon Mfg. Co .. A.& J.M. 
Ohio Brasa Co. 

Strand 
Roebllng'e Sona Co., J, A. 

Spperheatera 
Babcock & WIicox Co. 

Swee-pers, Sno,v (See 80011' 
Plowe, S,vee-pera and 
Broomal 

Switch Staode & Fixture• 
Ramapo Ajax Corp, 

Swltrhea, Selector 
Nichole-Llntern Co. 

Swltchea, T•e Rall 
Ramapo Ajax Corp, 

Swltehee, Track (See Track 
Special Work) 

Switchea and Swltehboarda 
Allla-Chalmere Mfg. Co 
Anderson Mlg. Co., A. J. & 
J.M. 

Elec. Service Suppllea Co. 
General Electric Co. 
Westlnghouee E. & 111. Co. 

Tamper Tie 
Jui,eraoll-Rand 'Co. 
Railway Track-work Co. 

Tape• and Cloth• (See Inso­
latln~ Cloth, Paptt and 
Tape) 

Tee Rall Special Track 'Work 
Ramapo Ajax Corp. 

TelephonN and Parts 
Elec. Service Supplies Co. 

T .. rmlnals, Cable 
Std. Underground Cable Co. 

Testing lnetrumeota (See In­
etrumente, El,ctrl•al l\leas­
urln,:, Teetloi:, etc.) 

Thermootate 
Coneolldated Car Heat. Co. 
Gold Car Heating & Llrht­

ing Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tlil~~~ ~~~el~~l'ls!p~/i':,~ro5~~-
Tlekt'te & Tran•fere 

Globe Ticket Co. 
Ties, All Jlletal 

Metal Safety R. R. Tie Co. 
Tlea and Tie Rods, Ste•I 
American Bridge Co. 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Tira, Wood Crou (See Polea, 
Ties, Pooh, ete.) 

Tongue SwltehN 
Wharton, Jr., & Co., Wm. 

Tool Steel 
Carnei,ie Steel Co. 

Tools, TrRck & l\fiscellaneotu 
Amer. Steel & Wire Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torrhe1, Acetylene (Sre Cut­
ting Apparatus) 

Towrr 'Wai:ono and Auto 
Tmck• 

McCardell & Co., J. R. 

December 15, 1923 
Towers a11d Traoamla■ion 

Strueture• 
ArchOold-Brady Co. 
Weetinghoueo E. & M. Oo. 

Track Expanolon Jolnu 
Wbarton, Jr., & Co., Inc., 

Wm. 
Traek. Grlnden 

Meta.I & Thcrmlt Corp, 
Railway Track-work Co. 
Rail Welding & Bonding Co. 
Seymour Rail Grinder Co. 

Tra•kle•• Trolley Cara 
St. Loula Car Co. 

I raek, :Sprelal Work 
Barbour-Stockwell Co. 
New York Switch and 

Crossing Co. 
Ramapo Ajax Corp, 
Wharton, Jr. & Co .. Inc .. W. 

Tranefer (S•e Tickets) 
Transfer Tables 

American Bridge Co. 
Transformers 

Allie-Chalmere Mfg, Co. 
G<•neral Electric Co. 
Westioghouee E. & 111. Co. 

Treods, Safety, Stair, Car 
Step 

Morton Mr.,., Co. 
Universal Safety Tread Co. 

Trolley Ua.atA 
Andereon Mfr. Co., A. J. a. 
J.M. 

Elec. Service Suppllee Co. 
General Electric Co. 
Nuttall Co., R. D. 
Ohio Brase Co. 

Trolley Baaeo, Ketrlevlns 
Anderson llilr. Co., A. lo 
J.M. 

Elec. Service Supplll!a Co. 
Nuttall Co .. R. D. 
Ohio Braae Co. 

rrolley Bo•"• 
Brill Co., The J, G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Trolley l\laterlal 
Anderson Mt,:. Co .. A.& J.M. 
Ohio Brua Co. 
Elec. Service Supplies Co. 

Trolley Shoe• 
Miller Trolley Shoe Co. 

Trolley Wheele and Harp1 
Thornton Trolley Wheel Co. 

Trolleys and Trolle7 S,-ftf!DUI 
Ford Chain Block Co. 

Trolley Wheels (See Wbeela, 
Troll,:,l 

Trollry Wire 
Amer. Electrical Worka 
Amer. Steel & Wire Oo. 
Anaconda Copper Min. Co. 
Page Steel & Wire Co. 
ROI hllng'e Sona Co., J. A. 
Thornton Trolley Wbeei Oo. 
Weetern Electric Co. 

Tmrks, Car 
Baldwin Locomotive Worke 
Be11-J:1 Car Truck Co. 
B,-;11 Co .. Th~ J. G. 
McGuire-Cummings Mfg. Co. 
St. Lou!• Car Co. 

Tublog Yellow & Blaek 
Flexible Varnish 

Irvington Varnteh & In■• 
Co. 

Turbine•. Steam 
Allis-Chalmers Mfg, Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Turnstll•• 
Elec. Service Supplies Co. 
Perey Mir Co .. Inc. 

0x~0~~e:t.d:~1
~ xri:. 

Co. 
Valves 

Ohio Brue Co. 
Weetlnrbouee Tr. Br. Co. 

Varnlsh.-d Paprn 
Irvington Varnl•h & In■• 
Co. 

V•rnlshed Silk 
Irvington Varnish & Ina. 

Co. 
VRrnlshH 

Beckwith Chandler Co. 
Vrntilatora, Car 

Brill Co., The J. a. 
Nat'! J;v. At>Pll&nefl Co. 
Nichole l.lntern Co. 
Railway Otllltv Co. 
Rt. Lnnl• CAr Co 

'Waote Snvln,: l\lachlol! 
Oil & Wute Saving Mach. 

Co. 
W•ld.-d Rall .Joint■ 
Alumino-Thermlc Corp. 
Metal & Thermit Corp. 
Obin Rrn•• Co. 
Railway Track-work Co. 

W•ldero. Portahl" EIN'trl• 
Elec. Ry, Improvement Co. 
Ohl o Bra•e Co, 
Railway Track-work Co. 
Seymour Rall Grinder Co. 

Welding Wire & Roda 
Pa.-e Steel & Wire Co. 

Wrldln,: ProeNaee and 
AnpArntn11 

Alumlno-Thermlc Corp. 
Elec. Ry. Improvement Co. 
Genera I Electric Co. 
Gre .. n Equip. Co.· 
International Oxygen Co. 
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I fhl~~ifi~irolley Wheels I 
§ not be misled by statements of § 
E large mileage, because a wheel E 

I it~hl:;~trJ~i I 
E WHEEL MAKERS IN THE E 

I WORL;~KEALSATMAAZROOBRMAICSHS UWSORAKS I . ., . . . 
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a 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~============-· 
B. A. Heaeman. Jr .. President Charles C. Castle. First Vtce-Pre11dent 

Ha1old A. Hegeman, V1ce-Presldent. Treu. and Acttnc Sec'y 
\V. c. Llnroln. l1anaiier Sale, and En1loeertor 

National Railway Appliance Co. 
Grand Central Terminal, 452 Lexington Ave., Cor. 45th St., N. Y, s_:== 

RRA:O.CD OFFICES: 
Mun,oy Bldg., Wa,htn1ton, D. C.; 100 BoYl ■ton St •• B01ton, Man.: Hesoman• 

Ca■tle Corporatlon, Railway Exchenae Blda .• Chlcaao. Ill. 

RAILWAY SUP.PLIES 
Tool Steel Gean and Pinion• l'owtT Saving aod ln3pectlon 
Plttsbur,:h Forge & lroo Co.'• ~leter• 

l'roduclo t·urt Pitt Sprlo,: & ~lfg. C1> •• 
Anglo-American Varnieb Co., 8prlogs 

Yarnl,hr•. Enamels, ~le. C-U El,.,trlc neaten 
National lland llold• Garland Vrntllaton, 

!:==:====_: Dr~;ecPnrt~e:latcrlul & Railway E-te~r:cs Control Corp. Saf..t:, 
Geneweo l'nlnt OIi• Llod Aluminum Field Colle 
Turn•llle Car Corporatloo-Turn• Flaxllnum 1n•ulallon 

•Ill•• National Safety Car Eqolumrnt 
Economy Electric DevleeM C'o. Co.'s One-i..\tno Safety Can ~=-

Andn•on !!lack AdJusten 
".;111111111111111111111111111111111111111111111111!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'f 
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I I 

CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

COST MORE PER BRUSH 
COST LESS PER CAR MILE 

~
7

• J. J eandron 
345 Madison Avenue, New York 

Pittsburgh Office: 634 Wabash Bldg. , 
Chicago Office: 1657 Monadno<:k Block 

San Francisco Office: 525 Market Street 
Canadian Distributor.: 1.,·man Tube & Suppl:, Co., Ltd., 

.\toutrrul and Toronto 

I 

I = = 
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McGUIRE-CUMMINGS 
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\Ve make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
\Ve solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Cleveland. Ohio 

o1m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111m1111111111111111111111111111111 ,: 

Manufacturing Company 

General Offices: 
111 W. Monroe St., Chicago, Ill. 

Street Cars Trucks 
Snow Sweepers 

JUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIJIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIY, 

He expects more than 
100,000 miles 

Mr. 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 ha,·e made 
close to 50.000 miles and ii looks like 
they might make more thau double that 
mileage before we have finished the 

Ashland, Kentucky 

-1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i: 
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Metal & Thermlt Corp, 
Ohio Brass Co. 

Wheels Car Steel & St&el 
Tire 

Elec. Ry. Equipment Co. Wire, CoJ)per Conr,d Steel 
Page Steel & Wire Co. 

Kerite Insulated Wire & 
Okonlte Co. 

Railway Track-work Co. 
Seymour Rail Grinder Co. 
Wesuna-houee E. & M. Co . 

Carnea-le Steel Co. 
l\'hee1", Trolley 

~~'::'er1ie"El~tJ~118~~es Co 
\1'ires. Ground 

Page Steel & Wire Co. 
Roebling's Son• Co., J. A. 
~d. Underuound Cable Co. 
Western Electric Co. 
Westlnirhonse Tr. Br. Ce . 

Nuttall Co., R. D. Page Steel & Wire Co. 
WhlstlNI, Air 

W•idlng St•el 
Railway Track-work Co. 

Anderson Mfll', Co., A. J, o\ 
J.M . General EiectMe Co. Wire• and Cableo 

Wheel Guard• (See Fendel'll 
and Wheel Guards) 

Colurnbln M. W. & M. I. Co. 
Gilbert & Sons B. F. A. 

\\'lu•t•h. Car. Caet Iron 

Ohio Brass Co. 
Westinghouse E. & M. Co. 

Amer. E!ectMca.l Worke 
Amer. Steel & Wire Co. 

\\"ire Rope Cable Co. Wood Preservative• 
Wh.-el Presol'II (See Jlla~hlne 

Too la) 
R ·mis Car Truck Co. 
Griffin Wheel Vo. 

AmPr. Steel & Wire Co. 
Roebling's Sons Co., J. A. 
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Stone and Webster Light-Weight Cars 
for Texas Properties 

------- 40•-1· ----------

SEATING CAPACITY 48 28 " 8'-2f' 

Q 
American ·car Company furnishes Double-end Double­

Truck Safety Cars for Beaumont, Fort Worth 
and Houston Lines 

Twenty-seven cars of this type 
with separate entrance and exit 
doors to the operator's right on 
each platform at diagonally 
opposite corners and having an 
aisle width of 28 inches; were 
built recently by the American 
Car Company for the Stone & 
Webster Properties in Texas. 

. While of larger proportions and 
arranged to handle larger pas­
senger loads, these cars are 
constructed in accordance with 
general safety-car practice, in-· 
suring light weight and operat­
ing economies as well as being 
of sufficient strength to meet the 
transportation requirements. 

They are mounted on Brill 77-E-1 Low-Level Trucks. 

Rfilffl THE J. G. BRILL COMPANY rp1 
l\mj PHIL.A.DELPHI.A.. PA. mJ 
AMERICAN ·CAR Co. G.C. KUHLMAN CAR Co. WASON MANF'b Co. 

ST. LOUIS MO. CL~V~LANC. OHIO. SPRINDF"IELC.MASS. 

' 
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~iitdO-Or SUbStations ~ 
,. -... 

G-E· to the last bolt 
Laid out and built to drawings the same as a turbine or 
switchboard, and all the material furnished by the General 
Electric Company. This, together with the services of G-E 
engineers, will simplify your outdoor station design and 
installation, besides assuTing you maximum economy and I~ reliability. 

General Electric Company 
Schenectady, N. Y. 
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